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Interpolation Method of Arable Land Quality Grading
Based on Barrier Factors
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(1. College of Land Science and Technology, China Agricultural University, Beijing 100083, China
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Abstract; The survey and evaluation of cultivated land quality is an important basis for the protection of
the “three in one” of the quantity, quality and ecology of cultivated land, and also an important
cornerstone for ensuring national food security and maintaining sustainable agricultural development. In
the mountainous and hilly areas, the estimation of the attribute values of the grading factors in the survey
and evaluation of cultivated land quality grades is affected by the barriers of large and medium-sized
mountain bodies, resulting in the misalignment of the attribute assignment results of the grading elements.
Taking the Ping’an District of Qinghai Province as the research area, the method of estimating the
attribute value of the grading factor based on the barrier factor was studied. The cross-validation was
performed with the inverse distance weight interpolation and the spline function interpolation method. The
results showed that different interpolation methods were basically consistent with the simulation of the
spatial distribution trend of three grading factors. Because of the difference between the characteristics of
the original data and the interpolation principle, the interpolation method based on the barrier factors was
inconsistent to different soil properties, and the most suitable interpolation method for soil organic matter
and effective soil thickness was the spline function interpolation based on the barrier factor. In the soil pH
value interpolation, the inverse distance weight interpolation accuracy based on the barrier factor was the
highest ; the interpolation accuracy of soil organic matter and effective soil thickness in the study area was
higher than the average absolute error, the average relative error, the root mean square error, and the
relative root mean square error of the spline function interpolation without considering the blocking factor,
respectively, by 11.23% , 10.98% , 7.54% , 9.20% , and 15.08% , 11.74% , 17.41% , 9.40%.

Interpolation of organic matter and effective soil layer was performed by interpolation of spline function
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based on barrier factors. The determination coefficients between the measured and predicted values were

0.927 and 0. 901, respectively.

Key words: cultivated land quality; grading factors; spatial interpolation; mountainous hilly area;

barrier factors
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Fig. 1 Elevation map of Ping’an District
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Tab.5 Interpolation accuracy of effective soil

thickness values
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FHXT IR 2E 357 MR AR 25 FORA X 350 7 Wi iR 22 40 i) 4 1
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PRI 2R 19 Sz I 8 A A (B 75 3] - 48 pH B m(E 3R
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Tab.6 Comparison of interpolation results and annual update data

HHUREREL/ (g kg™") A LIZEE/em pH {E
T H ST R R AR RE R FET IR Y AERE R FET PR R AERETE T

FEZ% PR AL T FEARPRAL ity S B AN TR W4
{E 11.84 ~35.61 19 ~40 43.74 ~149. 15 30 ~ 150 7.98 ~8.37 7.80 ~8. 40
¥IfE 19. 63 26.45 73.59 76.25 8.26 8.28
MAE 1.0755 8.5000 6.6762 13. 875 0.062 7 0.2265
RMSE 1.4832 12.136 7 8.5826 23.309 3 0.085 1 0.2762
MRE 0.061 6 0.500 6 0.1053 0.2231 0.007 6 0.0275
RMSEr 0.090 8 0.790 7 0.1533 0.4023 0.0103 0.0335
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HAE W b B X, BF 3 22 0 A T Ll 4 e 45
TIPS 4 pH (BRI A% LR R A 92 BR o)
ATRFIEAAL 2332 ) Hu 2 35 A0 520, 2 52 31 Ho A
FHRIN R S AN ARE . e LS A By
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