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Table 1 Fttingd il slinity vaidation function theoretic nodds and nodd sdection

St dement Theoretic nodd ME RMSE ASE MS RMSS
Q0%° + Sherica 0.002 6 0.958 4 0.9389 0.003 3 1.0200
Bxqponential 0.012 8 0.9817 0.942 9 0.0138 1.0390
Gausian 0.006 8 0.964 7 0.931 4 0.007 4 1.0350
HGCO3 SPhericd - 0.0020 0.159 9 0.160 0 -0.0127 0.968 3
Exponentia -0.0015 0.1630 0.164 1 - 0.009 4 0.966 3
+ Gausian -0.0007 0.162 6 0.162 4 - 0.0057 0.9917
a- Sherica 0.000 3 0.0779 0.0715 0.003 5 1.0890
Bxponertia 0.000 4 0.076 5 0.072 6 0.004 7 1.057 0
+ Gausian 0.000 2 0.079 4 0.070 9 0.001 5 1.1150
Sora Pherica 0.000 8 0.4341 0.430 7 0.001 4 1.0190
Exponentia -0.0020 0.436 6 0.4357 - 0.003 6 1.0140
+ Gausian 0.002 2 0.4290 0.428 4 0.003 6 1.0100
cat Soherica 0.000 4 0.448 6 0.443 3 0.003 0 1.0130
Bxqponential - 0.005 2 0.456 5 0.002 9 - 0.0078 1.0290
+ Gausdan 0.000 5 0.446 5 0.442 0 0.002 5 1.0130
Mg2+ + Soherica - 0.000 2 0.359 9 0.336 7 - 0.000 1 1.076 0
BExponentia - 0.0025 0.368 2 0.3385 - 0.004 7 1.1040
Gausdan - 0.000 4 0.3512 0.3241 - 0.002 5 1.084 0
K* + Sohericad - 0.005 6 1.0120 1.026 0 - 0.007 7 0.99% 1
Bxqponential -0.0030 1.0200 1.0610 - 0.0028 0.9859
Gausian -0.0020 10210 0.9735 - 0.006 4 1.0550
Na* Shericd 0.019 4 0.6137 0.577 4 0.026 5 1.0530
Exponentia 0.019 2 0.616 4 0.582 0 0.028 1 1.0480
+ Gausdan 0.020 4 0.608 5 0.567 4 0.026 8 1.0430
$herica - 0.0001 0.3887 0.3707 0.000 2 1.056 0
Totd st + Bxponentia 0.000 03 0.3916 0.376 3 0.001 8 1.0510
Gausian -0.0018 0.386 2 0.368 2 - 0.0054 1.054 0
SPhericd - 0.000 4 0.398 0 0.3759 0.000 1 1.0640
EC Exponentia -0.0030 0.404 8 0.380 0 - 0.004 3 1.0730
+ Gaussan -0.0013 0.3929 0.3740 - 0.0033 1.0540
pH + Pherica 0.000 01 0.014 3 0.014 3 -0.0027 1.000 0
Exponentia 0.000 3 0.014 1 0.014 2 0.013 9 0.9911
Gausdan 0.000 1 0.014 6 0.001 4 0.005 9 1.026 0

Note: + Derotes the nodes selected
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Interpolation Moddl Parameter ME RMSE
IDW Power va ue 1 - 0.000 4 0.398 1
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RBF 1327.1 -0.0010 0.405 1
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3
Table 3 Desriptive gdidicd andyds and K-Stes of il sinity dement in sudy area
HhauEL B A B{H | 8 BRE B Wr  ERFRE MW i B K-S {f a
Salt element Number Mean Middle Max Min Range Ccv Skewness  Kurtosis K-S value
(mgkg™') (mgkg™') (mgkg ') (mgkg™") (%)
Co3™ 64 1.72 1.50 6.60 0 6.60 75.24 0.9 2.39 0.95 0.33"
HCO; 64 18.63 17.08 44.53 3.97 40.57 38.75 1.09 1.97 0.94 0.34°
Cl- 64 42.45 21.80 353.8 13.12 340.7 138.5 3.68 14.87 2.50 0.00
80;° 64 79.96 31.82 1110 1.25 1109 207.3 4.71 25.42 2.67 0.00
Ca** o4 214.0 60.00 2574 19.20 2 555 207.6 3.67 14.57 2.76 0.00
Mg,:' 64 74.78 30.99 832.0 5.61 826.4 184.1 4.16 18.88 2.64 0.00
K’ 64 38.26 20.43 274.7 0.00 274.6 157.2 2 7.60 2.42 0.00
Na' 64 450.8 132.9 5404 2.55 5402 202.8 3.84 16.40 2.68 0.00
§5 8 o 64 923.9 368.5 8071 130.5 7941 165.2 3.2 10.66 2.56 0.00
T # EC [ 700.7 267.5 7 311 98.26 7213 165.0 378 17.38 2,51 0.00
pH 64 8.13 8.07 9.11 7.12 1.39 3.49 1.37 1.95 1.30 0.07°
L o* a <0.05 , Note: * Derotes corrdaion sgnificant a 0. 05 level (2-tailed) . Totd At
2.1.2 )
3 Q05" HOO;  pH
; 4) ( 3
(27 GS+7 4 1,
( 3 ( :
4) 3 K HOOs (%01 :
: ( 4 : :
( 4
Y 3y 006 0% © Yo o 0 O 021 o2 o202,
-E‘Q 0.04/% o 0° © 004 o o 2 0141 /O o o : )
E;ﬁ 002 co; o HCo, g7 cl 2 Sy}
& ool 0.00 0.004 0.00° :
B 4y 045 ) o 045 03t o o © 045 o
® ] e BB 0.0 © o 013 T g © 030 >
g=030] Fom—o %o o0l po—o—OF O3 01 o 5
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FHg 3 Vaiogamd il =t dements and their fitting results
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4
Table 4 Paramgtersd the variation functions theoretic modd sfor il st in the sudy regon
/ R? RSS F
St Model Nugoet gl Nugget/ Sl a Range Ftes
dement (%) (m) (m)
Q03" 0.029 2 0.036 1 80.89 662 662 0.212 0.000 02 2.918 "
Pherica
HCO3 0.002 7 0.049 1 80. 89 114 197 0.480 0.000 3 18.56 "
Gaussan
a- 0. 066 6 0.197 2 3R_.77 1521 2634 0. 366 0.000 3 9.500 "
Gausdan
So7y 0.1790 0.516 0 34.69 2117 3667 0. 889 0.000 6 233.7"
Gausian
ca?* 0.162 1 0.3252 49.85 1041 1803 0.724 0.011 6 68.30 "
Gaussan
Mg?* 0.081 2 0.301 4 26.94 1088 1088 0.789 0.0150 102.2°
FPherica
K* 0.1139 0.304 8 37.37 217 217 0.497 0.0325 20.33°
Pherica
Na™* 0.0140 0.346 0 4.046 3404 5 8% 0. 887 0.069 4 228.8"
Gaussan
0.126 0 0.562 0 22.42 2179 6 537 0.953 0.000 4 613.4 "
Totd st Bxponentiad
0.1310 0.3530 37.11 1542 2671 0.912 0.000 4 306.5 "
EC Gaussan
pH 0.067 2 0.091 67.81 1 166 1 166 0.222 0.000 3 3.214"
FPohericd
3a, 3a, a  ** R F a=01 D* R?
F a =0.01 Note: Active range of Gausdan nodd is 3a, active range of Exponential modd is 3a, and active range of herica modd

isa ** demotes dgnificance at & =0.1 levd , and * derotes sgnificance a o =0. 01 level
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SPATIAL HETEROGENEITY OF SOIL SALINITY IN GROUNDWATER H UCTUATING
REGION OF THELOWER REACHES OF THE HEIHE RIVER

Jia Yanhong  Zhao Chuanyar?’ Nan Zhongren®  Wan Yanxin®
(1 National Laboratory d Western Chind s Environmental Systems Cdllege d Resource and Ervironment Sciences, Larzhou University , Larzhou 730000, China)
(2 Cdd and Arid Regiors Environment and Enginezring Research Ingtitute, Chinese Academy d Sdences, Larzhou 730000, China)
(3 Unit 63621 o No. 27 Branch Bureau d Larzhou, Jiuquan Gansu 732750, China)

Abgract A groundweter-fluctuating regon is a regon where the groundwater varies sharply in weter table and radiation
range. With the aid of the geodatigics theory and GIS techrology , sudy was carried out of a groundwater-fl uctuating regon in
the lower reaches o the Hehe River. Based on the data collected from 64 sanpling stes, QrossVdidation method and geodati s
tics method were adopted to sdlect optimum interpolation method and fitted theoretic semivariogram nodels  Results show 1) goar
tid heterogeneity of il sdinity was very obvioudy in the groundwater-fl uctuating region of the lower reaches of the Heihe River.
That is, st content in the il increased gradudly dong the direction of the flowing water in the area. And the st content
should decrease gradually with the increas ng vertica digance fromthe trunk course of the river , which was controlled by ground-
water , but the decrease was replaced by regond variation. The regond variation was nore didinct in the radiation range of Eagt
River than Wes River' s, which rdated to the source of replenishment of two rivers and chemical properties of the weter ; and
2) the range of variation is a measure of atid heterogeneity. Based on the active variaion ranges of the sdt ements, 7 kmis
supposed to be the maximum sanrpling scde in the sudy.

This dudy is amed at providing theoretic bad sfor regond ecologica redoration , vegetation re-egablishment , and rationa
arrangement of sanpling dtesin rdated Sudes

Key words Sl inity; Said heterogeneity ; Goundweter-fluctuating regon; Geoddidics; AS; The lower reaches of
the Heihe River



