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Evaluation of Cultivated Land Quality and Zoning—Based Improvement
Strategies in Loess Plateau of Northern Shaanxi
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Abstract: [ Objective] This study aims to clarify the spatiotemporal evolution patterns, obstacle factors, and
cultivated land improvement zoning in the Loess Plateau of northern Shaanxi from 1990 to 2020, and to optimize
the regional allocation of cultivated land resources and achieve the strategy of "grain security in the land".
[Methods] Taking Yulin City as the study area, the evaluation indicator system for cultivated land quality mainly
covered five aspects: climatic conditions, soil nutrients, cultivated land management, site conditions, and
physicochemical properties. The spatial autocorrelation model and the obstacle degree model were introduced to
analyze the spatiotemporal evolution characteristics and core restrictive factors of cultivated land quality, and based
on this, the improvement zones were scientifically delineated. [ Results] 1) From 1990 to 2020, the cultivated

land quality index in Yulin City showed an upward trend (rising from 0.52 to 0.55) , with a spatial distribution
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pattern of "higher in the east and lower in the west, and higher in the south and lower in the north". 2) The spatial
heterogeneity was significant. The high-high-clustering-type cultivated land was distributed in Suide County,
Wubu County, and other loess hilly-gully regions, while low-low-clustering-type cultivated land was
concentrated in Dingbian County, Jingbian County, and other sandy grassland areas. 3) The diagnosis of obstacle
factors indicated that accumulated temperature was the primary factor restricting cultivated land quality in Yulin
City. Based on the dominant obstacle factor types, the city was divided into 22 regional types, including
accumulated temperature zone, average patch area-pH zone, and organic carbon zone, with differentiated
improvement plans proposed for key zones. [ Conclusion] The research findings can provide a scientific basis for

cultivated land quality protection and high-quality agricultural development in the northern Shaanxi Loess Plateau.

Keywords: cultivated land quality; obstacle degree model; improvement zoning; Yulin City
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Table 2 Size and proportion of cultivated land of each level in Yulin City
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Fig.2 Spatial distribution of high—, medium—, and low-level land
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Table 3 Global spatial autocorrelation of comprehensive
index of cultivated land quality
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WIS —0.0058 —0.0058 —0.0058 —0.0058
71445y 18.7540 16.6174 16.4694 10.5577
AR5 00001 0.0001 0.0001 0.0001
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Fig.3 Local spatial autocorrelation analysis
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Fig.4 Spatiotemporal distribution of obstacle degree of accumulated temperature

232 MBHEEZEA SR WRIEEGREEEITHRF
HAEImAH AR (RS B 5, 1990 4F
B 0 PR 3R 2R AL X F B0 Oy 22 A XA, 2000—
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XA 6 B, £ 5 18 % 38 5 B X BUIR XA ML X
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353.34 km® T [ 2 2020 4F (19 80.49 km?, ifif pH X &
Fl 2 2020 FF A E . 1990—2010 4F i Hb /i =
) B A R 3% 2 A X 43 ) O BT IX R AT AL Bk X
PL K pH- - ¥ BE B i L IX, 2010 4E i B ) R

http. // stbexb.alljournal.com.cn



326 KRR

40 %

1 274.60.922.72 . 680.83 km®, 2010—2020 4E #ii #k
i L ET = R A R S A X A S B IX P
P15 P AL-pH XA HLEKR X, 2020 4F 1 L4 51 R
1535.59.1 390.52.1 097.74 km?, 1% T 2010 4E T
B0 4 K 260.99 ,878.59.175.02 km*, £5 LI, #ii #k
B b T R R A PR 2SR LR X Ok =, AR A
1990 4F 1 1 179.70 km” 3§ Jin & 2020 4F 1y 1 535.59

km?, B H 5 Fe 2 30 T B #, 1990—2000 4 i
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A LR -pH 56.15 99 3.70 7 0.52 1 — —
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TR A7 AL L 481 - 2 B e T AR 108.33 191 89.91 170 95.92 184 137.11 155
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- 357 50 B T AR - A AR L A1) 57.28 101 68.75 130 72.46 139 99.07 112
JCE 365.82 645 357.52 676 245.54 471 393.63 445
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Fig.5 Distribution of obstacle factor types
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