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Tab. 1 Results of groundwater mineralization for descriptive statistics and K-S test
Vg BOME O ROKE CFE WE PE MR BRAN WE WE K-S

1987 4F  0.98 488 24263 3.90 243 1.0232 42.17 0316 -0.901 1.302
20014 114 6.14 29179 5.00 2.76 14178 48.66 0.609 -0.698 1.496
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Fig. 3 The semivariograms and its theory models of groundwater mineralization in 1987 and 2001
F2 HTKTHELTRERIPICEEMNERSE. SHELMNF RK
Tab. 2 Parameters of theoretical variogram models for mineralization and their F—test, fractal dimensions
WOEE BB Pl JEAMH B EAEAME (%) TR YUERE R BRZETHIMRSS F% 4% D
1987 4= BRAZAA 0.0001 0.1302 0.08 63.56 0.980 0.0002 392.00" 1530
2001 4 ERAEAZA 0.0001 0.1932 0.05 91.00 0.908 0.0022 78.96" 1461

3 FRISE o 2=0.01 [ #E/K T, Sgnificanceat « 2 0.01 level.
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Fig. 4 Spatial interpolation distribution map of groundwater mineralization of Mingin oasis in 1987 and 2001
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MEEYH 1987 FF-H1 2001 A1 T /KA AL BER B ) 0 A o] LG (K] 4), IR 2P HL T 7K
WAL RE ST B SR A A TR) A A By, A B A0 RS O, 2 P B TAT T U ) S 1 e (2
FRAE . WA E, BRIIX AR g RN, HEAS SR T /KA 4 R A 3E OK,
Py AR X R W, 18 1.0 g/L BAE, REBIR LXK 0.5 gL 24T, R LXK AR
AME A EERS IR, JF HIHSEEAWY K, S B SR L At ) e AR . AR ARk T
L (&3, %4), W R/KT LA 3.0 gL LLFATEAN 1987 4F dy £ 1S T AR 75.26%.,
1 2001 450/ 21 58.54%; 1Mt >4.5 o/L R TFLM 1987 411 13.45 km? (0.5%) ™
KRBT 2001 4E 11 387.08 km? (14.1%), FEEFLEWIX . H /RIS, KTUEWL,
B84 10 T 16 J7 34 & K™ EA L, 31X —y RN & O ZK i B = 1t B0
TRIAESMER, U 10 FERIMNAAMNT N IDIE 7972 771 31 982 N IR, BEE+ L
Wekh X FERE AR AN RS TR A B RF e R, BRI K LL @™ F 2R3, M 20
2l 50 AT 1.7 3 m#) 80 AR 5.5, # 90 AL BAMAL 8.3, UK JE H fi

%3 RYEMN 1987 EXRFT LEENB T A AARSEMNENLEHER (kmd)

Tab. 3 The area of distribution of groundwater mineralization at various levels and landscape types in 1987

WAL (@) <15 1520 2025 2530 3035 3540 4045 >45 &

BrH 280.78 29.70 82.54 14533 93.74 55.04  41.19 3.37 731.68
it 11466  42.85 54.10 53.64 36.08 21.93 24.25 5.76 353.28
B 361.28 61.37 26.22 95.39 61.57 78.28 68.40 3.16 755.66
S R 40.66 4.82 11.82 21.57 14.70 10.79 9.52 0.87 114.75
i 175.20 9211 155.47 78.50 30.75 4547 4.62 0.17 582.27
AR 10.87 2237 4459 60.41 24.93 36.68 7.50 0.13 207.48
ait 98346 253.22 37473 454.85 261.77 24818 15548 13.45 2745.12

R4 REEMN 2001 ERETHEENHTASHSEMNEWEENELERE (kmd)

Tab. 4 Relationship of the distribution of groundwater mineralization at various levels and landscape types in 2001

LB (glL) <15 1.5-2.0 2025 2530 3035 3540 4.0-45 >4.5 At

pisii 199.26 357.75 102.98 4355  117.93  102.07 62.97 110.42 1096.93
FRHL 12.80 18.21 22.56 16.29 93.46 20.65 13.60 41.83 239.40
IR 18.59 23.88 22.64 3.77 18.81 34.32 28.70 130.33 281.02
Ji I 10.529 39.42 7.05 412 13.23 12.92 10.93 2211 120.29
Vit 171.23 274.23 141.86 72.67 94.82 37.34 53.22 41.37 886.75
SR 3.25 6.77 10.86 23.55 8.22 14.49 12.58 41.02 120.73

ait 415.64 720.26 307.94 163.96 346.46  221.79 181.99 387.08 2745.12
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Fig. 5 Landscape changes in Minqin oasis in 1987 and 2000
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63.1%. AL 1 BN SEP KB EALL , AFAERM KRR, PR L B &k
Br el 1987 4E2 2001 SE8 0 T 3.1 J5 hm?, {15 F /KPR EFF 4 EFF, M 70 SEAR LA
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K 6.51x 108 m*s  H 2 0 1 b 7K TR R BE 3 SOk bR 7K S (5% ) H B I 2, Al
IR SRR, FEU R KT SRS .

25 WTKTHEMRNEZTREE LM ATHHXR

L SR oW R (K] 5) SR KA E A (B 4) S niss, o ae
1987 4FEH1 2001 SEAN [ AL BE AL R /K AE S SO R Rt i 0 A (R 3, K 4). 1T
LA, A THUR KB40 1.5 g/L LUF BRI kb T 81.52 km?, &M R /K ()i
TERA A I AW BT Es 3 1A T /KA LE 1.5~2.0 g/L (1 #F i AR
BT 328.05 km?, ) = R pH T 00 KRT SR Ly XK TR IR R i RTObR Hb 5 40 K BE (B
5, 15 4F )36 BE T AR A SR PR T AR ) 13.27%), 3900 1 3R KB 4k BE A A B b T
Bl HUR KB40 3.0 /L LA BT AR AN 193.34 km? (CZRUIEN IR 7.03%) 34 0 )
T 393.39 km? (14.32%), H:H > 4.5 g/L () 1987 44U AT 3.37 km?, T 2001 4E N5 5] T
110.42 km?, WFUERM, MM FKRTIE ST 3.0 gL /N2 aEY B K a2 % 5
ECRSEW, AR N 10% 00 B0, ST REEhEEN, RRREIIX, MR K 4k B
J BT B ROAFAE, I L B TR AR S E Y, LB sk, shah, M
TR ALIE 3.0 g/L LR IR T BN 1987 4E 1 9.66% [% £ 2001 4F ) 2.54%, 1 M\
19.83%k /> 2 2.51%, IXBEAH 10 BE T BB A, AT AR s sl /D B PR %

M ENZE MBI 15 SE ARk A, AN T 3.1 J7 hm?, 2001 4E#)f i FL A7
21.1%K B EHL, 8.1%K BARHL, 1M R B LAk Ak . b (R TR A e A 1AL B
HUTT R 7.4% 0 BEHLE SR8 I S 80T IRV SR MK SR 0 B B, PR bR koK
(AN TR ik /D R D R ZK TSR B (1) H a3 K, BB 8T Hb R /KA IR RS N BRI AL 1)
AWK . e R REBE SE AR 7500 mYhm? THEL, K 3 ORI 4 )AL RN AF
FE D E R B A IR R R S 0 BOE, 1987 4E0 1.22x107 t, 2001 4F Wik 5] 20.72 %
107 t, AN ISE ST IR T 23 3 B 40 501 o4 16.67 t/hm? A1 18.89 t/hm2. HHIL AT LLE H, HFHL
BN S EC T MR KR B R, 1 H R K 7 SR e A B R BT Bl I
R KA AL BE B Y AEAR KR R BB A= 77, I T i T B B o A A BR 455
AP IE B SRR, T R T R SR R
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(2) HKM B, Pl K WK RERE A, o8 > s I D] R e A g AN JE R
WK B, oM R R KT R, W B AT AT Se B S I A K. R B OAT
IK SRR UE Ry - MBI/ SEAT A S AR AR S H AR K (BT K oA BEAE 6100 7
m®) KRS /K, 2001 424 0.208 JG /m®, 2003 4F 4 0.151 7G; iR K ) SOScEOK S 4 73
2% 0.01 70 /m*, N B H B DL BRI P AE NN, KA Y 0.10 76 /mP. Ik, FHZK
A AN A7 80T Bl R ZAGER SR AN B A b 2 7K PR B VR 28 PR
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DASIZEL S B (bR K BEIR I T 29 . R
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The Variability of Groundwater Mineralization in Minqin Oasis

LI Xiaoyu', SONG Dongmei?, XIAO Duning"*

(1. Cold and Arid Regions Environmental and Engineering Research Institute, CAS, Lanzhou 730000, China;
2. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
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Abstract: Based on spatial analysis function of GIS, spatial heterogeneity of groundwater
mineralization and its relationship with land use dynamics in Minqin oasis of Shiyang river
watershed were studied using semivariogram and ordinary Kriging of geostatistics in this
paper. Spherical model was fit for both data sets in 1987 and 2001, and the results of an
F-test showed that the difference was significant. The spatial heterogeneity of groundwater
mineralization caused by random factors was very small, and that caused by automatic factors
accounted for 99.9% . Results of mapping of groundwater mineralization by Kriging and
comparison with landscape maps in the same period show that: the area with groundwater
mineralization lower than 3.0 g/L decreased from 75.26% in 1987 to 58.54% in 2001, and the
area with groundwater mineralization greater than 4.5g/L is distributed in Huqu, northern part
of Mingqin oasis. Also, area of farmland with groundwater mineralization greater than 3.0 g/L
increased from 7.03% in 1987 to 14.32% in 2001.
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