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H Al 38 P GE 3T 23 BT L X BF ST IX 66 2 3BT UK
FER TN RE S5 R BEAT S 0 A (R . R 1 AT LI
Al N K pH EARLIEFI 7.6 ~ 8.2, F ¥ {H

7.9 EEEGIE A S R B 1.3 %0, LA L UL
X LT 7K pH {25 0] 22 5 8/, TDS 28 4k i
Bl 721.6 ~6 923.4 mg/L., F 3 1H K 1 773
mg/L, Hi T 7K K B IR 2 OR oK, R RN
57.9% , 5 4848 S Pk UL B AF 5% X Ml R 7K TDS %8
] 22 AR

x1 AR TREFZFHFEERIR(n=066)

Table 1 Descriptive chemical statistics of

groundwater in the study area(n =66)

- 4 P e 22 A5 R E %

S ¥ Parameters M%n/ijr\n{;um M?inin{?m iffe Stafqdz}rd Vari'a?)le

deviation coefficient
pH 7.6 8.2 7.9 0.1 1.3
Ca*" /(mg/L) 40.1 290.6 109.4 49.7 45.4
Mg?" /(mg/L) 30.4 328.2 124.7 65.3 52.4
(K" +Na")/(mg/L) 12.2 1598.1 213.4 237.6 111.3
SO%™ /(mg/L) 228.1 2 713.7 666.4 408.5 61.3
Cl™ /(mg/L) 70.9 1764.0 400.9 294.5 73.5
HCOj; /(mg/L) 177.0 414.9 258.2 51.6 20.0
CO;z/(mg/L) 4.4 16.5 7.7 2.6 33.8
TDS/(mg/L) 721.6 6 923.4 1773.0 1027.3 57.9
MIEEE/(mg/L) Total hardness 275.3 2077.1 786.4 383.4 48.8
JBBRE /(mg/L) Total alkalinity 145.0 340.0 211.8 42.3 20.0

R AKFBHE F &R (Na” + K >Mg* > BE 456 M T K25 Piper =28 K (& 3) 7] LA
Ca" K AFHETESMNGHE T EEMA7.7% ., BRI G XO 75 rg CHEEXO T 7K 22k
27.9%F 24.4% ., NBRRBEE,Ca Mg 1 B SO, » Cl-Ca » Mg BIF1 SO, « HCO, « CI-Mg * Na
A S RBY NN A5 4V R 52,4 B R AR PR, AL CL e SO,-Ca » Mg ABU%: fk SO, » Cl-Ca » Na#il
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chemical composition in the study area
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DA FES M. 18 A Pearson #H 2% 43 B % I 301
SR H T UK Ak 2 A3 B R TE O Bk R BE AT 4 BT
(R2).HE 2 /[, MR X T KB HCO, .pH
L COL AN AR5 W Z M AR 7R W 35 IEAH G O R
(P<<0.01), M RE R T 0.8; L H 2 TDS 5
SOY \Cl” \Na® +K" | BB & Mg® 1 Ca®" a9 #H
RABIE T 0.9, 5P (A O R R T 1l T 7K
W . TEANGS XA F B AT A S, A
Mg"" . Ca®" 0 Hb T /K (1 32 B2 8 7 Bl 4y, 10T 5

TDS #7716  E A E . M T KR f b, bl %
oz 7 A DUE , A8 AR VB 3k 0 S
5 G W B R B A O A AR N K P Na T KT
SOT Fl Cl™ ik EZ MBS 1 1y, #E 1 5 TDS f74E
AR OCAE

SRS 5 HCO, 7768 B W AR OC R A K
RN 1.0, REHL T K BB ME B T HCOS 19 & &,
i pH {EAE 4.3~8.3 B 4 N /K d B HCO; L AR
T oA HE IS i b K pH #E 7.6 ~8.2, 31X
5 R HCO, BYAHCHEMERT A .

R2 MRARMTAELEZESHBEXRHER(n=066)

Table 2 Correlation matrices of groundwater chemical parameters in the study area (n=©66)

o ETIT
= pH TDS Total Total Ca®™ Mg?"  K*'+Nat SOj Cl HCO;  CO.
Parameters .
hardness alkalinity
pH 1
TDS —0.154 1
i
—0.232  0.946* 1
Total hardness
ISRy
- W . 0.217 —0.012  —0.057 1
Total alkalinity
Ca?t —0.2577 0.903" " 0.947" " —0.142
Mg?™ —0.212 0.932** 0.989" " —0.016 0.889" " 1
K" +Na —0.105 0.974** 0.855" " —0.07 0.826"* 0.838" " 1
SO%~ —0.200 0.985** 0.940* " —0.063 0.903** 0.924** 0.954" " 1
Cl™ —0.124 0.978** 0.937" " —0.046 0.891"* 0.925*" 0.955" " 0.934" " 1
HCO3 0.217 —0.012 —0.057 1.000** —0.142 —0.016 —0.070 —0.063 —0.046 1
COq —0.692" " 0.155 0.202 0.437"* 0.166 0.211 0.069 0.164 0.107 0.437"* 1

T Note: » FRIRARME R (P<C0.05),
the correlation is significant.
2) KA A5 [ S A K o o AR KR DI 2
S % N N L N 15 R B S v S A )
28 AN IKBE S L 2 T A R K AL 22 R AE Y Schoe-
Her P (I 4) , AL 4 0] DL B W 43 A7 4% 7K R o 2 22
BP0 0T R R AR R ORT K Ak A AR A R
B4 p i 5 Pr AR 1A KRR W — K fh 2% 2k
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A2 20 43 vl BT R R R X AR R ) BT vk EE AR X
mRE RN L BT X A A LT K S R A
FEAR — B, KW R UK 8y Ak 2 T A B R AR A
L s 3 BT Ml R K RD 45 ok YR AR — B
D IKALZEIE AL 73 BT . Gibbs 1852 2 X £ Ak
P L R 4 Bt K A 2 18 o3 T8 A o 7 3 4 4R T Y
— P BT VE  — e P B DX R K AR S I L

* % P A PER B3 (P<<0.01),

% represent the correlation is significant. ¥ * represent

i T BALIE RS KB (APD) 5 4 XAE B (RWD)
MK e 45 B (ECD) 3 BRSS! B 58 X 4 R K o
TDS 284k [l 721.6~6 923.4 mg/L,FHEF Na' /
(Na'" +Ca* )AL Fl 2 0.1~0.8, &+ Cl /
(ClI” +HCO; AL IEFl 0.2~0.9, WK 5 W LUFE
H, & TDS 5 Na®™ /(Na™ +Ca*" )i Gibbs &,
& TDS 5 Cl™ /(Cl- +HCO; ) Gibbs #, #1F
IKAKBE fHR I B APD 1l X 4, #59% 76 RWD FI
ECD X3 N, I H ZBOKHE 5595 46 ECD X3 N , Ut
HH 25 R W 4 A P R 4 2 DX b T 7K Ak 27 1843 T B
HALH EE R R, RO A A B EH . X5
VA0 25 Y T i 110 I TR A 2 L 78 R KA AR S A
REFE .
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Fig.6 Hydrochemical relationships between the main ion concentrations of groundwater in the study area
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Hydrochemical characteristics and causes of
groundwater in Yaoba QOasis of Inner Mongolia

WANG Qiaochuan'?,LU Yudong®

1.School of Water Resources and Environmental Engineering ,East China University
of Technology , Nanchang 330013,China ;
2.School of Water and Environment ,Chang’an University/Ministry of Education
Key Laboratory of Subsurface Hydrology and Ecological Effects in Arid Region ,
Chang’an University ,Xi an 710054 ,China
Abstract Groundwater is very important water source for the survival and development of oasis in
arid area. The hydrochemical data of 66 groundwater samples in Yaoba Oasis of Inner Mongolia were se-
lected to analyze the hydrochemical characteristics and genesis of groundwater with methods of classical
statistics, Piper trigraph,Gibbs graph,main ion concentration graph,etc to understand the chemical char-
acteristics and causes of groundwater,and also to provide the basis of data for water quality evaluation.
Results showed that the groundwater presented weak alkalinity and brackish water. The main chemical
processes were evaporation concentration and rock weathering. The main sources of groundwater chemi-
cal components were dissolution and precipitation of calcite, dolomite, rock salt and gypsum. From
northeast to southwest,the chemical types of groundwater changed from SO, « Cl-Ca * Mg and SO, -
HCO; + CI-Mg * Na to SO, * CI-Ca * Na. The high salt ions were enriched. The overall salinization de-
gree of the groundwater body is obvious. It will provide guidance for rational exploitation and protection
of groundwater in this area.
Keywords groundwater; chemical characteristics; genesis analysis; main ion concentration; total

dissolved solids; water quality evaluation; water resources conservation; Yaoba Oasis
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