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Hydrochemical characteristics of surface and
ground water in the Kuye River Basin

GUO Qiaoling' ™" XIONG Xinzhi' JIANG Jingrui®
(1. Institute of Resource & Environment, Henan Polytechnic University, Jiaozuo, 454003, China;

2. No.3 Institute of Geological & Mineral Resources Survey of Henan Geological Bureau, Xinyang, 640000, China)

Abstract; This paper investigated hydrochemical characteristics and sources of major ions both of the
surface water and groundwater samples in Kuye River Basin. The results showed that surface water
and groundwater were weak alkaline. The hydrochemical type of river water transformed from Na-
Ca’*-HCO;-S0; to Na*-Ca**-SO; -HCO); from upstream to downstream. The hydro chemical type of
the mine water in the upstream of the river within 5 km distance was similar to the river water and
belonged to Ca®*—Na"-HCO5, but changed to Ca*-Mg”*-HCO; when the distance was greater than
5 km. With increasing distance, the connection between mine water and river water became weak.
The hydrochemical type of the domestic water in the mining area was similar to that of the river water
and belonged to Na"-Ca’*-HCO;-SO; when the distance was within 1 km and depth within 180 m. It
changed to Ca*-Na"-SO} -HCO; and Ca**-Na'-HCO;-Cl” when the distance was more than 1 km
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and depth than 180 m. Correlation analysis showed that SO~ was significantly correlated with Mg**
and Ca’* was significantly correlated with Mg®* in river water and groundwater in upstream. It
suggested that these ions came from the same source in the rocks containing carbonate and gypsum,
which confirmed that mineral dissolution and cation exchange impacted the water chemical evolution.
K* was significantly correlated with SO;” and C17.At the same time K, Ca’* and Na* were positively
correlated in river water and groundwater in downstream, The cations may have come from sandstone
containing feldspar.

Keywords : hydrochemical , river water, groundwater,correlation analysis, Kuye River.

KGR UG TR 1) SR G IR RN M T ) 28 B R U S 1 29 TR T R T R b X AR S i S At
BGPTSR R EE R R KLk, 75 S AR LK BEIR T & R R %0 9 A 2835 B0 52 i
T AT —RIVER I AN RIRAK I Ak 2 o3 S /K FE A6 3A 3 72 v 5 ) TR A B 4 01 AH B VR
L5 SR M T 7K -5 AR B2 A R v, 7K b 8 e 1 400 S5 e Bt /K i 1 58 3 [R) 25 R4 T K Ak 2 21 e —
SERRRE 1O K ATE B BRSO T 0 R K AR R 2R G0 0 /K Ak 2 Ak B, WM i 32K 45 1 K 1
LR W YT R T R X AR RS R R e A B WL B B A B s S

e UL 1 8 v DK Tl XU S8 8 DX, s P AR B A D AR k™ R D) IR R T T R TR
ST KRR D RN, K AR S % ™ 5, A SR LA 58 R R R R
A PP RT 2 J PR T o P W I T A 2482 km? X B FLA BRI 5 TR M 45
J5.20 42 80 AEACAE M R T KA 24 g 29x 10 ¢, 21 T2 ) i 7 2K 1 — ELAR A5 7E 5000% 10* ¢ L) |,
2010 4FJ5 S E#EIE T 10000x 10* 177107 i 25 I8 5 W Y A R ISR, 3K W VR AL 75 7 I H 25 28 1 )
AR S 2 a0 B S O, ™ T S 2 i 0 A S A S S A B R T s S A, X e T
BT EEE TR PR RIoK T S T, & T K SCHLBR T R K A R
BB

AR SCH 3 I TR A IR | S8 S KA A2 A I A, 43 AT T B I A R) K AR () K Ak 2R R AR 4B R
TS KAE PRI | R ek SRR PEAN A BRI /K B VR 1 A BT 2 A1 SR LRl 31

1 SZEG#P4) ( Experimental section)

1.1 W5 XA

Jrid B T R BT v i —— i XA R — R, R RTINS F A X S B AR T, AR B
Y EIEABRPEEE I, T BEPG 48 A B3 5 BV i S YA BT S A 4 )1 e ph R BB S5 AR S i
2R, BRI LA AR 22 AR TR, 283 H DA R i PV AT 241.8 km, s AR 8706 km®, J& i T 5
S VN il =R (F I = N S e ey N (e RS 2 o [ o 3 T e ) e e N1 e M e
L UK U T-IA 78 SR s sk P R B IR, B A L 25 KA T A
T AR EAE O FZNRAIX.

Tk LU R A AR RS R AR AERNEER BUR X FESKERSE
DU 2R 4B G it BB K Bk )2, B G bR R S IR AL S K2 R RBAR A KR B 4 o K
B AD AL 5 K 2 R B SR RR S R 5 5 K2 IR, Y TR R R MR B
S LI X B A A A K TR A A K IR R R W A R T AR R = R R BRI AR R
BT 22 S DU 2R IX P 5 K2 M 50 VU 28 3 45 oh BUZ FLBRIE K | v B3 G0 IR #5424 B LR 7 7K
FRY R | =& R EEE A LB BUK.
1.2 FRALCREE

M o B IRT K ZR ARAE K SCHbT 25 1 AN [R)TRT B N3G Bh A 22 52, 43 0 78 2 22 RAR T FE 2R 1R
BT RAE. 1 2 AR R X 4, iR KR AER™ 7K 0 A= 6 K P 2 e BT o e A A K e B
BUREE A T HHEE , T /K RAE A HERE/K.2014 4E 9 A 15 2015 4F 7 H XFH&A G B 0] 7 3tk £ 7 18 A 2%
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SRR 75 A, HoP KRR G 34 A (5 2R 11 A A7 4RI 4 A BRI 19 4S)  H R K 41 (522K
PETTA 6 HIZK 15 A 07K 1L A A7 4 ARG FHAK 2 A4 5 RSP ERE K 13 A ) RI KR i S 220 Tl
MBI R L B0 R Ui, R K FE R B B AR TR RO s R K, BT K IR E A X T AR TSR AR AR
Xt HURE KUEAT GPS /B AL (RLBIE W) , RAFE sl A I DL DL AL 1R EEIKRERT R BUREIR e F KRR 1 3%
3 U, BRAIERE R AN 5 O

39°30'N
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Fig.1 Distribution of sampling sites in Kuye River Basin

1.3 FEah

SR SX731 BUEHE L T3 (A E K IR pH A TDS CELVA R [ 14 Rl EC (L S236) A i 5
AE T AT COT (HCO; (€17 S0T K Na” Ca™ Mg™ JErf1,COT (HCOS AL 25 IR IR,
SO RATREEWE , C1 T A RIRHUN IS, K Na®Ca®* Mg BT 0,45 pum £ 41 5L I I 18
R I R PR TR BE I 34 B0 T T 3 0 U 44

2 5 51718 (Results and discussion)

2.1 IKALZFERRAE
2.1.1 KA SRR

WU A [RITR] BRI K B Ak 28 A3, 23 il Ak K Ak 22 ARk Bl 25 ] 1) 28 Ak, =22 K Ak 2 e hn g 45 2R
1,9 7K pH HAAALFE Ry 7.64—9.29 , B 556 , 4520 )1 T B | B YTy B3 A 1% 22 AR AR VAT B pHL 2
EARICH 8.99 .8.17 1 8.10. ZEFH Ik A1 , thyK i COT M HCO; W F-#r X R Al %, COT &
DR T R 5% , TTAHFSE o Z AN

19 2% ARSI 7K H G R AR AL Ll 859—1467 wseem™ , BIH M 1112.82 ps-em™, TDS 254k 1 il
578—1040 mg-L™"  4{EH A 776.91 mg-L™". BHE F R K/IMKRIK M : Na* >Ca® >Mg™ >K* | SR 4
B4 64.50 32.00 .8.71.5.00 mg- L™ ; B B9 F 5 5 4 B F/IME YR K HCO; >S0% > CL |, - 2 ik BE 43 31l Ky
385.99 .149.74 60.23 mg- L™ KA FEE T4 b LA Na® Al HCOS (54Xt 435 i PHES 7 FIBA B 1
SR 64.77%F1 58.58%.
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PEARITAT 7K H G 2 A8 AL ] Sl 725—1470 ps - em™ , BI{E R 1211.75 ps-cem™', TDS 484k 1t [l
491—1030 mg-L™", ¥I{E K 847.25 mg- L™ IR BLHL 30 F1 TDS B4 yu Bl ¥R, F2 R T4
FAE R — AR AR ) S, FEr S 328 TDS B4R )1l /). BH 2 BT i Wk B K/ MR - Na* >Ca™ >
Mg> >K*, Xk B 435124 120.20 56.68 .10.23 3.20 mg- L™ 5 BB 7 B i ik 5 K/ IME Y - HCOS >S02 >
CI™, PRI EE 53914 175.58 150.71 81.33 mg- L™ KR T2 B F2H i DL Na® il HCOS difli#, 435 i
PHES 1 FIBH B 7 AL 1Y 63.15% 1 43.08%.

e B TR T) 7K H, G R AR A 3 Ll 886—1616 s - em ™!, HIME A 1089.68 s - em™', TDS 75 4k 3 Fil Ky
487—1160 mg-L™" , ¥I{E K 749.53 mg- L™ BHES F it Wk BE K/ MK - Na* >Ca™ >Mg™ >K* 3k B 43
H124 110.89,65.99 .17.04 .5.42 mg- L™ 5 B B ot i vk B K /IMKYK Ol - HCOS >S07 >CL, 3R B 73 51l oA
270.18.232.02 .63.91 mg- L™ KT B TR LA Na® Fl HCO; (5 3, 20 i BH &8 7 A1 B B 1 i
I 55.63% 1 47.73%.

o LTI R N i Sy (e SES S - .y N R )5 es: Ll 1 S Rl b = Y P e
ARAET LT3R 5 TDS P {H e BFR B K, X AT BB S5 AN ) XIS SR B 25 1) 25 5 B N 2R sl K.
U A A R Tl DX A B R R TSR AR ) B K SR R K 7 A B .

R HEAAOKAL RS TR

Table 1 Mean values of chemical compositions of river water in Kuye River

- EC/ TDS/ FFE B TUE Major ion concentration/ (mg-L™")
P (uS+em™) (mg-L7") s0¥  HCO;  «I Ca? Mg  Na' K*
L2 KRB J/AME 786 859.00 578.00 121.37  268.40 4124 19.62 626  26.12 4.23
BoRfE 8.23 1467.00 1040.00 317.99 51377 73.19 5354 1472 121.59 5.67
SEHIE 8.10 1112.82 776.91 149.74 385.99 60.23  32.00 871  64.50 5.00
1EA F/MA 831 725.00 491.00 135.10 139.37 14.44 37.82  7.29  41.58 2.61
BRE 9.29 1470.00 1030.00 182.18 256.88 117.18 81.66  14.28 162.54 3.54
FEHME 8.9 1211.75 847.25 150.71 175.58 81.33  56.68  10.23  120.20 3.20
WA mME S 7.64 886.00 487.00 137.84 226.82 35.88 22.66 9.43 3544 3.44
B 8.92 1616.00 1160.00 419.17 317.00 95.49 141.90 32.46 138.54 7.20
EHIE 8.7 1089.68 749.53 232.02 270.18 63.91  65.99 17.04 110.89 5.42

2.1.2  HU R KA RRE

BF SRS IR | B T 22 ARSI HE BT 1 998 m, ¥ 132 m A — 235K I pH (4 6.76 41, Hidy
DU 15 S S . o VTl T /K R R A FR bR e T T 25 R L3R 2. 5 22 R VAT B b T 7K R AR T A2 16 A
KRG HIKPZE ARG HZKELE 80—280 m MoK, FEETIAIE 100—1500 m Z [H]. A= 3% 7K HL 3 32 A8 Ak
JEFEIN 208—1504 ps -+ em™, H{H N 830.67 ws-cem™', TDS 75k L o 296—1070 mg - L', ¥J{H A
626.07 mg- L™ BHES T R W FE R /MK IR A : Na* >Ca® >Mg™ >K*, S99k BE 3 51l 37.00,23.04 .6.13
2.22 mg- L™ BB 1 B MR B R /MK YR . HCOS > €17 > S02, - 34 1k 8 4 1) 4 272.85,101.45
61.54 mg- L™ KR EZE FA A LA Na® F1 HCOS 7 26 X34, 4351 o5 BH S 7 FBH 2 7 B 1Y 63%
54.11% .4 /K L A R 304—1365 ps-em™, YI{EH N 541.82 ws-em™', TDS 254k H K 203—
847 mg- L™ ¥{E N 306.36 mg- L. FHES F 0T i e B R /IMKIR R Ca® >Na™ > Mg™ >K*, 3493 B 43 51l Ky
46.44 24.42 12.39 2.55 mg- L™ ; BB 7Bk R/ IMRYCH : HCO; >S02 >CL |, SFE4WR B 43 91l J9241.84
38.98 .6.8 mg- L™ K AK BB 40 b LA Ca™ A HCO; 5 4 X O3, 23 591 o5 BH 25 1 F0 BF B 1 A R 1
54.13%F11 84%.

PR SRR 3R KR AR TG K, R 20—30 m. H1 FRARLJE N 714—890 ps-em ™, ¥I{H N
802 ws-cm™, TDS AEbAE Fl 4 491—612 mg- L™, ¥{H K 551.50 mg- L' BHES 7 51 & i B K/ IMK IR N
Ca>>Na™> Mg> >K*, F-YJue B 40510 104.19 ,46.47 15.38 .5.44 mg- L' ; 185 7 J5t 5 vk J R/ IMR IR N
HCO;>S0% >C1, SEH ¥ 43 0 233.65,128.79 ,16.45 mg- L™ KA F BB T4 b L Ca* Fl HCO; o
Pegs, o35l o BH S FBH S+ S 1Y 60.76% Fl 62%.
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S P IAT SR AR Y b R K Sl VR Z I R K, S R AR A L 924—2060 ps - em™', B {E N
1265.77 ps-em™ , TDS 284k BN 656—1490 mg- L™ %I{E > 884.92 mg- L' BH B - i & Ik i K /MK IR
A :Ca’ >Na*> Mg™ >K* SRR /0510 155.15,94.30,36.28 .3.54 mg- L™ ; B &) 5t 2 1k i K /IMK IR
:HCO;>S05 >Cl™, -k B2 43 5| o 401.06,208.76 ,100.82 mg« L™ K AK FEZ B F AL i BL Ca® il
HCO; A3, 4351 o BH B 7 B 25 - B 19 53.63% Fl1 56.44%.

R 2 BRI AR RIE S TR

Table 2 Mean values of chemical compositions of ground water in Kuye River basin

EC/ TDS/ FE B THE Major ion concentration/ (mg-L™")
o (pseem™) (mg'L™')  S0¥  HCO; € Ca® Mg  Na® K*
I/ME 6.76 208.00 296.00 207 18310 998 576 039 192 1.50
EEAK RBOKE 8.4 1504.00 1070.00 16530 409.62 322.00 5230 16.23 138.78 3.02
FE{E 7.71 830.67 626.07 61.54 27285 10145 23.04 613  37.00 2.22
B2 KA -
f/ME 7.25 304.00 203.00 1438 18422 352 2238  6.89  3.40 1.59
Rk KRME 7.87 1365.00 847.00 20222 56296 1018 82.86 27.06 125.82 5.25
FHE 7.64 541.82 306.36 3898 241.84 6.80 4644 1239 2442 2.55
/ME 7.56 714.00 491.00 7489 23229 1042 97.08 1431  21.24 2.70
=41 EWEAK RBOKME 7.68 890.00 612.00 182.69 235.02 2248 11130 1644 71.70 8.19
FHE 7.62 802.00 551.50 12879 233.65 1645 104.19 1538  46.47 5.44
/M 7.17 924.00 656.00 119.13 26322 17.12  68.70 11.18  32.81 1.43
i B MK Bk 7.74 2060.00 1490.00 360.31 527.43  362.70 348.06 91.60  143.30 12.36
SFH{E 7.35 1265.77 884.92 208.76  401.06 100.82 15515 36.28  94.30 3.54

2.2 JRfEREA

Piper £ — MR K FESEAT 0SS 1Y 1 7R J5 i i FH DA BE IR R S Al 2 A 5T, I T 1979 B g
FAFFH 2 T 0 B R KR A AR 4 R Gw—chart 3K (USGS FF % ) 2 il Hi 7K fk 2
Piper —ZLEAN& 2 K.

S BFFL i Upstream of Kuye River 7 B3 F ¥ Downstream of Kuye River
100 100

+ ja[ 7K River water

o ik Fl /K Irigation water

+ {A[7KRiver water
o 3% Bk Domestic water
A ff"H7KMine water

Ca®* Na*K*  CO}+HCO; o ocat Na“HK®  COZ+HCO; or

B2l B sy K ORn T K 7K A2 Piper

Fig.2 Piper diagram of river water and groundwater in Kuye River Basin
S PR AT K B (B S oA LR T BHES LA Na™ 55 Ca™ i 32, BT + LA HCOS 5 S0y .

HT T 5 22 RS B K 547 AR NN BERDK R IR 25 52, AR AL 2R B4 BT AN [R]. B 22 ARAR T Bl Kk A 2 28 7
A Na'-Ca® -HCO;-S0; B A% 25 I BEi KA 2% 26 A1 Na'™-S05 -HCO; AL HH/K B B & 77 A 4k o 4
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T BHES T LA Ca™ i 3 BB T LA HCO; A 3, 0 HAKCRAE TR EE 2R 100 m, SRAF 5 5 1T 18 BE 25 1) AN [R) 350
KA A A T 24 5 BEBTTE S km LAPIKEER K AL 24285 5K BN AL, R Ca™ -Na®-HCO; Y,
KT 5 km P7RACZEZETLN Ca® -Mg™ -HCO; B i FE 25 A3 K, 0 oK 5T K B R 55 . 0 AR 16
7K, Bl AR B I A 3 AN ] K B BE BB 25 S KRRV T 180 m FE BV I/ T 1 km (1)
R KK AR 22 RRAE 5 K —3, 4 Na*-Ca® -HCO;-S0% &, HIR KT 180 m  SEIE S KT 1 km AYK
fb2E2 RN Ca™ -Na®-SO -HCO; BUFI Ca™ -Na*-HCO;-Cl H.

S BT R K R BH BB o0 AR 5 R ERK AR, BHES 7 DL Na™ 5 Ca™ 3 BB 7 22 SOT
5 HCO; , KAL2EZE R T8k Na*-S02 -HCO; AUl Na*-Ca®*-S0% -HCO; M. B /K BHES 7L Ca™ 5
Na™h &, & FLL S07 5 HCO; R E, KALF KA LN Ca> -Na™-S0; -HCO; L, #43h Ca® -Mg™ -
SO -HCO; %1,

WK BHES LA Na® [ Ca™ A, BB T LA HCO; M F, X 5 T HHE TR Ca™ BTN
HCO; BN —5 . U K K B2 RN Na®-Ca® -HCO3-SO3 AU Na*-SOZ -HCO;, Fil# N Na'-Ca™-
SO -HCO; # | 55 [F] b T Tf v g ) TG 2 Al 7K A 2280 O B i R 6 S il 405 ALK 5ol — 350
2.3 BT AROCHE ST BT R ) T RN AL

MRS ST T LASE 7R K AR 7K AL 27 2 S50 AR ARURR S5 DA BSHe TR A — B0 5 22 S vk 2 D SPSS 4Kk
PR S R R K AR 8% Bk Ak 23 28 2 1] 4 Pearson AHIGHE R0, F r (28R (F3) . HP r > 048
WAL, r < 0RFEFB RO, |r|= 0.8 BF, AT LA FFIAS R B EAHE; 0.5 < [r]< 0.8
F, AT LA AR A G 0.3 < || < 0.5 BF, T RIACH AR IR EE A G | r| < 0.3 UEHAAH GRS
55, HACRHSEY 5 Y RIS ( Saturation index, T FK SI) REHSTE 7~ & /K 2 W4 5 b T /K 2 ] e
AR RS S DT B BT b 7K B A3 A8 Ak 1) e B, 4% ZROK BRI ™ 1 1 T8 $5CR H Visual MIN TEQ 3.0 K {4
GIHT

T BT 7K AL A S 8O DCPE 3 B R, BT K L S0 5 Mg BIEAHSC MOCRBUZ 0.733, 5
Ca® Na" K'AHCHER 2 HCOS 5 KM 2IIEA X AR EUZ 0.713, 5 Mg™ (Ca™ | Na" 255 1 1 AH
55 C1 5 Na® S 90 E A ¢, AH O BB 0.85; Mg™ 55 Ca® S BLIE M 56, #HE BB 0.755. 13X £ W],
SOT 5 Mg™ .Ca™ A, CI"5 Na* \HCO; 5 K* [R5 HAth 4% B A G B . FUEmK S e 5
BR,S0% 5 CIr 2 HIFE A, A R EE 0.841; K5 SO (HCO; ™ 2 BLIE A1 ¢, M 56 B 8003 51 &
0.607.,0.569 F1 0.747 ; Mg™ 5 Ca™ S LI 3 IFAHOC , #HOC R EUR 0.910.Ca™ \Mg™ 5 SO; (HCO; [CI™ 23
AN TR BE 1 B A S T K FE SRR b ST 28/ TF 0, M D -2.05——1.25, R L[ K 7 28 A AL AH
X T AT ARMIFVIRES ;10 SLy g FH Sy TEREAS W AR EIYRT 0, JE 30102 0.11—1.54 F1 0.11—
2.73 O K FEREAS TR EARXS T 05 A1 R = A S AL T A RURES.

LA UK SOT 5 Ca™ \Mg™ Na™ SEBLIEAH G, #1256 R B4 )2 0.562,0.534 1 0.825;Ca™ 5
Mg®" K BUEAHE  HH 56 R 405 9152 0.807 H10.752.3 6 B b i 26 3% F /K v B BS 7 Al i 2 Bk VR T4
PR AR A= 16 FHK I SLy. e B/ O, AHXS 4 B AL T AR M FIRES S, gy B ST . I IEATE-1—0.5 Z[H],
b TF AN T FLR A AU — N IKIKERE S H—1.46,S1 . H—3.49 AT fER i T FT kb &K 2 AR
) 3500 2 5 X R W L T /K AR iz B B i) BB AR S A ).

W Ik SOT 5 HCO; (Na* K™ 22 30 & 35 1E A0 O, A OC & 5043 3l J& 0.987,0.961 F10.912; HCO; 5
Na® K* 2 B2 IEAR G A0 C R0 12 0.961 F10.900; Na* 5 K* 52 B i 38 1EAH ¢, M 56 R AU 0.824;
Ca® 5 Na* K*FHICHEAH X355 . X R BHK Y Ca™ AP ) Na® (K & A 384 S W52 M T T 7K
FRERA Y FIG FR AR W) A A | 320 TN i T 7K 20 40 7 A2 T S 7K Y SLp /N F O, A% A ik
FARAMIFIRES 3 ST A SI s FIEIEARTE 0—0.6 Z [A] | 4T3 1 FPR 25 K AG R (0 3 AR ok S5 v i 8
T, IS AT A R = A I DUTE.

TUREBAIK SOT 5 €17 K" 2 IEADE MR B2 0.744 F10.791;C1° 5 Na* (K" I IEA
X, I R B0 1 0.709 F10.877;Ca® 5 Na® B EUIEAH G, 1 R B 0.738, 31X 5 FUFR K AH L, K*
Ca® Na*FH B[] 34 2 B0 IE A G , FR B BH B 7 T RESR IR T &5 A KA Wb 2 IR K SL e 31/ F 0, A X
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TATEAL T ARAGFDIRS M0 SL i 1 SL e  IRT O KX T O A AN o A 40 T A AR i 51
KB R AL R WA A S KA B DI K TR &

A A R P K A A 2 ) 32 IR R ROAS (R0 507K A 2 4B 22 57 2y 45 X3
AT B e P TR E | e M S R B R 2 A R (£ R AR ) TR P A A R
e TRI I DX A= R R X, 2 A P T K8 o 2 -t e 9 o A .

R3O R BRI K AR K A K A2 SO DA
Table 3 Correlation matrices of hydrochemical parameters of river water and groundwater in Kuye River Basin
(a) LUFMIZK River water in the upper reaches

S0%” HCO3 cr- Ca* Mg Na* K*
so% 1 -0.294 0.038 0.384 0.733** 0.249 0.135
HCO; 1 -0.630" -0.582" -0.425 -0.871*" 0.713**
cl- 1 -0.160 -0.263 0.850** -0.336
Ca® 1 0.755 ** 0.217 -0.569 =
Mg 1 0.114 -0.074
Na* 1 -0.536 *
K* 1

(b) T 7K Downstream river water

S0% HCO; cl Ca® Mg Na* K*
S0% 1 0.300 0.841** -0.626"* -0.468 -0.055 0.607 **
HCO3 1 0.368 -0.505 " -0.591*" -0.295 0.569 *
cl- 1 -0.618"" -0.493 " -0.091 0.747 "
Ca® 1 0.910 ** 0.353 -0.705**
Mg 1 0.358 -0.543 =
Na* 1 -0.207
K* 1

(c) B A G FHK Domestic water in the upper reaches

S0%” HCO; cr- Ca®* Mg Na* K*
S0y 1 -0.328 -0.573* 0.562* 0.534 " 0.825** 0.152
HCO; 1 0.811* -0.432 -0.574* -0.188 -0.118
ar- 1 -0.472 -0.598 -0.512* -0.221
Ca®* 1 0.807 ** 0.295 0.752**
Mg 1 0.505* 0.442
Na* 1 0.037
K* 1

(d) L3 H7K Mine water in the upper reaches

S0%” HCO3 cr Ca? Mg Na* K*
S0% 1 0.987** 0.135 0.713* 0.456 0.961** 0.912**
HCO; 1 0.111 0.762** 0.475 0.961** 0.900**
cl- 1 -0.324 -0.330 0.198 0.181
Ca® 1 0.587 0.662 0.634*
Mg** 1 0.358 0.402
Na* 1 0.824**
K* 1

(e) R UFHE % 7K Downstream irrigation water

S0%” HCO; cr- Ca®* Mg Na* K*
S0 1 -0.274 0.744** 0.041 -0.037 0.300 0.719**
HCO; 1 -0.128 -0.189 0.374 0.060 0.112
al- 1 0.442 0.190 0.709 ** 0.877**
Ca®" 1 0.241 0.738** 0.261
Mg>* 1 0.135 0.243
Na* 1 0.620"
K* 1

T FORTE 0.01 BAFE T WFAIC, « FoRTE 0.05 BT BAMK.
Note: #* * indicated a significant correlation between the 0.01 confidence level, * indicated a significant correlation between the 0.05

confidence level.
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3 758 ( Conclusion)

(1) for BT i Julbth 27K 5 b 7K 340 00 553 B W7 7K 5 A 356 FH K Ry v S8k BE K B KRR fk
K HERE /K R B0 AR K AT 7K R Na® | Ca® RSB ES -, HCO; PRI ES 75 1 T Kb, A= 16 FH K A
Na* Fl HCO; (G 24X 5 K SR HIZK LA Ca® F1 HCOS 4 X 3.

(2) KK B AL 37 Na®-Ca® -HCO;-S0% AUAI Na*-S0% -HCO; B 45 4 Fi#fY Na*-Ca® -
SO3 -HCO; BY. W X /K Bl 55 InT 1B HE B8 0 18 0, 551K A5 2R 220 s 55 . A 16 FHK B TR AL S
T R B AN ], KA 2F 2R T 25 55, IR AR I 13 Yl T 50T 1 T K K AR 2 R AE 5 9T K — B T g
VIR FH K KAk 22880 5 R il K — 30, K 1B R % .

(3) R K5 F K SO 5 Ca™ Mg™, Ca®™ 5 Mg™ PR , 160 1 2L B 7[R R, nl BESR IR T
TABRIRES AR EUE T B A B B 384X K A2 A RS2 e 5 T AT K 5 R K K
5 SOT \Cl AR, H K*  Ca™ Na™ A H M1 R BUIEAC , X 50758 X2 o & A KA Bb A 6. ]
IK IR FEWE P KA T 05 A R o B T A A RAR S 3R 7K VIR FH 7K 43 531 45 90T 7K BB
RV — 0 R FR AT KA 5 A R 2 A A T AR RS
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