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Spatial Variability and Influencing Factors of Soil Nutrients in Shengli Mining Area

ZHAO Yibo'?, LEI Shaogang"?", LIU Ying'?

(1 Institute of Land and Resources, China University of Mining and Technology, Xuzhou, Jiangsu 221116, China; 2 Engineering
Research Center of Mine Ecological Construction, Xuzhou, Jiangsu 221116, China)

Abstract: It is of great significance for the land reclamation and ecological protection of mining areas to study the spatial
variability characteristics of soil nutrients in the mining areas. In this paper, based on the geostatistics and GIS techniques, the
spatial variability of soil nutrients and the effects of topographic factors and land use types on the spatial distribution of soil
nutrients were studied in the Shengli mining area. The results showed that the average values of pH, soil organic matter, available
nitrogen, available phosphorus and available potassium were 8.07, 21.59 g/kg, 82.91 mg/kg, 8.21 mg/kg and 257.34 mg/kg,
respectively. pH showed a weak variation while other soil indexes showed the moderate variation. All soil indexes had a certain
trend effect, the spherical model was optimal for pH, the linear platform model was optimal for organic matter and available
potassium, and the exponential model was optimal for available nitrogen and phosphorus. There were moderate spatial
autocorrelation of pH, organic matter and available nitrogen; but the spatial autocorrelation of available phosphorus and
potassium were weak. pH decreased gradually from the middle to the four sides, organic matter and available nitrogen were
higher in the west region with high elevation, but lower in the central and eastern regions under strong disturbance of human
beings, whereas available phosphorus and potassium were irregularly distributed. Slope, aspect, elevation, and topographic
wetness index were the main topographic factors contributing to the pattern differences of soil nutrients. From the point of view
of land use, mining disturbance is the important reason for low nutrient content, the nutrient content of mining land is
significantly lower than that of farmland and grassland.

Key words: Soil nutrients; Geostatistics; Shengli mining area; Spatial variability; Influential factors

ORAETH . FFHE AV H R 2016YFC0501107) 1 [E Z A7 3L afi i T 4F £ 5 (2014F Y 110800) %5 B

* JHIRAEH (Isgang@126.com)

EHRIA: B XH(1993—), B, Wbk oA, WHaFsd, FENFEEYS GIS £+ A B 548 maE P iy .
E-mail: ybzhao1993@163.com

http://soils.issas.ac.cn



2

RS SR - A IX - 3E5R 00 2s [AAR SRR S R MR D 3R 357

RGBS A AL 2 2 R R AR AL K ) ST A 1Y)
[, P PRBE L A TR PR . R RR T 2
FIBRR E R L AR )18 i A 5 5%
HE A 3 04 3 BURE 5t B0 b R AR O R AR S R
fir. REZXEGZ0T TR PTRBX, &8
IIERESS, KWK E, FAENRY G R+
HERE H AR EL o AR TR E W X AE A,
RhEETT e T i B TAE, T8 B4 s,
SEAMAR T R M RIR SR, B RE R
PRNG ELRE R 2 AR AR 7, 1R ) R X
A AR BT A A

HHEFR R LE AT HHEAE S KT 1) EAE AR
IR P E R K RN &R eI Al A
fead B rh A . 1B . R AR 2 R 4,
PRI I - 1857 43 e B0 HE 2 k1) 28 i) A S . HHETR AT
25 [B] A3 AT RS SRy I e Rk A LR R B, ARk, M
GiiteEshit GIS HARAEMSE 7525 ) 5 ik o
J"3Z I8 H . Foroughifar 25 EVH| FISICH ST Rl G 2%
J7 Y T BB Dasht-e-Tabriz 4% FH A~ [a] 45804 5 19
23 IS s i 3 AR R R X &, Xt
FE X I P A K 3530 KO | 23 [ AR S E T T
Mo BRT, HHE3R5028 A ST 2 R 7ERE L . AR
A IRO® WX X A D . B AR
P B K A I, K A TFR BB T X E 25 3R
B, B0 3R 2 A S R A S R A
oA = BE T SRR IR . PRI, A SCRARER B X R
FEX4, RS GIS £, 2047 4% pH
AHLFE(SOM) . HAA (AN) . A R (AP)FIHE R AR
(AK)SF FZFRFEARIY B ik L 28 ()48 SRR,
IR PSR I 20 (CCA HERR ) M B IR 5 2243 #r
J5 AR MO IE DR 7 A - R 2 R X - 182 8] 43 A
& R B S , LA A Xt b A L B3t Rt B ARl
AR

1 #REFE

1.1 HREXEFR

WG DX AL T ST H TR DX MRS iy B ) s
iR X, AR R — S8 R, g, 7Y
= MERIAR TS K D S 2 R,
AR FR 43°54'15" ~ 44°13'52" N, 115°24'26" ~ 116°26'
30" E, ifFik 960 ~ 1270 m. HbAb & B oG XUy
W, 8 PR T BRI, T SR AR
-21.64 C, & 19.0°C, A FHFEKE: 294.74 mm,
WX T A A R Y | R HY | =ik

HeRHOIE | i G HAE 4 PSR ST n . JEA5 1
) S A RN ) R X A M I, 2
bR, 2 WA B T S AR YD, By Tl A2 =
A AR A S MR R, 32 B4 v [ 5 (Stipa
krylovii) . HEFaF ¥ (Cleistogenes squarrosa). A2
(Allium bidentatum) . £ (Leymus chinensis), #HE#
¥ (Carex korshinskyi). VK% (Agropyron mongolicum)
o FE LA HRBE R EE KR, HE 3. B
Mo FEHD AR AT . PRI R M R X R Y
— &, &K 175 km, WA FHFEC RN ZT
PEWIE . BRI B ETIE A KA, HAR ) —
RO,
12 HERESHE

ARWFFET 2017 4 8 H #EAT HIEFEM I REE , R
FH AR R X R S TR AT B, PIRS R/ A 1 km <
1 km, 7ESEBRRAER R, AR A X A A
A G T EIRIRR AN, TE AR N R AT SR L B
i J2 Bt DX Sl P I 1) 57 B RAE , XA T R Y B X
IEERRE, AR ST 152 4, BARSniE 1 R,
RAEREE N 0 ~ 20 cm, B R PG 883 3 m
TWHENAT 4 D FROES I, 29 1.0 kg REERTHAT
GPS &7 , fE3A T AERY A 348 FAMGFRICIT X 83
G180 O L A SRR = o N i R A N 11 LA AN 25 < 9
T EHANA, BlERade, MYRER . WitE5Y)E,
St . oF 120 B, R, AR, i
pH & AR AL 5E | A BT HH B IR S
EIE , HACACR U ok E , AR
FHERHTIL OEIE , HAH ] QIR AR — K IR

N PO

It —— N
¢ N
. . =
J

-

B P
L ERY] 0 5 10 km
[ IR

El1 #HIRESH#ER2HE

Fig. 1 Study area and sampling sites
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Fig. 2 Trend effects of soil nutrient factors
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Table 2 Semivariance models and parameters of soil nutrient factors

T e LAY He4:1H Co HEME CHC HREBUY C/(Ce+C)  FRZERSS PERB R AFE(km)
pH BR T AR Y 0.018 0.035 0.501 1.061x10"* 0.747 10.43
A BT ARG RIAY 0.034 0.055 0.614 3.403x10™ 0.342 17.24
HAA HR B 0.034 0.067 0.512 2.435%10™ 0.592 2.10
H RO HR B 0.172 0.200 0.857 1.295x107 0.483 1.35
AT ey 0.052 0.065 0.801 1.291x10"* 0.629 16.98
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Fig. 3 Spatial distribution of soil nutrient factors
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Table 3  Classification statistics of interpolation of soil nutrient factors
HH ZERINGY AR EEp e AL
T A (km?) Lo £l (%) A (km?) Lo A5l (%) T A5 (km?) Lo A5l (%) A (km?) L 151 (%)
WFEE 0.02 0.01 1.64 0.20 38.09 475 594.03 74.06
Eci-1 4.74 0.58 21.12 2.63 68.84 8.58 187.53 23.38
rp g 417.69 52.07 151.63 18.90 121.86 15.19 20.10 251
= 374.66 46.71 525.84 65.56 447.00 55.73 0.44 0.05
Rz 4.86 0.61 99.90 12.46 106.38 13.26 0 0
W die = 0.13 0.02 1.97 0.25 19.93 2.49 0 0
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Table 4 Correlation coefficients and cumulative percentage
variances of topographic factors and CCA axis

% 7 H—wh B TH =AU
85358 0.593 0.505 0.062 0.620
Y1) —0.043 -0.436  0.418  0.497
(=Y 0.888  —0.049 0310  —0.240

Hi P 4R A 0334 -0.253 0738  —0.057
AR BE 0.699  —0.177 0292  0.481

TEMBERITESL 657 93.8 98.6 100.0

<

SLO

omAN

e
AK ELE
RA
Wi

0.6

-1.0 1.0
4 TEFSATFEHFEETFE CCAHRF
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Fig. 5 Relationship between topographic factors and soil nutrient factors
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Table 5 Verification of significant differences between average nutrient contents under different land use types
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