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ABSTRACT

The analysis and evaluation of the change of lasgldegree in each county area of Zhanjiang citynf@D00 to 2020 and
the revelation of its development law can providéheoretical basis for the formulation of rationiand development
strategy and land use overall planning, which igy#at significance for regional sustainable deypah@nt and regional
ecological environment protection. This paper stddihe dynamic change and regional difference ofl lase degree in
Zhanjiang city, and analyzed the change status ragibnal difference of land use degree by usingdbeprehensive
index model of land use degree and the dynamic hmfdsingle land use degree. The results show thaturban

construction area of Zhanjiang city has increaseshf 2000 to 2020, indicating that the urbanizatiand economic
development of Zhanjiang city are on the rise dyntihis period, but the economic situation of eaohnty-level region
presents unbalanced development, and the urbaoiratite is at a low level. Meanwhile, we should rdawate the

relationship between ecological land and constiuttiland, and optimize the urban land use structénem the

perspective of regional differences, so as to eeaihe high-quality development of urban economy.

KEYWORDS:Land Classification; Geographic Information Syst@®iS); Land Use; Comprehensive Index of Land Use

Degree; Dynamic Change
INTRODUCTION

Land use is one of the main ways that human aietsvaffect the natural environment and is the lkesearch content of
land change. Including land use degree of landstreesture, layout, style, and the effects of thatent of five aspects,
among them, the land use degree mainly reflectbtbadth and depth of land use, it not only reflébe land use in the
nature of the land itself, but also reflects thexpeehensive effect of human factors and naturalrenment factors. It is
of great significance for regional sustainable d@wament and regional ecological environment pradecto carry out the
evaluation of regional land use degree and retealdvelopment law and find the existing problemdipently. With the
development of the social economy, the degree md lase in Zhanjiang city has changed greatly. Tiedyais of the
dynamic change of the degree of land use in ZhagjiEty is of profound practical significance teetformulation of

reasonable land development strategy and the dydmahing of land use at the county level.
OVERVIEW OF THE STUDY AREA

Zhanjiang is located in the south of mainland Chana southwest of Guangdong, between®1@0 -110° 58' E and
20° 13'-21° 57'N, including the whole Leizhou Peninsula amhe of the north of the Peninsula. East south £€5ea,

south giongzhou Strait and Hainan Province facé e#tter, west beibu Gulf, northwest and GuangxiatgiAutonomous
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Region of Hepu, Bo Bai, Luchuan county adjacenttheast and the province of Maoming Maonan disaiad Dianbai,
Huazhou county border. Zhanjiang is located in Ithe latitude area south of the Tropic of Cancerpbging to the
tropical northern margin monsoon climate, adjudtgdthe Marine climate all year round, no cold imter, no hot in
summer, the annual average temperature is'@2:723.5C, increasing from north to south, X5difference between
north and south. The annual average rainfall i$189 1723.1mm, and the annual average sunshimgiauis 1714.8 ~
2038.2h.Zhanjiang covers an area of 13,263 sqummdters, with 4 municipal districts, 2 countiesda3 county-level

cities under its jurisdiction.

According to the seventh census data, as of midnigh November 1, 2020, the permanent population of
Zhanjiang city is 6,981,236. In 2021, ZhanjiangBRareached 355.993 billion yuan, ranking 10th ira@gdong Province.
Most of Zhanjiang's land consists of peninsulasialahds. The terrain is roughly high in the celndnas, low on the east
and west sides, high in the north and south andriave middle, with gentle ups and downs, mostiins and platforms.
Shuangfengzhang (384 meters) in Lianjiang Countyhi north is the highest point. The city's totd area, plains
accounted for 66%, hills 30.6%, mountain 3.4%. Land water surface (including reservoirs, pondsidgaand rivers)
accounted for 6.4%.Zhanjiang has both tropical $giles and coastal soil distribution. There aresbd types in
Zhanjiang, including lateritic red soil, latosobastal sandy soil, coastal saline swamp soil, ebasiine soil, tidal sand
soil, swamp soil, volcanic ash soil, vegetable gardoil, paddy soil. Red soil is the most commoihiaaZhanjiang. In
this paper, Zhanjiang City of Guangdong Provincéalen as an example, and the specific adminig&rativisions are

shown in Figure 1.
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Figure 1: The Administrative Zoning Map of Zhanjiang City.
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METHODOLOGY

Data Source and Processing

In this study, the Zhanjiang’s land use data fr@¥@®to 2020 are the global-meter land cover data (GlobeLand30)
the Zhanjiang’s administrative division data in @gdong province in 2020. The data come from thefqla of
GlobelLand30: http://wwwgloballandcover.cor, and the geographical monitoring cloud platfowww.dsac.cn.This data
is a 30m resolution raster data. Using ArcGIS10fiwsare, the raster images of Zljiang district are extract with mask
extraction tool in extraction and analysis, andsified according to 8 fir-level land use types. Finally, the land use 1

area of each county in 2000, 2010 and 2020 is leatnliby area tabulation method iigional analysit

All kinds of area data are statistically classifimadd summarized in Excel software to calculatetthal area
proportion, rate of change and comprehensive irdddand use degree of each county level land typkdraw maps il
Excel oftware (shown as figure 2). Through opening thebatte table of the vector layer of Zhanjiang adistrative
division in ArcGIS10.1 to connect the comprehensihdex of land use degree, setting the quantitynghan the symbc
system, using the mapy function of ArcGIS10.1, the change map of theprehensive index on land use degree of «

county is derived.
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Figure 2: The Flowchart of Analysis.
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Data Calculation
Comprehensive Index of Land Use Degree

Comprehensive index of land use degreg id the overall level of land use intensificaticilected by all land use types
in a specific year. The comprehensive index of lasel degree quantifies the impact of human act#itin the land system
through the classification of land use degree,quahtitatively describes the comprehensive levdl@drange trend of land
use in this region. It is an important index to saa the land use situation in a designated redfi@calculation formula

is as follows:
La= 100 x 3Z7(4; x C;)(1)

Type: L, To study the comprehensive index of regional lasd degree, J£(100400);Ai is the land use degree
classification index, referring to the existing @asch results, unused land, bare land, no data ed¢N&nd, grassland,
shrub land, wetland and water =2;Cultivated lar@tAttificial surface =4;Ci is the area ratio of therresponding ground
clasg (Shown as Tablel). According to China's land di@ssion rules, unused land is classified as: Harel, no data;
Natural regeneration is divided into: woodland,sgtand, wetland, water; Artificial regeneratiordigided into: cultivated

land; Construction land is divided into: artificelirface.

Table 1: The Hierarchical Assignment of Land Use Dgree

State of the Land Land Use Type Grading Index
Unused land Bare land, no data 1
Naturally regenerated| Woodland, grassland wetleader 2
Artificially regenerated| Arable land 3
Construction land Artificial surface 4

Analysis Method of Land Use Dynamic Degree

Land use change rate index refers to the changaibfrea of land use type | from the beginninghi® end of the study

period, reflecting the dynamic intensity charaatics of different land use types. Its calculafiormula is as follows:

= LUjt1—-LUiro X l (2)

LU T

Ki

Type: K is the change rate of a certain land use type duha study period; Lk and LU,; denotes the area of

land use type i of certain ecological land at thgibning and end of the study period. T is theareseperiod
ANALYSIS EVALUATION AND RESULTS

Evaluation and Analysis of Land Classification

The maps with 8 first-level land classificationZhanjiang city from 2000 to 2020 were obtained ly te-classification
tool in ArcGIS (shown as figure 3s can be seen from the figure3, the land usestypezhanjiang city are mainly
cultivated land and forest land. Urban buildingdas mainly concentrated in the Chikan district afidlshan District.
Lianjiang city, Suixi County, Leizhou City, Xuweno@nty, Wuchuan city are distributed in the centigf, but the overall

urban construction area is relatively small.
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Figure 3: The SchematicDiagram of Land Use Types in Zhanjiang City from 2@0 to 202C
Land Use Comprehensive Degree Index Calculatis

According to the values assigned in Table 1 anelvegit land use data, formula (1) is used to caleulee comprehensiy
index of land use dgee in 2000, 2010 and 2020 in Zhanjiang city dddynamic change of land use degree in the re
in the past 20 years (Shown as Table 2), and theifgpdistribution is shown in Figure

Table 2: Change of Comprehensive Index of Land Udeegree inZhanjiang city (Data
Source: Globe Land30)

Administrative Areas Logoc L oo1c L o02¢ AL »00c202¢
Zhanjiang 253.70 255.46 257.02 3.33
Guangdong area 296.31 303.01 303.57 7.26
Chardonnay mountains 274.56 283.22 301.07 26.51
Potou area 240.92 245.65 247.55 6.63
Mazhang area 238.65 243.56 257.65 19.00
Shuixi 267.84 268.22 273.53 5.69
Xuwen 253.27 255.42 247.92 5.35
Lianjiang 252.90 253.58 258.34 5.45
Leizhou 251.88 253.63 251.49 0.38
Wuchuan city 249.06 250.25 254.51 5.46
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Figure 4: The Hierarchical Distribution of Comprehensive Index Changes of Land Use Degree in
Zhanjiang City.

It can be seen from Table 2 and Figure 4 that tmapcehensive index of land use degree in Zhanj@Ehg
increased by 3.3 from 2000 to 2020.The compreherigidex of land use degree increased most signtficén Xiashan
district and Mazhang District, with the change @&51 and 19.00, respectively, followed by ChikarstBét (LAxgpo-
2020l he comprehensive index of Potou District, Suixiu@ty, Lianjiang City and Wuchuan City has a relayvsmall
variation range of 5.45-6.63.The comprehensivexadef land use degree in Xuwen county and Leiatiyudecreased,
and Xuwen County was the most obvious on&,¢bo.o0od he value is -5.35).In general, Afl. ,_, Is positive, the region is
in the period of social and economic developmethteiwise, it is in the period of decline and adjustt. But Zhanjiang is
a farming, forest, fishing as the main industryioegarable land and forest land area of 80% incityés total area of the
land, the sum of the various counties on land esgeat change value is closely related to the chahgeltivated land and

forest land area, cultivated land and forest lanigizhou, xuwen county land use types accounafarge proportion.

The change of cultivated land and forestland asea@lated to the national policy of returning awdted land to
forest and grassland. Therefore, it is not genemdinsidered that the change of the comprehensigexi of land use
degree in Leizhou city and Xuwen County is negatased the level of economic development in theggors is in a
period of decline. As the urban and village lamgjustrial and mining land, transportation land atfter land types that
really reflect the economic development status aetéor a small proportion in the whole city, iteog/th amount is not
obvious in the change of the comprehensive indéxevalhus, it is necessary to make a further arsmlysthe dynamic

degreeon the classes of Zhanjiang‘city
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Dynamic Degree Analysis of Land Us

According to formula (2) of land use data, dynaidegreeof various types of land use in Zhanjiang city fr@®00 to
2020 are calculated (Shown as Tak|d able 4), and the specific change trend is shioviigure 5

Table 3: Change Range of Land Use in Zhanjiang Citjrom 2000 to 202

Land Use Tvpe 2000:¢ 2010a 2020a
YPE I arealkm? Proportion / % | Area/km2 | Proportion / % | Area/lkm? | Proportion / %
Arable Land 7296.16 54.08% 7405.07 54.88% 6556.5( 48.59%
Woodland 3857.82 28.59% 3769.49 27.94% 3990.6¢ 29.58%
Grassland 59.55 0.44% 51.07 0.38% 50.3: 0.37%
Wetland 140.56 1.04% 253.40 1.88% 222.1¢ 1.65%
The Water 830.57 6.16% 817.20 6.06% 910.5¢ 6.75%
Artificial Ground 418.82 3.10% 424.47 3.15% 963.4. 7.14%
Bare Land 3.75 0.03% 5.84 0.04% 6.91 0.05%
The Sea 885.13 6.56% 765.82 5.68% 782.6( 5.80%
Table 4: Change Range of Land Use in Zhanjiang Citjrom 2000 to 202
Magnitude of Change Magnitude of Change
Land Use Type from 2000 to 2010 from 2010 to 202!
Area/km? | Rate of change /%| Area/km? | Rate of change /%
Arable land 108.9: 0.81 848.58 6.29
woodland 88.33 0.65 221.18 1.64
grassland 8.48 0.06 0.75 0.01
wetland 112.8¢ 0.84 31.21 0.23
The water 13.37 0.10 93.35 0.69
Artificial ground 5.64 0.04 538.96 3.99
Bare land 2.09 0.02 1.07 0.01
The sea 119.3: 0.88 16.78 0.12
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60.00%
50.00%
S 40.00% |
G 30.00%
Q.
S 20.00%
10.00%
OOOE‘/E 1 ] 1 1 1 1 ] J
S T A S S s
. 4’5&6 &OO %@‘v € 2 © \"Q;\
S
20002 ®2010a ®2020a

Figure 5: The Change of the Proportion on Land TypéArea in Zhanjiang City from 2000 to 2020
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As can be seen from Table 3, in terms of the while the change rate of cultivated land area, vied area
and artificial surface area from 2010 to 2020 i296 1.64 and 3.99, while the dynamic degree ofmollind use has little
change, indicating that the urban building area ihaseased relative to that of 2000.In particutéwe urban, village,
industrial and mining land, which can truly reflée level of urbanization and economic developnoéat region, has the
largest growth, reaching 3.99. The area of man-nzantace in all county-level areas has increasadicating that the

overall economic development level of the wholg @ton the risé
County-Level Regional Analysis and Evaluation

In 2010, the land use composite index of Chikarrigiswas the only county-level area that reach@8.31, and there was
almost no change until 303.57 in 2020. Thus, be2®¥0, Chikan District had the largest urban camsion area and was
the central area of the whole Zhanjiang City (ShagnFigure 6). From 2010 to 2020, Xiashan distia$ the largest
increase in the comprehensive index of land useegeand the largest proportion of urban constractieea, becoming a
new central city. From 2000 to 2020, the comprelvenisadex of Potou District ranges from 240 to 2BE8m an overall
analysis, the economy develops slowly, and the tirmf urban construction land area is at a low ll@veéhe whole city.
From 2000 to 2020, the comprehensive index of Xu®@ennty and Leizhou city showed negative growitlt,tha urban
construction area was in the stage of slow growthich was closely related to its geographical lmcatXuwen County
and Leizhou City are located in the dense areautifvated land and forest land in Zhanjiang Citpdathe area of
cultivated land and forest land accounted for gdaproportion, both over 70%, cannot conclude ésnemy appears
negative growth phenomenon, actually economy gresvaewhat. The urban construction area and econstaias of
Mazhang District, Suixi County, Lianjiang city anfuchuan City have increased, and are in an upwamdt and

mazhang District has the most obvious growth.

On the whole, the change of the comprehensive imdéand use degree increased from 2000 to 202 tlza
urban construction area was in a medium growthestanglicating that the degree of land use incregsed by year, and
human activities had a greater impact on the chahd&JCC’. Xiashan district is located in the center of thenicipal
district with the fastest growth rate and the latggomprehensive index growth, but its adjacenb®district has a slow
growth rate. Xiashan District and Chikan Distri¢tosld play a radiating role in the surrounding aread drive the
construction of the surrounding economy. Accordiogthe 12th and 13th Five-Year Plans of Guangdorayifce,
Guangdong will take the lead in building a moddyataosperous society in all respects and maintagdium-high
economic growth with an average annual GDP groviti%.The average annual growth rate of Zhanjiatyg isiin the
middle and low level of Guangdong Province, anddberall level needs to be improved. Zhanjiang @ty surrounded
by the sea on three sides, so it can make fullofi$s geographical advantages, rationally develapcoastal landscape
belt of the coastal city, and combine the maringism resources to drive the development of thalltertiary industry.
Meanwhile, it should pay attention to the assessmithe risks on the ecological landscape to ptenecological balance

and economic developmént
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Diagram of the proportion of land use types at each
county level in Zhanjiang City in 2000
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Figure 6: The Schematic Diagram of Proportion on Lad Use Types in Different Count-Level Areas of
Zhanjiang City from 2000 to 2020.

CONCLUSION

Overall, the comprehensive index of land use degretanjiang has been increasing in the past 20syand the chang
of the comprehensive index on most cor-level areas under the jurisdiction of Zhanjian@lso positive, except Xuwe
county and Lizhou City. However, it cannot be simply considetlegtt the economic development level of Xuwen Cy!
and Leizhou City is in a state of decline. Throtigd analysis of dynamic degree of land use, ittmseen that the grov
of urban and village landhdustrial and mining land and other land typesicivieally reflect the level of urbanization a

economic development in a region, is la

In addition, the dynamic degree of transportatemdl in the whole prefecture is also positive, iatlitg thit the
economic development level of the whole city istloa rise. However, enough attention should be fmaglich phenomer
as urban construction land occupation of cultivdéadi, grassland degradation and grassland areatied. The chang
of various types on land use area affects the nature ofdarfdce and the nature of underlying surfacedertain extent
resulting in the change and imbalance of local @giohl environmel [7,8]. While vigorously developing economy, \
should coordinate theelationship between ecological land and conswuactand, optimize the urban land use struc
from the perspective of regional differences, stoagalize the hic-quality development of urban econoi
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