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Study on the spatial vriability of hydraulic conductivity of
underground reservoir in Fuping section of Shichuan River

WANG lJiling"?, ZHOU Weibo'?, SUN Lili"?, WANG Yimeng"’
(1. School of Water and Environment, Chang an University, Xi’an, Shaanxi 710054, China; 2. Key Laboratory
of Subsurface Hydrology and Ecological Effect in Arid Region of the Ministry of Education(Chang’an University),
Xi’an, Shaanxi 710054, China)

Abstract: The study on the spatial variability of hydraulic conductivity is the basis for artificial recharge of
groundwater reservoir. In order to study the spatial variability of the hydraulic conductivity of underground
reservoirs in Fuping section of Shichuan River, Box-Cox transform and Johnson transform were introduced to
preprocess the field double-loop percolation test and exploration hole data. Traditional statistical methods and
geostatistical methods were applied to analyze the hydraulic conductivity of the reservoir area with the variation
function as a tool. The results show that the hydraulic conductivity of the reservoir area varies from 0.02 m/d to
6.44 m/d and obeys both logarithmic normal distribution and Box-Cox transformation normal distribution, the

spatial correlation of the hydraulic conductivity is medium, and the best fitting model is Gaussian model. The
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Kriging interpolation results based on the optimal model show that the hydraulic conductivity as a whole is larger
in the northwest and smaller in the southeast. The hydraulic conductivity is the largest near Meijiaping Township
and Nanshe Township, ranging from 2.84 m/d to 6.44 m/d, with small spatial variation scale. It varies significantly
near Mizi Township and Zhuangli Township, with large spatial variation scale. It is the smallest in the south of
Dongshangguan Township, all less than 0.2 m/d, with small variation scale. The spatial variation is influenced by
the combination of topography, geomorphology, distribution of stratigraphic lithology, hydro-meteorological
conditions, distribution of test sites and exploration sites, human activities and other factors. The location of
recharge should be chosen in Meijiaping town and other locations with large hydraulic conductivity, small spatial

variation scale and low influence by human disturbance. The research results can provide theoretical references for

the construction of underground reservoirs.
Keywords: hydraulic conductivity;

underground reservoir
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Fig. 1 Scope of the study area and the location distribution of
hydraulic conductivity points
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Table 1 Statistical results of rock thickness and hydraulic conductivity at each point

we HEEEm SHBERE(md) a5 CHERREEmM HHBERE/(mdY) 4y CHBREEm HHEERE/(md)
S-1 41.50 1.20 S-23 38.50 0.15 11 56.20 0.56
S-2 46.00 1.26 S-24 36.00 0.34 12 52.70 0.58
S-3 39.10 5.68 S-25 24.90 0.16 13 53.30 0.90
S-4 47.20 0.93 S-26 14.80 0.02 14 59.15 1.79
S-5 54.10 1.45 S-27 17.00 0.22 15 39.00 0.39
S-6 54.70 0.62 S-28 23.50 0.37 16 31.90 0.93
S-7 44.00 1.26 S-29 21.00 0.11 17 59.70 0.29
S-8 55.10 0.48 S-30 20.20 0.14 18 31.60 0.21
S-9 54.40 0.44 S-31 15.00 0.17 19 40.60 0.37
S-10 51.30 2.90 S-32 18.00 0.10 20 57.50 0.32
S-11 52.80 1.24 S-33 36.00 0.09 21 59.00 0.51
S-12 53.80 1.07 S-34 37.20 0.06 22 56.04 0.36
S-13 53.90 3.08 1 23.80 6.44 23 56.04 0.40
S-14 44.30 0.10 2 28.80 1.54 24 65.20 0.14
S-15 52.70 2.03 3 31.00 1.12 25 63.80 0.11
S-16 53.00 2.09 4 39.60 0.50 26 15.10 0.03
S-17 46.10 2.34 5 43.50 0.11 27 26.30 0.02
S-18 38.30 5.92 6 39.00 0.17 28 36.90 0.05
S-19 38.80 0.08 7 52.20 0.15 29 48.10 0.02
S-20 42.50 1.46 8 53.20 0.56 30 39.50 0.03
S-21 44.00 0.28 9 53.10 0.81 31 41.90 0.02
S-22 32.50 0.68 10 54.20 0.15
IEBBRE ST 51 Krp: ¢
Johnson 7 4 (1) — fIE AR e RESEL, &0;
Z=a+og(2=2 (3) VIREAL 020
“*g(g) ()M, (45 3 KA (£ 2)
<2 THREBRE
Table 2 Transformation function type
— A GIAREH
Z=a+6n(X-0), X>¢ XNz MJohnson S, 43 (EPHEU 5341 )
Z=a+ 6ln(§f8_fx ) [<X<(te XAl A Johnson Sy 43
Z:a+6sinh"(¥):a+éln{¥+ 1+(X_Z)2] X M Johnson S 7f

&

2.3 AR R R BRI AR A
75 S RUBUR: b 48 T 25 Y T RIS K SC b i S B A
IEﬂ”’rEE’H@ﬁ%?x& SR AR 25 (] b X 325 15 25 ]
SRR S — N IESL R, RIS, X
ﬂﬁ/x‘ﬁ Z(x) 1€ x; Ml x+h AL E 53 3R Z(x) 5 Z(x+h),
M Z(x) 14732 5 BRI BOA -

N(h)

WZ[Z(xi)—Z(x,.Jrh)]z (4)

5 5 R

y(h) =

. (k)

h—3 K /m;

N(hy—— s [B1EE 25k B R s 88

ﬂvT%%ﬁﬁi&%/\Riﬁﬂ’J”{E AR, AR IR 3 H
3 AR TR R AT A S R B G, e e UL G 2 R
E’Jﬁraﬁliﬁimﬁﬁm FH LSRG ot b sz A% o 11 AR
R . 3 RN (R Bl ik L3 3,

A5 [ 23 [ AH G RR Bt B2 €, fIEE S 1H CotC
() LA R, F (/N T 0.25, 22 B A8 5 19 25 ) A G
WO, 3 A AR S E A AN g e A T




- 38 - 7K SC L T

5534

x3 TREHIPILER

Table 3 Theoretical model of variation function
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