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1.1 BAMEREHE

AT KA BRI (IR 1), HigoK
TR = AT R AR B K i 193mm AR F- 1
ZEJ a1 162mm, JE T i35 (A R RS, U8 oy
B, HIRSE4), A AR M B AR o S 4%, DRI 22 24 1,
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SRR KB AR ER G RS R dned , K
S JELEE PRV 1) AR AR Uk AR 4, — MR 10~30m, 7K
AR IR, — M 1~10m, &K PE oAz 55, o
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Fig.1 The hydrogeological sketch of the study area

2.2 MM

IR RE S 236 2 7 ™ S oD S 2 A
FER AR AR M7 AIE 145 IR (R /KRS W B AR R
78 (HIT164-2004) ) AT b T 7K i & b i (GB/T14848 -
2017)) , i FH B A 45 B8 AR R OIS VA I E Na*
K*.Ca® Mg*, & ikt Cl- SO NO; #EA 7l &
I R 3 HC O, B VA 5 V5 A P T R, SR A
BRI S R W 1,

2.3 HHARTE

(1)K Piper = £ K7L AT 1R KK A2 28 |
(2) R EZE T2 B B AR B2 25
OYARAIE . (3) R4 EZK RS E A ik,
FRah & BT LA B RN SUAE SR, I A
TR, (4)RH] Gibbs [ 3255 1 Ho 4] A ik
FEREN L AT A7 X 7K B A

3 R

3.1 IKILFERBIGHE

HAIE Piper —ZRIEIFIET <41 I 3 28 A1 2 A 5% X A 7K
28R R TR B I e Y A AL, 4
HBFIE XK Piper = £ (LKL 2) , 6K H AN = Ff
TR —ANZZIRAL, 2 T =AY = R4 n 3k
FHES T Na' .Ca? Mg* =5 & 1 /040, 4 N A —Ff
T =4l 2 R B E F CI- . SO2 \HCOs Y 22 70 24
A AL B LA TRIE T BB SRR S
IKFEBIBHES A &, IRl 2 l 0, 20 Bt T oK
PHES  F 2N es B F 2 BRI AR . Piper
“REEEIE R 9K, B K HA AR A
fE BFSE XK AE 5045 T 2 4.7 X, FZERE R
K0 A SRR K T 5912 . BF9E X oK A 2 A 2L
5 HCO;-Na %7k e-14

F1 REREZHRGMIKER (mg/L, BRpHSM)

Tablel Test results for each component of the sampling site

H5 Na* Mg* Ca* Cl- SO%* HCO4” Fe Mn NO; TDS SRR pH NO;
1 79200 22445  320.05 1203.24 1286.39 692.07 16.78 111 0.00 4195.43 172322 7.89 0.00
2 73.90 37.41 69.41 97.47 14236  254.63 0.63 0.16 0.00 548.39 32733  8.09 0.00
3 5016.00 754.01 356.68 507511 6602.37 914.06 0.72 0.33 11.30 1827945 399473  7.26 113
4 252.60 88.84 131.10 322.66 516.37  313.39 0.74 0.17 0.00 1470.27 693.14  7.95 0.00
5 153.30 67.80 96.40 131.08  286.37 470.09 5.79 0.37 0.00 974.87 519.86  8.04 0.00
6 406.00 51.44 48.20 29577 33216 496.20 1.82 0.08 3.84 1392.69 33211 774 3.84
7 2006.50 320.31 100.26 184855 2653.16 718.19 0.70 0.54 0.00 729054 156897 7.76 0.00
8 317.60 88.84 104.11 289.05 44213  568.02 4.85 0.42 0.00 153225 660237 8.03 0.00
9 119.00 60.79 138.82 218.47 156.32  476.62 4.24 0.88 0.00 937.05 596.90 7.37 0.00
10 272.60 60.79 67.48 329.38 349.62 182.81 0.16 0.09 2.94 1176.57 418.76  7.77 2.94
11 137.80 51.44 57.84 94.11 162.34  437.44 0.93 0.16 0.00 723.81 356.19  8.13 0.00
12 547.00 14379  202.44 850.33 703.62  483.15 4.69 0.50 0.00 269554 109747  7.58 0.00
13 72.00 23.38 42.42 67.22 80.31 189.34 0.25 0.15 4.07 385.22 202.17  7.85 4.07
14 692.00 116.90 84.83 762.95 897.83 24157 1.62 0.08 2.26 2680.68 693.09 791 2.26
15 90.00 29.23 25.06 84.03 40.26  215.46 0.07 0.04 0.00 402.84 18290 8.40 0.00
16 1966.00 287.57  285.34 2117.43 2968.55 150.17 0.33 0.36 3.39 7709.34  1896.43 7.74 3.39
17 118.30 35.07 48.20 121.00 169.82  221.99 0.47 0.18 0.00 604.25 264.74  8.06 0.00
18 137.80 11.69 53.98 104.19 79.64  313.39 0.84 0.05 0.00 545.64 18294 8.13 0.00
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Fig.2 The Piper diagrams of phreatic water
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(3) I 3(h) i, SR o e ok B G R ) AR b S
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3.3 KFESHMBXMEST

FHICME A PTRES MRS T /KoK AL S5 )
A —EHKEKR, 1B SPSS HAFX 58 X 18
ASIKEE RS, 9 AN KAE2ESEL Pearson FHOGC R #2,
P2 2 7l LI H Na* Mg* .Cl- SO 5 TDS AyAH K
REHEE 1, 455 B S ELLE 8T, TDS A = 17 X 5
Na* Mg Cl-, SO & ik E{E 4 =5 ,Na* \ Mg .Cl-,
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Fig.3 Spatial distributions of main ions, TDS and total hardness
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Fig.4 The Gibbs chart of phreatic water in study area

342 EIERIEA

AT I LLIOC R BEA BT LU B AN
() 1 2 2 P % bR 7K A2 B3 R s e 2 -2 TR 5
()1 AT LUE A5 XA KRR s A 7E yNa'yCl=1:1
AL L B Sl S E L TR S E L
I AR B EAS S R NaCl, 22 B 5T X P4 A b
KRGS TR UEVE ] TRV A5 R i B Al L 3 v i
T SN RMEE S, [ 5(b) AR KRR
J3ARTE y(HCO3) /vy (SO +Cl)=1:1 SH{HZ W T U7, H.
B R R M B A (i 2k, SO,> (CI-F e [t HCO,™
%, [Fli} SO& \CIA A ER A i iy 2Ry, 4
AT 1 TR N O R S A R 297 0 o 2 NI e o A < |
T A UG, BRI R R L
W ES R R HCO,  {HZ & 5(c) e K FEA A
1E y (SO +HCO;" ) /y (Ca*+Mg*) =1:1 FE{H LAY 17,
Ca** Mg> it SO +HCO, /b, BRI EL 7 I it it B 2%
Gy 2 1) Ca? Mg, T RE R ER AR P, R Ik HCO5
FER AR RRER AN R R IR . T AFIEIX Y
R K A o ) BRI A AT TS

1601 () 300 1607 (¢

140 a5l - of

20 f } L0t
1: 00 i 00 E 00 b
g . 3 =
g .l . N = 0
£ %0 11 s %0 g 80 11
Z 60t S T 6o}

z oof &
40 b 7 40}
20} Sor 20}.3
[ P S S S Sy S ./ S S S S S S S

0 20 40 60 80 100 120140160
Cl/meq-L™

& 5

0 N N L ,
0 50 100 150 200 250 300
SOZ+Cl/meq-L*

0
0 20 40 60 80 100 120140 160
Ca*+Mg*/meq-L*

K R R T ILER AR

Fig.5 The major ionic relationships of phreatic water

R2 KUFESHBXREER
Table2 Correlation coefficients matrix of hydrochemical parameters

S| Na* Mg? Ca* (ol S0~ HCO; B Fe NO; DS
Na* 1
Mg? 0.988™ 1
Ca* 0.723" 0.793" 1
clr 0.994™ 0.994™ 0.788" 1
502 0.997" 0.990" 0.758" 0.996™ 1
HCO; 0.616™ 0.682" 0.551" 0.617" 0.600™ 1
R Fe -0.078 0.052 0.474 -0.003 -0.049 0.446 1
NOs 0.789" 0.736™ 0.466 0.775" 0.769" 0.309 -0.250 1
TDS 0.997" 0.995 0.771" 0.999" 0.998" 0.631" -0.016 0.770™ 1

T %% FORASMELE 0.01 AR (R _E B2EAASE , * FoRSetEAE 0.05 /K (O B,
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Response of Stage Variation of the Poyang Lake to Human Activities
ZHAO Junkai', LI Lixian?, LI Jiufa3, ZHAO Ruizhe®, WANG Hui!, LIU Xinsheng!

(1. College of Tourism and Geography, Jiujiang Key Laboratory of Surveying and Mapping on Land and 3S Technology Application,
Jiujiang University, Jiujiang 332005, China; 2. State Key Laboratory of Estuarine and Coastal Research, East China Normal
University, Shanghai 200062, China; 3. Institute of Information Engineering, Chinese Academy of Science, Beijing 100080, China)

Abstract: Since the beginning of 21st century, the operation of reservoir groups in the upper reaches of the the Yangtze River
trunk stream and the artificial sand mining behavior of the Poyang Lake has an important influence on the water and sand ex-
change, which has accelerated the evolution of river-lake relationship. Mann-Kendall trend test and statistical analysis were used to
analyze the characteristics of stage trend in Poyang Lake during recent 50 years. The influence of reservoir group regulation and
sand mining activities on stage trend of Poyang Lake was also discussed. The results show that the stage of Poyang Lake decreases
during 2000-2014. During 2006-2014, the stage drops to the lowest level, which is 1.08 m lower than that before 2000. Since
2000, the average stage of the Poyang Lake has a decreasing trend in the whole year, flood season and dry season; the average
stage in October shows a significant reduction trend; the variation trend of the stage in the main lake area and the water channel
is not consistent in different seasons. The effect of reservoir regulation of the upper reaches of the Yangtze River main stream to
the stage of Poyang Lake is different in spatial and temporal. The impounding period of the reservoir group aggravates the decline
of the stage of Poyang Lake. In dry season, especially in winter, it is more obvious that the sand excavating activities influence the
stage of Poyang Lake. It is of great significance to control rationally reservoir groups in the upper reaches of the Yangtze River
trunk stream and sand excavation activities on the Poyang Lake for maintaining the healthy relationship.

Key words: the stage change trend; regulation of reservoir group; sand excavating; the Poyang Lake; human activities

Hydrochemical Characteristics Analysis and Origin of Plain Phreatic Water
in Pingluo County of Ningxia

FENG Bo, TANG Lian

(School of Civil Engineering and Hydraulic Engineering, Ningxia University,Yinchuan 752100,China)

Abstract: This study focused on the chemical characteristics and origin of groundwater, and provided the basis for the evaluation
of groundwater resources and the protection of water ecological environment. The chemical characteristics and origin of plain
phreatic water in Pingluo county of Ningxia Province were analyzed by the Piper, spatial distribution of main ions, Pearson
correlation analysis, Gibbs diagrams, proportion diagram of major ion and alkali index. The results suggest that (1) the phreatic
water is slightly salty and extremely hard water as a whole. (2) The major cation and anion of phreatic water are Na* and HCO,,
respectively, while the major hydrochemical type is HCO;-Na. (3) The chemical composition of phreatic water majorly originates
from the evaporate minerals and silicate minerals. (4) The formation of the hydrochemical characteristics of the phreatic water is
mainly influenced by the evaporation concentration, rock-weathering dissolution, mineral dissolution, cation exchange adsorption and
human activities.

Key words. plain; phreatic water; hydrogeochemical characteristics; origin



