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Spatial Variability of Soil Nutrients Based on GIS and Geostatistics
—A Case Study of 6 Townships in Lingyuan City, Liaoning Province

JIA Shw hai', ZHANG Qi', MENG Weijun', BAFJing', WANG Hui’, WA NG Hui qgiang
(1. Shenyang A gricultural University, Shenyang, Liaoning 110161, China;
2. Lingyuan Soil and Fertilizer Station, Lingyuan, Liaoning 122500, China;
3. Tieling Bureau of Land Resource Survey and Planning, Tieling, Liaoning 112000, China)

Abstract: T his paper introduces a case study of 6 townships in Lingyuan City, Liaoning Province. 1 042 sur
face soil samples were collected with the aid of GPS positioning. T raditional statistics combined with geosta
tistics was applied to analyze the spatial variation of soil nutrients. Results showed that the variation coeffi
cients of four kinds of soil nutrients ranged from 29.45% to 67.25 % . Soil nutrients, in terms of the spatial
heterogeneity, was in the descendant order of AP, AN, OM, and AK. AN, AK, and OM had moderate spa-
tial dependence. However, the Co/( Co+ C) for AP was 100%, so the relevance of space was weak. Soil nu-
trients, in terms of the fractal dimension, was in the descendant order of AP, AN, AK, and OM. Analysis
by Kriging method indicated that spatial pattern of soil nutrients in the study area was mainly affected by lan-
duse type.

Keywords: GIS; soil nutrient; spatial variation; Lingyuan City
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, s 0.05 mol/L NaHCOs s
) s 1 mol/ L NH4OAC —
1.2.2 HKELHE

2

N (S»)
1 RPRLS T - o
1.1 5.0, ,
, , , ARCGISO9.2
3 , 1183 Krlglng
50 —11938, 40°36 —41°26 2 LER SN
, 8.0 C
: 550 mm, 150 d 2.1
; 1 , 0.97~
, 25.12 g/ kg,
1.2 4~ 224, 1~ 56,22~ 330 mg/ kg
1.2.1 XERE 557 93 200 ’ > > >
hm?, 2007 10 , ’
, 18.02 hm?, ; 4
1042 , 0— :33.98 %, 67.25 % ,29.45 %, 30. 20 %,
20 cm ,
, 29.45% ~ 67.25% ,
, 67.25%,
K2Cr207 ( ),
1
1%
12.499 3. 775 0. 97 25. 12 30. 20 0.229 0. 662 N
93.206 31. 668 4. 00 224. 00 33. 98 0.705 1. 555 N
15.733 10. 580 1. 00 56. 50 67. 25 1.363 1. 908 LN
143.835 42. 365 22. 00 330. 00 29. 45 0.684 1. 810 N
2.2 (Co+ C) 25%, ;
1 ) 25% ~ 75% s
) s , , ; 75%,
[ 6] 2
) , Co/(Co+ () 49. 7% ~ 49. 90%
’ ” CO/ (CO"I‘ C) 100% 5
2. 3 s k4
Co ( mean error) (mean standar dized

, Co+ C , C Co/ error) ( root-mean-square
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standardized error) 3

RM SSE 1, ME MSE 0

1
2
o c Cos ¢ C/(Co+ ) /m R? ME  MSE RMSSE
11.45 11.46 22.91 49. 70% 635. 00 0.660 0.007 0.003 1.001
910.00 911.00 1821.00 49.80% 1999. 00 0.022 0.058 0.003 1.035
110.89 0.00 110.89 100. 00% 296. 60 0.001 0.610 0.025 0.730
1 499.00 1 500.00 2999.00 49. 90% 839. 00 0.389 0.045 0.004 1.134
2.4 3
D D R
7 3 . 4 D 1.932 0.837
> > > , 1.968 0.198
, 1. 998, 1.998 0.000
’ D ’ 1.935 0.658
1.932, ; 2.5.2 FHFHEAL LAR LA & 4
: R’ , 5~ 10 g/kg
0.837 0. 658, , , 29.35 %,
R’ 0. 198  0.00, 90~ 120 mg/ kg ,
45.79 %
2.5 14.31 %,
2.5.1 BEKLSERE S H 2 ; 50 mg/kg,
0.34% 0.16 %,
> , 30 mg/ kg, , 20 mg/
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4
/hm? /% / hm? /% /hm? /% /hm> /% / hm? /%
> 20 811.00  4.32 460.86  2.45 155.97  0.83 7.75 0.4 1.90  0.01
15~ 20 3906.29 20. 81 1411.19 7.52 401. 21 2. 14 18.33 0. 10 — —
10~ 15 1861.71  9.92 678.19 3.6l 275.25  1.47 30.13  0.16 — —
5~ 10 5510.83 29.35 1 332.86 7.10 976. 97 5.20 157. 68 0. 84 23.04 0.12
<5 536.51 2. 86 87.81 0.47 87.23 0.46 41.70 0.22 — —
> 150 43.44  0.23 13.66  0.07 — — — — — —
120~ 150 1 088. 55 5. 80 808.89 4.31 688. 35 3.67 4.24 0. 02 16. 64 0.09
90~ 120 8 596.15 45.79 2686.68 14.31 919. 63 4.90 132.30 0. 70 8. 30 0.04
60~ 90 2322.43 1237  434.28 2.3l 282.38  1.50 84.89  0.45 — —
30~ 60 575. 77 3.07 27.27 0.15 6. 27 0.03 34.17 0. 18 — —
200~ 250 2 330.23 12.41 717.00 3.82 96. 59 0.51 23.17 0. 12 — —
150~ 200 7361.92 39.21 2168.28 11.55 1028.99  5.48 162.13  0.86 23.55  0.13
100~ 150 2 221.40 11.83 664.95 3.54 513. 68 2.74 70.30 0. 37 1.29 0.02
50~ 100 648.09  3.45 390.16  2.08 26.15  1.20 — — — —
< 50 64.69 0.34 30.39 0.16 31.23 0.17 — — — —
1O s ;@ s g/ kg,
m g/ kg
AHHUR AR
3 HE/(g- k') FFH 3 AR (mg - ke')
210 §8(~)60
7 10~15 60~90
£ = 5tk

3%

<10
10~20
™ 20~30
m 30~40
- >40

&8 /(mg - kg)

A

E&’ /(mg - kg)

= 150~200
= 200~250
m>150
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2.5.3 ABBEFRELWEE M 49. 70% ~ 49.90% ,
, D > > > s
B D) 9 . CO/ (C0+
5 , , , )
, Kriging (3) Kriging
2 6 2
5 ) ,
/(mg* kg 1) /(%) 1%
> 40 <2 25 68.7 n [ ]
30~ 40 5 58 5.6 [J1. ,2005, 24(4):307-31 L.
20~ 30 8~ 15 70.1 "
10~ 20 15~ 25 67.8
< 10 > 25 65.3 )
[J]. ,2006, 37(2):214-219.
[3]
: [JI.
3 4 ,2007, 21( 11): 123-130.
[4] . . , .
6 \ [J]. ,2006, 37(3): 417-421.
[3] s
[J1. , 2007, 33( 1) :
(1) 89-95.
29.45% ~ 61.25%,  L° o
: [J]. , 2002,
> > >
5 ! o/ 24(3):207-210.
(2 , 0 [7] , (. , 1992, 7
( Cot+ C) 25%, (2): 68-70.



