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Multi-scale spatial autocorrelation analysis of cultivated land quality in China’s
southern hillside areas: A case study of Lichuan County, Jiangxi Province”

ZHANG Han'?3 ZHAO Xiaomin34" OUYANG Zhencheng'?, GUO Xi'23, LI Weifeng?, KUANG Lihua*,
YE Yingcong®?, HUANG Cong*?, WANG Xiaoyan'

(1. Key Laboratory of Poyang Lake Basin Agricultural Resources and Ecology of Jiangxi Province, Jiangxi Agricultural University /
Southern Regional Collaborative Innovation Center for Grain and Oil Crops in China, Nanchang 330045, China; 2. College of Land
Resources and Environment, Jiangxi Agricultural University, Nanchang 330045, China; 3. Institute of Land Science, Jiangxi Agricultural
University, Nanchang 330045, China; 4. College of Public Administration, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Cultivated lands are among the most fundamental resources for national food security and sustainable social development.
Scientific analysis of the spatial distribution patterns and evolutionary characteristics of cultivated land quality is significant for the
protection and layout optimization of cultivated lands. Analysis of the spatial distribution of cultivated land quality at different scales
is the basis of cultivated land quality improvement and strengthening cultivated land protection. This paper was based on cultivated
land quality monitoring experimental unit in Lichuan County in Jiangxi Province and then used weighted average, variation
coefficient, and spatial autocorrelation to analyze spatial disparity characteristics of cultivated land quality. Multi-scale spatial
autocorrelation analysis of cultivated land quality research is a hot research area. The innovation in this paper was the introduction of
natural land grade index, use of the grade index and economic grade index as the space variable to separately explore and discuss the
degree of spatial correlation and spatial disparity of cultivated land quality at county-scale, township-scale and village-scale in GIS
environment. The results of the research showed that: 1) Cultivated land quality index was high in the south and north and low in the
west and east in Lichuan County. When the threshold distance was 400 m, there was a significant spatial autocorrelation in cultivated
land quality. The Moran’s | value of natural land grade index was highest, followed by economical land grade index, and land use
grade index was the lowest. The Moran’s | value of cultivated land quality from county to township and then to village scales
decreased systematically. Multi-scale spatial autocorrelation analysis of cultivated land quality exhibited a significant aggregation of
global spatial distribution in Lichuan County. 2) It was found that different types of cultivated land quality indexes had remarkably
different spatial correlations at different spatial scales. For the influence degree of spatial scale, land use grade index was greatly
affected by spatial scale, followed by natural land index, and the economic land grade index was the weakest. For the coefficient of
variation of cultivated land quality index, fluctuation in Moran’s | value for cultivated land at village-scale was far greater than that




at township scale. While at the same spatial scale, the coefficient of variation of natural land index was strongest, followed by
economic land index and then land use index. 3) The results based on local indicators of spatial association (LISA) showed that
positive spatial autocorrelation of cultivated land quality, included the high-high type and the low-low type, emerged as the shape of
the cluster and in the form of group, while the negative spatial autocorrelation contained the high-low type and low-high type was
fragmented in space. The results of the study showed that spatial disparity in cultivated land quality was sensitive to spatial scale.
Therefore, for cultivated land quality improvement and protection, there was the need to pay more attention to spatial disparity of
cultivated land quality at town scale and village scale. Also based on the difference in spatial correlation degree among the natural
conditions, utilization conditions and economic benefits, it was possible to explore cultivated land quality improvement and
protection measures that met actual ground situations in the study area. The results of the study provided the needed references for
the construction of high-standard basic farmlands, land reclamation, regional cultivated land quality monitoring, cultivated land
protection, partitioning and management of cultivated lands, cultivated land quality improvement and spatial optimization of
cultivated land quality.

Keywords: Mountain-hilly area; Cultivated land quality; Spatial autocorrelation; Spatial scale; Lichuan County
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Fig. 2 Distribution maps of cultivated land quality indexes on village scale of Lichuan County
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Fig. 3 Spatial autocorrelation of cultivated land quality indexes in different spatial scales
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Table 1 Global Moran’s | values of land quality indexes in Lichuan County

PP AR E , FRAEAGE T B B {E
Land quality index Moran’s | Zsoe P Threshold value (o =0.05)
FEGE I
Land natural grade index 04748 10936 0 1.96
I51 5 i P 265
Land use grade index 06214 14647 0 196
E R AT
05122 12073 O 1.96

Land economical grade index

34 ZHEGRETHHUEE S A AR

BRI RUBE 1A 2 ) A G 20 A BE 0 S AT 7 DX B 57 2 1) PR 96 22 S AN ARSI o ASSCBAIE FE X A T4 15
A 2 HM BT 3 P HCHIT AL S IGHE(T Global Moran’s | MEZ0 4T, 53 1 %% 2 48 Hh i &= 454X Moran’s |
fE M BRI Z ARl IR 2 AR BL LU RHRHIE: 1) 2 SO B ZKCTBE 5 45 %L Moran’s | #8347 7E [ A
FHRMe H R A5t R E X B ARE RIS &R . 2R — 2 BPUKT, BRHb R E X 5 AFHE
LU R BONA S48 501 Moran’s | {H 2257 AL 5t R AR DU SRS o B K H AR TR S5 s)
M BRCOR, A2 R H0N 50.40%; EZRAHF SR ELIR, A2 R 0N 50.21%; [ 50 H SR K sh i B fe /),
AR5t RHON 47.34%. )AFRET, ZEHPRESEHRILLZ (8] Moran’s | {HAAE—E 2. Hf, 156 4



Z A 5 H ARG TR BN E XN SR EU T B 20K, AU 1 A 2 EHER AT SR EUE & T B 290K
o AR A A RUEE, B BT AEEL Moran’s | ELEAT AR 23 () RIRRE, 1 SRAE 48 H52 725 ) U RE M 42
R, GFFEEREULR, MRS . 5)% 2 H AR 2T R AT S 2 R AR IR, 15 4> 2 3R H
H i E 3 FARECLZ /) Moran’s | {EARMWBONE . Hrh, BA 255 5 > 2 5= Moran's | {H5 &
FACFAATT ) — B A 10 D 2 8A 58 Moran’s | BT BARSEREL, (HOUNT 2584
(IR 2% 7 A 2 HBRAN). 6) NBFHLZE G 38201 Moran’s | {EXT LSRG, (B, HIGEAHHZ 3428
ERE I REUR, EIR 2 e BIE IR G PUEANEE . 7)78 0] E, #HtBE 3 8454 Moran’s | fH X
BRI VRS- AR b, PIAb-ARe R RS RS R, [ oK R F 45 4 B0 il X W) R 222 1 AR SE 50
KPR
x2 B)EXZEIHFEEREEY Moran’s | {H
Table 2 Global Moran’s | values of land quality indexes in towns of Lichuan County
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grade index grade index grade index
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el Bt
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Fig. 5 Cluster maps of cultivated land quality indexes with local indicators of spatial association (LISA) on village scale in Lichuan County



3.7 AFEIZER EER R B 2 F B A ST 4t

25 [a) OB S 22 T R S B Y AR, BT A A ) S R e T A TR RBE R R B, ROFEAS R R
T, ZBARFMEMM KR RS, R A s s m R A2 2R, BIRRIN
Tift 50748 5 1) 2 ) S o 1 T e 2 4 o i 55 181, Bt o & () PR AN T A2 2% S SURF /87 B0 1) 1) B AR 5%
ASLUNE . L EATER N R E, PRITAN R ROBE R B0 & 19 25 (0] 22 S 44, FARIX 290, 2%
PLE A 27K Bk 5 & Moran's | B AL 1B (K 3).

MR 3 AIED, WFFEXANE 2 A RE T 3 Fh 2SR (b o7 &4 201 2 8] o0 A 45 BN AR, (EL[E] — 25531
FEHAEA A R N 25 AP — £ 5

D) MRl — REEBHHL T & Moran’s | “FIAME KA, BFFCIX BEHL & 3 S84 B0rE 25 (] 133830 &35 () 2% ]
IEAH AR o IR FH T R B 1 2 () I A e PE Ao, 283 sk, AR R iS5 . MHF b R4k 3
ANZH Moran’s | B HI738 5 RECR I H AR FIRESL U E88>F HE 88, B AR E0UY Global
Moran’s | {HIEANREE K, S@5SfaEuRe, FIHSEEE/ N 1% Bob o & 23 (028 S g wr s n, Bt
P B TR M TR

AE 2 ) R, BT & Moran’s | “FIME WA —E Z 57+ . 3 KHHHURE 5201 Moran’s | “F141E
YIE25> S S, U HBERE 250 R K, kbbb AR S23E n, 5 /N ROBE ) 25 () 6 Je) 55 45 MY R A
KR EHE TR, BFH0E R 02 0] B A G VR ERSE . AHHH T = 3 R4 401 Moran’s | {5748 57 R 50 ( 3R ) kS
> S (FR 3), FYM I #EH T & Moran’s | 15 75 sl Bt iz KT 28 HK .

£3 PRZFMRETFTHRBHERESR Moran’s | {E

Table 3 Global Moran’s | values of cultivated land quality indexes on different spatial scales in Lichuan County
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