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Abstract: [ Objective ] The spatiotemporal variation and distribution of cultivated land quality at Minhou

County, Fujian Province over many years were analyzed in order to provide new ideas and new help for the

study of spatiotemporal pattern evolution of cultivated land quality in complex geomorphic areas in the southeast

hilly region. [ Methods| The spatiotemporal statistical scanning method was introduced into multi-time series

cultivated land quality monitoring, and combined with the traditional spatial analysis method to study the

continuous change trend and spatial distribution of county scale cultivated land quality. Furthermore, the

experimental results generated by the introduction of the spatiotemporal scanning model were compared with
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the results of a local autocorrelation model in the traditional spatial autocorrelation analysis method.
[Results ] @ The spatiotemporal scanning model was superior to the local autocorrelation model for mining
high-value clustering features. @ The change amplitude and spatial distribution breadth of cultivated land
quality grades at Minhou County from 2018 to 2019 were greater than in 2019—2020. @ From 2018 to 2020,
the overall cultivated land quality at Minhou County was stable from year by year. and showed an upward
trend. @ According to the variation of the spatial and temporal patterns of cultivated land quality at Minhou
County, cultivated land was divided into five areas: high quality improvement area, low quality improvement
area, primary key improvement area, secondary key improvement area, and moderate improvement area.
[ Conclusion] Replenishing nutrients, increasing water conservation, and balancing soil pH value are important
practices to implement to prevent and reverse the deterioration of cultivated land quality and to maintain high
quality and high yield of farmland. In addition, establishing cultivated land protection areas to prevent

non-agricultural uses of cultivated land is also conducive to stabilizing and improving cultivated land quality.

Keywords: cultivated land quality; space-time scan; Moran’s I ; farmland conservation; GIS
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Fig.1 Overall technical flow chart of cultirated land quality research at Minhou County, Fujian Province
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Table 3 Incremental spatial autocorrelation model index of

cultivated land quality grade difference in Minhou

County from 2018 to 2019
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Table 4 Incremental spatial autocorrelation model index of
cultivated land quality grade difference in Minhou
County from 2019 to 2020

SEMEE/m SRR IR 2 1551 pE
4 000.00 0.099 745 432.086 454  0.000 000
4 086.03 0.098 406 434.745 323 0.000 000
4172.07 0.096 968 436.710 605 0.000 000
4 258.10 0.095 668 439.016 887  0.000 000
4 344.13 0.094 404 441.314 000  0.000 000
4 430.17 0.093 145 443.435 915 0.000 000
4 516.20 0.091 934 445.618 769 0.000 000
4 602.23 0.090 799 447.937 335 0.000 000
4 688.26 0.089 498 449.219 671 0.000 000
4 774.30 0.088 211 450.382 537 0.000 000
4 860.33 0.086 976 451.587 860  0.000 000
4 946.36 0.085 757 452.698 033 0.000 000
5 032.40 0.084 501 453.413 822 0.000 000
5 118.43 0.083 174 453.528 390  0.000 000
5 204.46 0.081 868 453.544 199 0.000 000
5 290.50 0.080 562 453.354 629 0.000 000
5 376.53 0.079 228 452.789 297  0.000 000
5 462.56 0.077 937 452.245 556 0.000 000
5 548.59 0.076 592 451.166 816 0.000 000
5 634.63 0.075 304 450.176 618  0.000 000
550
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Fig.5
cultivated land quality grade difference in Minhou County
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Incremental spatial autocorrelation linear regression analysis of
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Fig.6 Cluster area under default limit of difference radius of
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cultivated land quality grade in Minhou County
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Fig.7 Cluster area under radius of incremental autocorrelation
analysis of difference of cultivated land quality grade in
Minhou County
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Fig.8 Spatial and temporal agglomeration characteristics of
cultivated land quality grade changes at Minhou County

from 2018 to 2020
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Table S Spatiotemporal scanning statistics of cultivated land quality evaluation in Minhou County

SR S P S o K oL SR & Y o Y S 1"

44.63 49 4.37 1.35 119.03 0.001 36.30

0 87.44 96 8.56 1.34 234.31 0.001 71.64

1 69.22 75 6.78 1.74 177.43 0.001 43.10

0 12.75 14 1.25 0.42 33.29 0.001 33.33

0 33.70 37 3.30 0.68 89.77 0.001 54.41

0 6.38 7 0.62 0.60 16.93 0.002 11.67

1 24.59 26 2.41 3.10 58.83 0.001 8.39

1 12.75 13 1.25 0.72 27.96 0.001 18.06

TR 227 355.23 163 34,77 3.39 155.09 0.001 48.08

(R {ED 39 70.13 38 6.87 2.59 42.42 0.001 14.67

0 7.29 8 0.71 0.68 19.35 0.001 11.76

0 229.53 252 22.47 1.42 625.12 0.001 177.46

65 165.77 117 16.23 3.12 173.27 0.001 37.50

" 0 40.99 45 4,01 0.63 109.27 0.001 71.43

o 0 10.02 11 0.98 0.30 26.62 0.001 36.67

S 204 669.47 531 65.53 2.94 938.81 0.001 180.61

ioo 15 43.72 33 1.28 1.83 51.60 0.001 18.03

S 0 10.02 11 0.98 0.59 26.62 0.001 18.64

363 331.51 1 32.49 3.43 29.75 0.001 105.83

341 310.56 0 30.44 3.42 32.15 0.001 99.71

518 471.77 0 46.23 3.43 49.05 0.001 151.02

180 163.93 0 16.07 3.42 16.90 0.001 52.63

440 400.73 0 39.27 3.43 41.59 0.001 128.28

211 192.17 0 18.83 3.12 19.83 0.001 67.63

T 193 175.77 0 17.23 2.89 18.13 0.001 66.78

(LD 363 330.60 0 32.40 3.42 34.24 0.001 106.14

195 177.60 0 17.40 3.43 18.32 0.001 56.85

1180 1074.68 0 105.32 3.43 113.64 0.001 344.02

462 420.76 0 41.24 3.43 43.69 0.001 134.69

338 307.83 0 30.17 3.43 31.87 0.001 98.54

160 145.72 0 14.28 2.69 15.02 0.001 59.48

747 680.33 0 66.67 3.43 71.15 0.001 217.78

TR 0 13.66 15 1.34 0.42 36.31 0.001 35.71

& G 0 51.01 56 4.99 1.36 136.13 0.001 41.18

§ 442 402.55 0 39.45 5.20 41.78 0.001 85.00

T 330 300.55 0 29.45 4,97 31.10 0.001 66.40
2 Tt

S R 696 633.88 0 62.12 5.20 66.21 0.001 133.85

415 377.96 0 37.04 5.20 39.20 0.001 79.81

150 136.61 0 13.39 5.05 14.08 0.041 29.70
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2.58), H 2018—2019 4F 1y 4 9 25 1k A1 2 1 Kk F
2019—2020 4E A S A b, X WA TR 8 B4,

K6 20182020 FEEEMMERT UM =EBEXER
Table 6 Spatial autocorrelation of cultivated land grade changes at Minhou County from 2018 to 2020
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Fig.9 Cluster comparison of cultivated land quality changes of Minhou County during 2018—2019 and 2019—2020
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Table 7 Zoning management Plan of cultivated land quality at Minhou County
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Table 8 Distribution range and area statistics of main cultivated land protection zones at Minhou County
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