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Fig.1 Maps showing the sampling sites in Poyang Lake
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Table 1 The composition of main ions in flood and dry season of Poyang Lake catchment

bR S03~ cl- NOy HCO; Na* K* Ca** Mg? * DS 179553
BT 15.34 18.02 1.37 22.03 13.99 3.40 23.55 3.46  101.17 73.29
Hh e 7.76 4.76 0.86 9.31 5.60 3.44 7.66 1.78  41.18 26.57
KOEIL 34.87 15.49 0.91 10. 44 9.95 3.72 22.97 438 102.73 75.68
moBem 39.90 16.68 0.95 11.35 29.72 4.66 39.76 15.46  158.46  163.79
Bk 7.02 4.17 0.37 18.62 6.06 27.92 7.04 2,20 73.38 26.74
WX 21.00 16.53 2.72 1.39 12.79 6.23 17.75 4.65 82.04 63.87
BT 11,25 16.58 1.15 8.78 6.20 1.24 10.01 2.71 57.91 36.33
£ W 10.76 5.36 0.00 8.63 6.57 1.52 9.50 1.69  44.03 30.77
K OEIT 17.36 9.27 0.87 9.99 7.26 5.58 12.15 2.06  64.53 38.96
B pEE 18.07 10.24 1.11 9.53 8.15 4.99 11.73 2.16  65.97 38.30
Bk 7.36 25.85 0.44 11.35 7.24 1.15 7.91 1.54 62.82 26.18
WX 14.26 13.40 1.98 11.27 11.44 3.15 13.88 3.25  72.62 48.22
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Fig.2 Ternary graphs of major ions in river waters in Poyang Lake catchment
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Fig.3 Temnary plots of major ions in lake waters in Poyang Lake catchment
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Fig.4 Plots of the major ions within the Gibbs boomerang envelope for waters in the Poyang Lake catchment
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Table 2 Correlation analysis on ions under human impact factors

R i A N2 je:8iin 4

803~ cl- NO; K* Ca** TDS  AEfERdE MR RS Ref
S0%- 1
cl- 0.802 1
NO; 0.843 0.917 1
K* 0.684 0.730 0.935 1
Ca** 0.630 0.512 0.812 0.949 1
TDS 0.794 0.744 0.948 0.983"  0.954* 1
A Rl -0.607 -0.014 -0.216 -0.22 -0.427  -0.38 1
Bl i E -0.328 0.287 0.169 0.192  -0.036 0.025 0.915 1
Tolb =l -0.682  -0.122  -0.345 -0.359  -0.549  -0.509 0.989*  0.847 1
feky M| S YR -0.437 0.183 0.032 0.046 -0.179  -0.122 0.946*  0.989*  0.916 1

FAE TS TDS ZMIAASEHE RA7, HAHSEPES R T 0.5, B e AT 2 18] ] BEA AH [R] A K U85 26—
P S L S E A A B MEZ A SRS R T 0. 847, HEA T Z M A AH S PR AT X 4%



94 AR AR A - BT O S Al 2 3088 TR Ak SCHR IR0 1625

BTGB BEBA T ARSI T8 R AR T 7R, 25— 8™ B RSO B S &8 T
Z AR R/ 0.3 (BR SO;™ A6) , BT R 22 1 F9 AR G A5 55 4 B AR AR DG, Tk B (i
SRR T ZIMREE P EEARC (B CL7 41 5805 5257 BUE A SC MR, HLAR 52 BL 6 AR OG5
CL™ \NOy K" 5% A BB A AR SRS , LB RO R rl < 0.3, SR UE, 3 FH W R
KA SA 2R 52 N R TR B 2 AN AR A J. , 7 Sy s IX S M K.

3 5B

(1) 780 PH 350 970 dek =5 22 8 1~ 4 A 3 BH, 780 P 00 3 SRS K 00 2 B vk R T AR K R Rk
TDS <100 mg-L~", J& T 558 fh 7K ; H b FE R K 010 B B2 S 24 {E /N T 100 mg- L™, 6 BH W 9 380K I
FHOK K Ca® Fi1 SOL™ & S 3B, 20 1 o PHES RIS B 1 i 1Y) 44. 9% 1 50. 4%

(2) AKAk2A R IR 25 ) AR fb 2 B, 30 3 A B &S 1~ L SO3™ VHCO; M, FHES T LA (Na® + K™ ) Al
Ca®" g 3= 5 0 BH W W0 X WK B ES 7Lk SOL™ 3, FHES LA Ca®" O 3 ; 38 BH W0 30 Sk K fh 2 B4y 32 %232
HCO; (SO \Ca®* LI, W1 5Z BRI kb A28 i A T s i sk, HoKfk 226800 HCO, -Ca®* il
HCO; -S0?™-Ca®" .

(3) T R K AR AL 2 347 A5 Gibbs I R AT Sy , BRBIFSE IX K R 27 4 R oK e A
AN R AR K Ay = sl R 2= 7808 B it Sl 28 A AT ] 43 k583 5 Al KB 4 23 s 43 A 78 Gibbs 4]
{18 e S s o) 728 i -DURR IX 8, Al A0 52 254 AR T B 4.

(4) iz 1 SPSS [AHI A AT th , 25 A B Z (W] A AH DG PEAR 4T, Ui B K M v i 26 85 1] fig A L [m] 19
RV A2 2 A R RGBT 587 2 BRI EER R 6 B SOL ™ 5877\ A G Mk 3]
Irl >0.3, ARG SRR AT AR /)N,

& % x #

[ 1] Stumm W,Morgan JJ. Aquatic chemistry[ M]. New York: John Wiley and Sons,1981: INC59-71

[2] Yidana S M, Yidana A. An assessment of the origin and variation of groundwater salinity in southeastern Ghana[ J]. Environ Earth Sci,
2010, 61:1259-1273

31 PMERE,FRE, BPHESE,E. BRI BK SO IR A AR EE KA RE[T] . BRERAK24,2006, 25(5) :550-557

4] EVE, TR, FES,F RIKFEKSCBRIERAE L EE P sk [T]. Rk ,2010, 29(2/3) :446-456

57 AREAEIRARE, W A RS AL R R A R UK R GRS ML [T ] #hBRAE 3R, 2005,26 (4) :375-380

6 ] BRME, BREE, SRR, BT MAGIC LR 3 Br KVT ST gL B8 T & i R # [J]. BSR40, 1999,19(3)
246-251

(7] WRB] R0, B8R, % KWL K A2 R S A R R [T, A 3R 8E2431,2010,19(1) « 23-27

[ 8] Frumkin A, Fischhendler I. Morphometry and distribution of isolated caves as a guide for phreatic and confined pale hydrological conditions

[J]. Geomorphology. 2005, 67 :457-471
[ 9] Markich S J, Brown P L. Relative importance of natural and anthropogenic influences on the fresh surface water chemistry of the
Hawkesbury-Nepean River, south-eastern Australia [ J]. Sci Total Environ, 1998, 217 (3) . 201-230

[10]  femgse 481, ZlEA. TR BRI 3 B AR KA R RLT ], Bk 5 3R5%,2009,37 (1) : 11-19

[IL] A, 950 0, SR, 55, — & B SR K P —— AR A LA /K 2 B 2 A0 J2 0 (R e e A e 23 A [T ] WA 4 ,2010,22(2)
244-250

12] BRI, 2R B X A A )2 R 4 S e [T ] VIS 5T, 2001 (2) :87-92

13] AREEHE AR RS, B F. SRR L DK BT B PR S R I 1] [ ] VIS b5, 2001 (4) :282-286

14]  SHie, TR, i et DX o ot A0 AR Bt 2 o i R R AR 8 B st B LT ] YIS b, 2000( 1) :16-20

15T I SR 7B AT R A R AE SR [T]. YLV 5T, 2000(1) :21-28

16] RFJR H/F. B f BB RIRAR IR I 2 RAE B [T ] BR#5E i, 2007 ,52(13) :1561-1566

17] Meybeck M. Global chemical weathering of surficial rocks estimated from river dissolved Loads [J]. American Journal of Science, 1987,

287:401-428

— — — — —

[18] Ronit Benami Amiel, Tamir Grodek, Amos Frumkin. Characterization of the hydrogeology of the sacred Gihon Spring, Jerusalem: a
deteriorating urban karst spring [ J]. Hydrogeology Journal, 2010, 18 1465-1479
[19] ZTLr, 524 B Wk 8 (e K m B R 7T [ T]. #9IaA%,2002,14(3) :223-227



1626 52N b 1k =S 30 &

[20] ek, B TDAR, HAERS , 45 o 1 b X ) A 20 T 4 bR 7KK SCHbER AL 2= BEAE )1 [T ] | R 7K ,2008,30(6) :22-24

[21] Singh A K, Hasnain S I. Major ion chemistry and weathering control in a high altitude basin; Alaknanda River, Garhwal Himalaya, India
[J]. Hydrological Sciences-Journal-des-Sciences Hydrologiques, 1998 ,43 (6) . 825-843

[22] Salus M. The impact of enhanced urbanization in Ramallah on adjacent groundwater (in Hebrew) [ D]. The Hebrew University,

Jerusalem, Israel 2001

CHARACTERISTICS OF MAJOR IONS AND THE INFLUENCE
FACTORS IN POYANG LAKE CATCHMENT

HU Chunhua'” ZHOU Wenbin'>  XIA Sigi'”
(1. Key Lab of Lake Ecology and Bio-resource Utilization of Poyang Lake, Ministry of Education, Nanchang University, Nanchang,
330031, China; 2. SchooL of Environmental and Chemical Engineering, Nanchang University, Nanchang, 330029, China)

ABSTRACT

The geochemistry of major ions in the water in Poyang Lake catchment was studied. The results showed
that the concentrations of the major ions in dry period were greater than that in the flood period. The density of
TDS was in the range of 60—100 mg-L~", which falls into the catogory of low-salinity water. The total
hardness of water was in the range of 40—60 mg-L ™", which was in the catogory of soft water. Ca’" and SO; "
were the two major ions, which were 45.0% and 47.5% of the total cations and anions, respectively. The
major cation and anion in the lake water were Ca®* and SO, ™, and the hydrochemistry type was HCO; -Ca**
and SO, -Ca’*. On the other hand, the major cation and anion in the river water were SO; , HCO, and
Ca’*, and the main hydrochemical type was HCO; -SO; -Ca’*, which was mainly influenced by carbonate
dissolution and rock evaporation. In the flood period of Poyang Lake valley, rainfall and rock decay are the
main influence factors; in the dry period the composition of hydrochemistry was mainly influenced by rock
decay and vapor deposition in Poyang Lake catchment because of the great decrease of rainfall. All the
component points are clustered in the middle of Gibbs evaporation-deposition zone. SPSS software’s correlation
analysis showed that the ions had a very strong correlation with each other, which indicates that the ions may
have the same source. Each ion had negative relationship with each industry, except for SO, for which the
correlation with primary or secondary industry is [rl >0.3. Therefore, human activities had little influence on
the hydrochemistry type.

Keywords: Poyang Lake catchment, major ion, Gibbs, correlation.



