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Analysis of the Spatial Pattern Evolution of Cultivated Land in

Municipalities Based on Spatial Autocorrelation Analysis
—Luoyang City as an Example
LI Zhigang' . WANG Mengyu', NIU Jiqgiang’" , WANG Hua'
(1. College of Computer and Communication Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, Chinaj;
2. College of Geographic Sciences, Xinyang Normal University, Xinyang 464000, China)

Abstract: Taking cultivated land in Luoyang city as the research object, the characteristics of cultivated land
spatial pattern and its change trend are analyzed from 2009 to 2019 based on GIS with the help of landscape pat-
tern index analysis, kernel density estimation and spatial autocorrelation. Results show that: (1) The city of
luoyang in 2009—2019, the cultivated land area decreases first increases, the cultivated land fragmentation has
been enhanced, and the cultivated land in the city of luoyang in the dominant position in the landscape of the
whole. (2) During the study period most of the outer municipal district in the northeast region and southwest
parts of luanchuan county nuclear density is high, the surrounding areas of luanchuan county is relatively
sparse. The areas with high and extremely high values of cultivated land kernel density first expanded and then
contracted, while the areas with low values expanded from 2014 to 2019. (3) There is a significant spatial auto-
correlation of cultivated land in Luoyang. and the autocorrelation increases year by year. In the local spatial
autocorrelation analysis, the “high-high” type area is concentrated in the north and northeast of Luoyang, and
the “low-low” type area is concentrated in Luanchuan county and Song county as well as the area under the
jurisdiction of Luoyang city, which is heavily affected by topography and urbanization. During the study period,
the expansion occurred in the district of Luoyang, most of which was transferred from the “high-low” type
district.

Key words: spatial pattern; kernel density; townships; cultivated land quantity; spatial autocorrelation
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Fig. 1 Partial temporal and spatial data maps

a.b.c. Distribution of cultivated land quantity in each town-

ship of Luoyang in 2009,2014 and 2019, respectively. d. Adminis-

trative divisions at the county and township levels, respectively. e.

Land use status data of each township in 2019. {. The distribution

of cultivated land in villages and towns in Luoyang city in 2019



ZER), EAT A AR, 4F L LT A ) B R OG0 AT B0 TIT OB Al 7 1) A% JR) 38 AR 4 A

SR 5 ARG B — A B 1Y) 25 [R] A Y5 0 B et
TR 2K AT 2 2 B B LR A &, QA La,
Th.Tc. DA% BH T ZE 6l 3t 2 A5 8 A0 3R BT B X &1
Bl & AR B E 1d. o~ T ZEA B A E A £
b U B I IR B SRR 34 Fl A b ) 28
ALK 8 25, Bt 45 it 2019 4E 4 £ 4H 1 + b A ]
BUPR FE an 1 Tes oA 1 B U M 08 2% 965 BH T Bk b 119 43
MTE O, #2019 4FE 45 2 Bge T B b i B % 42 3
Xif 7 45 A~ B X A5 R e A A T AR L
1.3 HARAZE
1.3.1 =K BIBES>IE

MY X P H L B B RN i 4, I
HATFH R 256 7% 5 5 A BIF 58 1 L B2 28
FEM 20 m. M W SR K P ik BT 5 0 i R
(TA) BEHE R (NP) P 1 BEHOE IR 48 £ (MSD |
REFEIRECAD , S R K- 3 5 B B e o7 50 08
T AR ] (PLAND) o I 38 FH 36 He %582 B DL S5 08 T
FBUONP/ T Ay B Bk b A e A 2 B8 %) s oL T
TR 45 50 AS R 48 RO 445 B L3R 1. USRS
[ 2009 — 2019 4F (1) 55 UL 2 7Y M 5 B30 3 A 3 A L
SCAERRJE AE Fragstats vA. 2. 1 B B 1715
G3 BTN [R)AF A7 B b 1) S5 A% R 8 55078 AL R

x1 FASURBENNEAZER
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Tab. 2 Cultivated land landscape metrics and

class metrics of Luoyang in 2009, 2014 and 2019

i S 5 I 57
TA/hm?> NP/A MSI  Al/% NP/TA PLAND/%
2009 434 069.87 41322 1.709 90.979 0.095  29.765
2014 432 076.61 43 136 1.694 90.854 0.010  29.632
2019 435 430.68 45 257 1.680 90.695 0.104 29. 870
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Fig. 2 Distribution diagram of cultivated land

kernel density in Luoyang city
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Tab. 3 Global Moran’s I and Test of cultivated land

quantity in Luoyang

4y Moran’sl  z-value p-value B (a=0.01)
2009 0.669 5 14.368 9  0.000 1 2.580
2014 0.675 6 14.450 9 0.000 1 2.580
2019 0.7007 15. 080 4 0.000 1 2. 580
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Fig. 3 Moran’s I Scatter diagram of cultivated land

amount in Luoyang
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