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Layout sampling for cultivated land monitoring based on
restricted types and spatial heterogeneity

MA Yan,CHEN Ying, LU Zheng
( College of Resources and Environment , Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: The quantity and quality of cultivated land plays an important role in ensuring food security and maintain-
ing social stability, monitoring the existing cultivated land quality change has a strategic significance for cultivated land
resource security. The samples establishment method of cultivated land monitoring in a county scale was explored with a
example of Wushan County. Choosing four main factors affecting the quality of cultivated land and limit coefficients were
calculated, cultivated land was divided into 6 limit types according to the high-low scale of limit coefficients; semi-vari-
ogram function was used to analyze the variability of national natural grade index and 44 monitoring samples were found
based on farmland limit types division. Kriging method validation showed that the samples laid accurate and reliable to
meet the monitoring requirements. This method greatly improved the representativeness and accuracy of the samples, and

provides a reference for farmland quality monitoring management and implementation.

Keywords: land use; monitoring sites; semivariogram function; cultivated land type; optimal layout
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Table 1  Improvement potential index table and limit coefficients for natural level
P B4 WY AR LR M RIE SR THAPLEE &
Figure spol The terrain slope Effective thickness of soil layer Irrigation assurance Soil organic matter content
number g r FoooX R r FoooX R r FooX R r FoooX

21 496.31 297.79 198.52 0.40 496 496 0 0.00 330.88 165.44 165.44 0.50 147.06 88.24 58.82 0.40
22 496.31 496.31 0.00 0.00 496 496 0 0.00 330.88 165.44 165.44 0.50 147.06 88.24 58.82 0.40
23 496.31 397.05 99.26 0.20 496 496 0 0.00 330.88 165.44 165.44 0.50 147.06 102.94 44.12 0.30
24 496.31 397.05 99.26 0.20 496 496 0 0.00 330.88 165.44 165.44 0.50 147.06 88.24 58.82 0.40
25 496.31 397.05 99.26 0.20 496 347 149 0.30 330.88 165.44 165.44 0.50 147.06 88.24 58.82 0.40
27 496.31 297.79 198.52 0.40 496 496 0 0.00 330.88 165.44 165.44 0.50 147.06 88.24 58.82 0.40
28 496.31 297.79 198.52 0.40 496 347 149 0.30 330.88 165.44 165.44 0.50 147.06 88.24 58.82 0.40
29 496.31 297.79 198.52 0.40 496 446 50 0.10 330.88 165.44 165.44 0.50 147.06 88.24 58.82 0.40
30 496.31 297.79 198.52 0.40 496 496 0 0.00 330.88 165.44 165.44 0.50 147.06 88.24 58.82 0.40
31 496.31 397.05 99.26 0.20 496 496 0 0.00 330.88 165.44 165.44 0.50 147.06 88.24 58.82 0.40
32 496.31 148.89 347.42 0.70 496 496 0 0.00 330.88 165.44 165.44 0.50 147.06 88.24 58.82 0.40
33 496.31 446.68 49.63 0.10 496 496 0 0.00 330.88 165.44 165.44 0.50 147.06 88.24 58.82 0.40

T R Dot A SRS SO BB IR R ST s r D SEBRTTRRAE s £ O A AR SRR AR 1820 X D S8 R AR 4

Note: R represents the theoretical maximum contribution value of the index level; r represents the actual contribution value; F on behalf of the improvement

potential index for natural leve; X represents the grades limit coefficient.
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Table 2 Type of combinations of “the limit coefficients of national natural grade”

S " Sl 2 4 I T RIE = JT e Ak
mAKw  wpsESIRERE  tRmsnmmsy  JHRIEE LT FEBE
Combination Limit coefficient Limit coefficient of Li‘ + cooff n ¢ of Limit /f‘f' et Figure spot

type of Terrain slope soil layer thickness In'ig;]ilonc?ria:;lxir;e Orate ofH::ga(;l(;i ;T;;tr number
g > rate ] >

1 0.70 0.60 0.50 0.40 50
It 0.70 0.40 0.50 0.40 2902
I} 0.70 0.40 0.40 0.40 165
v 0.40 0.60 0.50 0.40 80
Vv 0.40 0.40 0.50 0.40 6298
Vi 0.40 0.4 0.40 0.40 2499
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Table 3 Descriptive statistical analysis of the samples

S A Z g
i Bl B sy o btk 2z fhif e LR
. . .. . Standard . Coefficient
Region Maximum Minimum Mean Median L. Skewness Kurtosis L.
deviation of variation
it H.
sl £ 1480 840 1006.18 976 95.03 2.295 5.64 0.09

Wushan County
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Fig.1 The fitting graph of semi-variogram function
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Table 4 Semi-variogram fitting parameters

HiL X Hed A ( Cy) E—EIL:TTE(C()*' C) AFE(a)/km
. . Co/(Co+ C)
Region Nugget Sill Range
1l Wushan County 1690.17 8793.11 0.1922 15.45

[FE T Co/(Co+ C) /N T 25% , W]
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Fig.2 The spatial variability of national natural grade
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Fig.3 Locationg for monitoring samples of the cultivated limit type
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Table 5 The limit type coveraged by the cultivated

land quality monitoring samples

gl
45 WA/ % e g4 LB %
. T/ hm? o Monitoring
Combination Area Monitoring
Area . samples
type percentage points
percentage
1 103 0.14 1 2
Il 8155 11.01 8 18
I} 1093 1.48 2 5
v 307 0.41 1 2
vV 51252 69.21 25 57
VI 13142 17.75 7 16
2.4 HRWKE
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Table 6 The prediction error statistics

WL

Research area

M RMS ASE MS RMSS

WIIES
Wushan County
T MOAPHJER 22 5 RMS D 3475 iRBTIN R 22 5 ASE D4~ 33 b i iR
22 5 MS HRRIET- A ; RMSS Shm il R R B R 2%

Note: M represents mean; RMS represents root — mean — square; ASE

2.02 319.33 325.5 0.006 0.98

represents average standard error; MS represents mean standardized; RMSS

represents root — mean — square standardized.
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