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ABSTRACT

This paper mainly uses GIS technology to studytéh@poral and spatial changes of land use landsdgpes and the
effect of terrain gradient in Maoming urban plangiarea. The study is based on the land use datlafeland30 in
2000, 2010 and 2020, using a combination of thexmahalysis methods of land use landscape transitiatrix, the land
use dynamic index, the land use degree indexatie ise information entropy and the distributiodér and so on. The
results indicated that among the land use landsdgpes, farmland area accounted for the most, Yadid by woodland.
On the whole, the land is mainly arable land, waodl and construction land, followed by grasslandfexr area and
other land. This paper also studied the changewhin gradient effects of elevation, slope, aspaxt terrain niche index
of land use landscapes. The conclusions can promgflerences for the study of landscape pattern ghamand use

planning and land management decision-making is &néa.
KEYWORDS:Land Use; Landscape; Geographic Information Syqt8i); Terrain Gradient; Distribution Index
INTRODUCTION

Recently, in the study of land use/cover changeQCY researchers pay more attention to the relstipnbetween
landscape and man-land relation, but less attemtidhe relationship between landscape change eoldgy 0. Terrain
factor is an important influence factor on the riligttion of land use types. Among terrain fact@lsyation and slope have
a relatively large impact on landscape change,féut studies have combined them to analyze the impaderrain

gradient change on land use [2, 3]

Maoming is an oil-rich city with a unique positiomGuangdong province. With the development in negears,
Maoming has changed a lot. Open-pit mines, a foroileshale mine in Maonan District, Maoming, foragple, until
2013 had a harsh ecological environment, degradidusd poor living conditions in neighboring viglas. In 2013, the
Maoming city government took over the open-pit mignarea and, after years of work, turned it intceaological park.
The area studied in this paper is an urban planmiag defined in the "Maoming city master plan (2Q035)", that is, the
administrative area of Maonan district and Diandtiatrict in Maoming, covering a total area of 27&tare kilometers.
This study takes the Maoming city planning areahasresearch object, the quantitative and visualyais of land use
information and DEM information from 2000 to 2020the study area was carried out by means of GéHad@nalysis

technology and Excel perspective analysis.
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To sum up, the significance of this study lies le @analysis of landscape change characteristiddamiming
urban planning area from 2000 to 2020, it providasic information for the study of land use langgcpattern change,

land use planning and land management decisionfgakithis area.

STUDY AREA AND DATA SOURCE
Study Area

The urban orientation of Maoming is the world-clasetrochemical base, the national characteristidemo agriculture
base, the important energy logistics base of Guamggrovince, the Green City by the sea. Maomirgpitable for living
and traveling. City functions are divided into W&tiangdong important port and comprehensive hubh biaoming-
Zhanjiang City Circle important economic center,dvtang's commercial, cultural and political centbe largest energy

and petrochemical industrial base in the "pan-peastr Delta" region.

The study area is selected as the Maoming urbamipig area, namely Maonan District and Dianbai iisin
Maoming (from the master plan for Maoming City (202035)) .The total area is about 2748 square léters. The
research area is located in the west of Guangdongnee, and the Dianbai area is adjacent to thetbe west of which is
adjacent to Wuchuan City, Zhanjiang,the east othlig adjacent to Yangchun and Yangxi County, thelsof which is

adjacent to the South Sea, and the north of wisidhhdoming Gaozhou.

This study is based on the analysis of land coats énd DEM data from the Maoming urban plannirgaathe
spatio-temporal change of land use landscape fi@®0 2 2020 and the terrain gradient effect of lage landscape were

analyzed. The main contents are as follows: (Shasvhig.1)

The first is the survey of the study area, whictegi an overview of the physical geography and emimno
conditions of the Maoming and Maoming town planrémgas, i.e. the Maonan district and the Diankstridt, through the
improvement of ecological construction from 200021020 in the study area, it is proved that the ystafl land use
landscape change in the study area is practica. dther is to explain the source of the data usedhis study.
Respectively is the surface coverage data and D&l d hirdly, the process of extracting land udermation and DEM
data in the study area is expounded. Fourth, the Use landscape types from the time change, sphtiage and land use
changes in three aspects of the land use landst@pges in space-time. Fifthly, the terrain gradeffect of the land use
landscape in the study area is comprehensivelya@dland studied by using the elevation, slopescsand terrain niche

index data.
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Figure 1: Analysis Roadmap.

Data Source
The data materials used in this study are as fatiow
Global land cover data: (http://www.globallandcageem/) 30m.

Economic statistics, township population, GDP amas are mainly derived from Maoming statisticahnmok,

Maonan District Statistical Yearbook, White Areaiitical Yearbook and other relevant statistin&dimation websites.

Globeland30 is a 30m spatial resolution raster datzeloped in China and updated by the Ministr\Nafural
Resources in 2017. Currently, there are 2000, 2002020 data.

The Globeland30 data is characterized by openeess, of access and high accuracy. The result sthatvshe
total accuracy is over 83% and the Kappa coefftaef.780.82.

In this study, N49 map data of 2000, 2010 and 202 selected for download. Fig.2, Fig.3, Fig.blebre the
2000, 2010 and 2020 regional land use classifioatiaps.
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Figure 4: 2020 Regional Land Use Classification Map

METHODOLOGY

Land use landscape transition matrix can refleetdtnuctural characteristics of landscape chandetlan transformation
situation and direction among various types, aneakthe transfer information of various types [8]5The mathematical

expression of it is [7]:

S =4Sy Su Sy ... S, (,i=123....n)

Sa Se Se - Sa »

In the formula: ‘Sij’ for Class ‘I’ into ‘|’ Area:'n’ for the number of land use landscape typesafid ‘|’ for the
transfer before and after the land use types. BasedrcGIS spatial analysis method, the spatiahdfarmation of
different landscape types in the study area irethffit periods can be obtained by superimposingaaatyzing the land
use landscape data of two different periods, then drea transition matrix between different langscéypes is

constructed.

Land use dynamic index can not only quantitativedscribe the speed of regional land use changealbat
predict the trend of future land use change. Thaprehensive land use dynamic index can describentkeasity of
regional land use change 7. The single land usardimindex reflects the quantity change of a cerland use type in a
certain time range in the study area. Compreherisivé use dynamic index reflects the intensity egional land use

change [6]. The mathematical expression of thelsitagnd use dynamic index is:
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K =mxlx1003/o
U T

a 2

In the formula, ‘K’ is the dynamic index of a lande type during the study perioé%b’ and U, are the area
of a land-use type at the beginning and end ofthdy period respectively, and ‘T’ is the lengthtlod study period (unit

year), that is, ‘K’ represents the annual change odland use types in the study area.

The comprehensive land use dynamic index reflelogs intensity of regional land use change [6] ardd it

mathematical expression is:

inzlALUi—j

c=|Z2
{ 25" LU,

}xlxloo%
.

(3

In the formula, LU, " is the area of type ‘i’ land use type at the begig of the study, andALU,_; " is the

absolute value of type ‘i’ land use type changiogqon-type ‘i’ land use type during the study péri®@’ is the length of
the study period (in years), that is, ‘LC’ reprasetihe annual comprehensive change rate of landnuee study area

during that period.

The degree of land use is a reflection of the dxtéaml depth of land use, which not only reflects tiatural
properties of land resources, but also reflects ahmmprehensive effects of human factors and natmalronmental
conditions [8]. According to the research resuftsther scholars, generally speaking, the landdegsgee is classified as 1
grade for unused land, 2 grade for forest landgaadsland water area, 3 grade for arable land ayrdde for construction
land, the higher the grade is, the higher the lsswldegree is [9]. The mathematical expressioheoirtdex of the land use
degree is:

L, =100xX, A xC (4)

In the formula: ‘L’ is the comprehensive index of land use degréd; is the grade index of land use degree;

* C, 'is the percentage of grade area of Grade ‘i’ lasél degree; ‘n’is the grade number of land useete

Land use information entropy can comprehensiveflece the dynamic change of land use types in gaier
region in a certain period of time and the degreisatransformation. The higher the entropy valthe lower the order
degree and the higher the disorder degree of lardsystem, the more balanced the development bf faator, on the
other hand, the information entropy reaches a mamximwhen the system is completely balanced [10,THe
mathematical expression of it is:

H=-2" p xlogPR (5)

In the formula: R is the percentage of each landscape area arisl the number of landscape types.
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Among terrain factors, elevation determines locaiperature and illumination; slope affects locall so
conservation and water conservation capacity; adpeximportant influence on local sunshine homa solar radiation
intensity [12]. The terrain niche index can compgmetively reflect the spatial distribution and diéiece information of
terrain conditions [13]. These factors directlyeaff the land cover, soil moisture, climate, ecalagenvironment and
human activities in local areas, thus affectinglmelscape pattern of land use. The mathematigaksgion for the terrain
niche index is:

S ERTES I

In the formula, ‘T’ is the terrain position, ‘E’ drf E’ is the elevation value of any point in the spacel the

average elevation value of the area where the j®iontated, ‘S’ and Sis the slope value of any point in the space and

the average slope value of the area where the jsdimtated.

The distribution index is used to describe theitistion of different landscape on the terrain ggat The distribution

index is a standardized, dimensionless index [l4¢. mathematical expression of it is:

, =S S
3 S )

In the formula: P, is the distribution index of type 'i' land use dapnape on terrain factor E, 'e' is the terrain
factor, which represents elevation, slope, aspedttarrain niche index respectivel§s, is the area of type 'i' land use
landscape under grade 'e' of terrain facgr,is the area of type 'i' land use landscafe,is the total area of land use
landscape under grade 'e' of terrain factor Sesatiea of the study area. When the distributioexn®, = 1, it shows that

the proportion of type 'i' landscape on terrairtdace’ is equal to that of type 'i' landscapehia study area. WheR, > 1,

it shows that the proportion of landscape typés 'larger than that of landscape type 'e' in thel\starea, and that the
landscape factor ‘e’ is the dominant position eflémdscape type distribution On the contrary, wh&n< 1, the terrain
factor 'e' is the inferior position of the land uaedscape type distribution [15]. It indicatestttize terrain grade is not
suitable for the distribution or development of tdoeresponding land use landscape.

SPATIO-TEMPORAL CHANGE ANALYSIS OF LAND USE LANDSCA PE

Present Situation of Land Use Landscape

According to the information shown Fable 1 and Fig. 5 the area of arable land in Maoming is the largeshe urban
planning area, and is widely distributed, mainlyaw-lying areas of less than 50m. Woodland is tyadlistributed in the
hilly, low-mountain and mid-high-mountain areas a@00m elevation. The water area is mainly distel in the river
Mehua River, Mei River, Baisha River, Xiaodong Riag&d the surrounding areas of Bohe port, JeddahaRd Jipa Port.
Grassland area is less, sporadic distribution énstbutheastern waters nearby. Other land area sntlallest, mainly bare

land, bare rock and so on.
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Table 1: Statistics of Land Use Landscape Area irhe Study Area from 2000 to 2020

Landscape 2000 year : 2010 year : 2020 year :
Type Acreage | Proportion | Acreage | Proportion | Acreage | Proportion
(km?) (%) (km?) (%) (km?) (%)

Arable Land 1605.83 58.43 1629.74 59.30 1517.48 55.21
Woodland 753.97 27.43 727.34 26.46 729.06 26.53
Grassland 65.43 2.38 57.42 2.09 49.05 1.78
Water Area 88.95 3.24 118.35 4.31 123.13 4.48
E::j”“c“o” 232.56 8.46 211.56 7.70 326.14 11.87
Unused Land 1.60 0.06 3.93 0.14 3.47 0.13
Total 2748.34 100.00 2748.34 100.00 2748.34 100.00

Temporal Change Characteristics of Land Use Landsqae

According to the analysis dfable 1, the landscape types of land use in the studyfemea2000 to 2020 generally present
the pattern of arable land being dominant, forastiland construction land being secondary, gradsiaater area and
other land being subsidiary. Its main performarscarable land, construction land, forest land amdsed land dynamic

change, grassland continued to reduce, water egdito rise.
Spatial Change Characteristics of Land Use Landscap
Quantitative Change Characteristics of Landscape Tges

According toTable 2, Table 3, Table 4analysis, 2000-2020 in the study area of landlasdscape conversion mainly
between arable land and construction land, andlynfinthe transfer of arable land, constructiondanto; The second is
between arable land and woodland, between constnutend and arable land, between woodland andledabd and
construction land, mainly represented by the temsff woodland, construction land, arable land, éland and

construction land.

Table 2: Study on Regional Land Use Landscape Trait®on Matrix from 2000 to 2010

2000 Arable Grasslan | Water | Constructi | Unused

2010 land Woodland d area on land land ioidl
Arable Land 1790.78 9.18 0.19 0.22 15.00 0.00 1815.36
Woodland 3.74 685.99 0.05 0.17 0.54 0.00 690.49
Grassland 0.13 0.15 14.27 0.59 0.08 0.00 15.21
Water Area 0.52 4.58 5.88 72.16 0.18 0.25 83.58
Eg:j”“c“o” 8.92 1.23 0.80 279 | 12064 | 000 | 143.39
Unused Land 0.00 0.00 0.30 0.00 0.00 0.00 0.30
Total 1804.09 701.13 21.50 75.93 145.44 0.25 2748.34
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Table 3: Study on Regional Land Use Landscape Trait®on Matrix from 2010 to 2020

- Arable land | Woodland | Grassland BT Construction | Unused Total
2020 area land land
Arable Land | 1716.46 4.07 0.32 155 2.05 0.00 1754'4
Woodland 26.92 672.43 0.00 0.00 0.53 0.00 699.88
Grassland 0.09 0.00 10.33 0.00 0.00 0.00 10.42
Water Area 2.28 0.35 1.05 87.20 0.22 1.57 92.67
E;Qj””c“on 60.51 0.88 0.53 3.27 143.68 0.05 | 217.92
Unused Land 0.19 0.00 0.00 1.27 0.00 1.52 2.99
Total 1806.46 686.73 12.23 93.29 146.49 3.14 2738'3
Table 4: Study on Regional Land Use Landscape Trait®on Matrix from 2000 to 2020
2000 Arable Water | Construction | Unused
2020 land Woodland | Grassland area land land Total
Arable Land 1699.47 8.94 1.54 0.73 13.82 0.00 1724.50
Woodland 27.45 678.49 0.05 0.18 1.32 0.00 707.49
Grassland 0.13 0.03 9.93 0.62 0.16 0.00 10.87
Water Area 3.60 4.38 5.98 69.16 0.36 0.00 83.47
E;Qj””c“on 66.79 11.36 2.24 3.17 135.24 0.00 218.81
Unused Land 0.09 0.00 0.21 2.91 0.00 0.00 3.21
Total 1797.52 703.19 19.95 76.77 150.91 0.00 2748.34

Spatial Variation Characteristics of Landscape Typs

In the middle part of the southwest region of thelg area, namely, the south streets in the dowmtarga of Maoming
city, the transformation of arable land into coustion land is obvious, and the transformation cdbée land into
construction land is mainly, further confirmed tipansion of urbanization in the study area. Indéetral part of the
study area and the northeast of the central plaet,conversion of arable land into forest land imaekable, mainly
distributed in Naho town, Shalang town and Xiaddogn. The land use landscape in the whole studg &ejuite
different on the spatial scali§. 5).

8T

ko 2000 transfor
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Figure 5: The Spatio-Temporal Change of Regional Liad Use Landscape from 2000 to 2020.
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ANALYSIS OF LAND USE CHANGE CHARACTERISTICS
Land Use Dynamics

In the past 20 years, the annual change rangectflaadscape in the study area is 5.¢ and the land use dynamic ind
varies greatly in different time periods. The dymamdex of comprehensive land use landscape iseckaontinuously
which indicated that the intensity of human aci@gthad gradually increased the impact on the e landscape in the
region. According to the research results of expand scholars, the comprehensive dynamic inddanaf use type ia

very slow change type from 0% to 3%. Therefore |simel use change in the study area is relativelyw,sand the sucture

tends to be stabl@able 5, Table 6).

Table 5: Single Land Use Landscape Dynamics in the Study Aaefrom 2000 to 202

Single Land Use Landscape Dynamics
Year 2000-2010 2010-2020 2000-2020
Arable Land -0.15% 0.74% 0.29%
Woodland 0.37% -0.02% 0.17%
Grassland 1.40% 1.71% 1.67%
Water Area -2.48% -0.39% -1.39%
Construction Land 0.99% -3.51% -1.43%
Unused Land -5.93% 1.33% -2.69%

Table 6 Comprehensivd_and Use Landscape Dynamics in the Study Area frorA000 to 202

Year

2000-2010

2010-2020

2000-2020

Comprehensivéand use landscape dynan

0.10%

0.21%

0.14%

Degree of Land Use

According to Fig. 6the land use index in the Maoming urban plannirgdrom 2000 to 2020 decreased slightly and
increased significantly. According to tirelated researclihe national average land use degree index is &&1 the lanc
use index of the study area in 20@0,10 and 2020 are all higher than 231. From 20Dt®, the pattern of land use

the Maoming urban planning area was less reasq but the degree of land use was still higher, aeddigree of lan
use is high.

280

279

278

277

276

275

274

273

272
2000 2010 2020

M regional land use degree

Figure 6: Study on Regional Land Use Degree from 20 to 202C
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Information Entropy of Land Use

According to Fig. 7Jand use information entropy increased sliglbetween 2000 and 2010, and significantly betw
2010 and 2020. It shows that the land use systaheistudy area has a high degree of disorder dma degree of orde
and the development of each factor is relativellam@ed. And the development bieen 2000 and 2010 is not obvio

2020 has significant development.

0.505
0.5
0.495
0.49
0.485
0.48
0.475
0.47
0.465
0.46
0.455

0.45

2000 2010 2020
B Information entropy of land use

Figure 7: Study on Regional Land Use Degree from 2000 t®20
ANALYSIS OF TERRAIN GRADIENT EFFECTS OF LAND USE LA NDSCAPE

In this paper, the terrain gradient effects of laisélandscape in Maoming urban planning area is andlyzeusing foul
terrain factors, namely elevation, slope, aspedttamrain niche .The following tat7 classifies elevation, slope, asp
and terrain niche maps according to the charatiterisf toporraphy, landform and landscape distribution in theokhing

urban planning ared &ble 7, Fig. 8)

Table 7: Classification of Terrain Factors in theStudy Area

Classification 1 2 3 4 5)
. Flat ground|  lowland hill Low hill Mid-high
Elevation mountain
<50m 50~200m 200~500m 500~900m >900m
horizontal
Slope slope Gentle Slope Slope Steep slope| Dangerous Slope
0~5° 5~15° 15~25° 25~35° >35°
Flat ground| Sunny slope Haéflsrl)lgny Half shady slop Shady Slope
Aspect South slope West slope East slope North slope
P 10 (157.5~202.5°)| (247.5~292.5°)| (67.5~112.5¢ (337.5~22.5°)
Southwest slope Southeast slope North west slop | Northeast slope
(202.5~247.5°)| (112.5~157.5°)| (292.5~337.5° (22.5~67.5°)
S Low terrain | Medium Low | Medium terrain| Mediumheigh Height terrain
Terrain niche . o : P .
index niche terrain niche niche terrain nichi niche
<0.35 0.35~0.5 0.5~0.65 0.6~50.8 >0.8
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Elevation Effect of Land Use Landscap

For all types of land use landscape, with the diemaof the rise, are decreasing tre The arable land, grassland,
construction land and unused land were in the dantiposition (p > 1), while the woodland was in ithferior position (g
< 1). In other elevation grading areas, the situateversed, only forest land was in the dominasitipn (p > 1) , arable
land, grassland, building land and unused land wetbe inferior position (p < 1) . With the incsmaof elevation, th
dominant position of forest land gradually rosed amable land, grassland, construction land andseshland beame
inferior position, in which the grassland decreasknly, followed by construction land and unusedd, the water

between the Pingba District and hilly areas inaedadightly, but overall they remained at a disadiage (Table 8).

This indicatesthat with the increase of elevation, the advantafy@atural ecosystem (mainly forest land]
gradually strengthened, human activity is gradualsakened, and the higher elevation (> 50m) is nsmitable for

ecological protectionHig. 9).

Table 8: Didribution of Land Use Landscape at Different Elevationn the Study Area

Flat ground lowland hill Low hill Mid-high mountain
LEMEETANE | MGl Proporti AEEEY Proporti AEEEY Prppor Acreage | Proporti Acreage | Proport
type e on (%) e on (%) e tion km? | on(%) km? | ion (%)
(km?) (km?) (km?) (%)
Arable land | 1368.12 67.52 228.4. 47.70 15.66 8.29 0.82 1.6 0.00 0.00
Woodland 247.04 12.19 226.97 47.40 168.54 | 89.17 48.76 98.3¢ 4.66 100.00
Grassland 19.59 0.97 3.4¢ 0.72 1.13 0.60 0.00 0.0C 0.00 0.00
Water area | 99.22 4.90 7.32 1.53 3.01 1.59 0.00 0.0C 0.00 0.00
ﬁ‘l’;‘nsémc“o 288.74 | 1425 | 12.7C 2.65 0.68 0.36 0.00 0.0¢ 0.00 0.00
gﬂgsed 3.52 0.17 0.0¢ 0.00 0.00 0.00 0.00 0.0¢ 0.00 0.00
Total 2026.23| 100.00 | 478.8" 100.00 | 189.01 | 100.00 49,58 100.0( 4.66 100.00
4.5
Arable land Woodland Grassland Water area =% Construction land Unused land
a
35
3
2.5
2
15
D
1 _
0.5
0
Y Q N Y
S \,‘?§ P\ N\ \(;2*
L & & RS
<© 9 K @\0
Q\r

Figure 9: Distribution Index of Different Elevations in the Study Area.
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Slope Effect of Land Use Landscape

For all types of landise landscape, with the rise of slope, the aredll dfpes of land use landscape first decreasec
then increased.

In horizontal slope area, the water area, unused, leonstruction land and arable land are all & dbminan
position (p > 1), and the water area distributi@s labsolute superiority (p = 2.98). Grassland aoddland were iran
inferior position (p < 1). In the gentle slope arédae water area, the construction land and thblarand are in th
superiority position (p > 1), the forest land i8l $h the inferior position (p < 1). In the stesfope area, only the able
land was in the dominant position (p > 1), and alleottypes of land were in the inferior position (1) To the dangerot
slope area, only forest land was in the dominasttjpm (p > 1) , water area, unused land, grassleoistruction land ai
arableland were in the inferior position (p < (Table 9).

From the analysis, it can be concluded that thpestaf 25° will be regarded as a turning point af thange o
land use landscape type, and the land use landsgage&vhich is closely related to man production and life will increa:
slightly in the region with the slope of less tt#8f, however, the landscape types, such as woodladdjrassland, whic
are little influenced by human beings are graduediguced. In the case of slopes greaten 25°, the reverse is true
(Fig.10).

Table 9 Distribution of Land Use Landscape in Different Slopem the Study Area

horizontal slope Gentle Slope Slope Steep slope Dangerous Slope
Landscape Type Acreage Proportion Acreage Proportion | Acreage | Proportio | Acreage | Proportion | Acreage | Proportion
(km?) (%0) (km?) (%0) (km?) n (%) (km?) (%) (km?) (%0)
Arable Land 149.43 67.79 395.44 49.94 380.08 58.78 346.98 61.50 328.04 62.44
Woodland 8.77 3.98 289.56 36.57 171.52 26.53 123.38 21.87 112.13 21.34
Grassland 1.62 0.73 8.10 1.02 7.89 1.22 3.98 0.71 3.04 0.58
‘Water Area 26.55 12.05 12.91 1.63 14.97 2.32 24.83 4.40 31.55 6.00
Construction Land 33.80 15.33 85.77 10.83 71.51 11.06 63.66 11.28 49.27 9.38
Unused Land 0.26 0.12 0.00 0.00 0.60 0.09 1.38 0.24 1.33 0.25
Total 220.44 100.00 791.77 100.00 646.57 100.00 564.22 100.00 525.36 100.00
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Figure 10: Distribution Index of Different Slopes in theStudy Area.
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Slope Effect of Land Use Landscape

With the change dflope direction, the landscape area of differepes$yof land us fluctuates The water area, construction
land and arable land are all in the dominant pasifp > 1), and the water area distribution ha®lals superiority (p :
2.99). Grassland, unuddand and woodland were at a disadvantage (p ©d)the sunny slope, water area, construc
land and arable land were in enfierior position (p < 1), while grassland and wtzodl were in superior position (p > .
The situation is the same in the sesuirny slope grading area. The arable land, water, @onstruction land and unus
land were in the dominant position (p > 1), whhe twoodland and grassland were in the inferiortfmos{p < 1).Arable
land, water area and unused land were in timinant position (p > 1), while construction landyadland and grasslat

were in the inferior position (p < 1Téble 10) (Fig.11).

Table 1Q Distribution of Land Use Landscape in Different Sope Directions in the Study Are:

Landsca Aspect flat ground Sunny slope Half sunny slope Half shady slope
pe Acreage | Proporti | Acreage | Proport | Acreage | Proporti | Acreage | Proport | Acreage | Proporti
(km?) on (%) (km?) ion (%) (km?) on (%) (km?) ion (%) (km?) on (%)
Arable land 14943 67.79 395.44 4994 380.08 58.78 346.98 61.50 328.04 62.44
Woodland 8.77 3.98 289.56 36.57 171.52 26.53 123.38 21.87 112.13 21.34
Grassland 1.62 0.73 8.10 1.02 7.89 1.22 3.98 0.71 3.04 0.58
Water area 26.55 12.05 12.91 1.63 14.97 232 24.83 4.40 31.55 6.00
g:és“u““’n 33.80 15.33 8577 | 10.83 7151 11.06 63.66 | 1128 4927 938
Unused land 0.26 0.12 0.00 0.00 0.60 0.09 1.38 0.24 1.33 0.25
Total 220.44 100.00 791.77 100.00 646.57 100.00 564.22 100.00 52536 100.00
3.5
Arable land Woodland Grassland Water area —*— Construction land Unused land
3
2.5
z
1.5
"-‘\
1 \‘-‘_ — -
—)
0.5
o
A, Q <
QQ,Q S \'QQ & 3
2 o S > oF
\s o A P P\
& S & &
< & q\v QP‘

Figure 11: Distribution Index of Different Slope Directions in the Study Aea
Terrain Niche Effect of Land Use Landscag

With the increase of theerrain niche inde, there are four types of landscape types in tlagligg area. Arab land is
increasing first and then decreasing; forest lamdncreasing continuously; construction land andised land ar

decreasing continuously; grassland and water aesfiugtuating

In the low terrain, arable land, grassland, wateaabuilding lan and unused land were in the dominant posi
(p > 1), and water area had absolute superiority 4055). The woodland was in the inferior posit{pn< 1). The arabl
land, grassland, construction land and unused Vearée in the dominant position (p1), while the water area and for

land were in the inferior position (p < 1). In th@ddle terrain, farmland and woodland were in tleenthant positior
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(p > 1), while water area, grassland and buildargdlwere in the inferior position (p < In the mediur-high terrain and
high terrain, only forest land was in the dominpasition (p > 1), but water area, farmland, grawsland building lan
were in the inferior position (p < 1Téble 11) (Fig.12).

Table 11 The Distribution of Land Use Landscape Index in Different Terrain Niche in the StudyArea

o on . Medium terrain Medium height . S
La o Low terrain niche Medium Low . a2in ni Height terrain niche
type Acreage | Proport | Acreage | Proporti | Acreage | Proporti | Acreage | Proporti | Acreage | Proporti
ion (%) (km?) on (%) (km?) on (%) (km?) on (%) (km?) on (%)
Arable land 193.76 59.75 538.77 71.04 385.66 64.56 64.10 40.39 40.91 11.81
Woodland 11.46 3.53 137.16 10.38 169.06 28.30 86.41 54.45 297.34 85.83
Grassland 5.34 1.65 12.79 0.97 1.45 0.24 0.95 0.60 1.94 0.56
‘Water area 58.13 17.92 37.22 2.82 5.10 0.85 2.59 1.88 4.74 1.37
E;‘;S“C“n 5472 | 1687 193 .06 14.61 36.10 6.04 425 268 148 043
Unused land 0.90 0.28 2.55 0.19 0.00 0.00 0.00 0.00 0.00 0.00
Total 32431 | 100.00 1321.54 100.00 597.37 100.00 158.70 100.00 346.44 100.00
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Figure 12 Distribution Index of Different Slope Directions in the Study Area.
CONCLUSION

The study on the present situation of land usedeayge types shows that the areiarable lan accounts for the most,
followed by woodland. And the land use landscape tglso has the characteristic in the space disimitn, in which the
arable landand the forest land distribution has the charastieriThe landscape types of land used in tudy area from
2000 to 2020 are mainly arable lamebodland and construction land, grassland, watea and other lar

The dynamic indexf the land use landscape in the study area carginol increase, which indicates that
intensity of human actities has gradually increased the impact on thd lzse landscape in the study area, from 20(
2010, the land use pattern was unreasonable, andZ010 to 2020, the situation improved greatlg, ldnd use pattel
was reasonable, and the land user@egvas high; The land use information entropydatdis that the development of e
factor is relatively balanced, and the developniemtot obvious from 2000 to 2010, and the develagne remarkabli
from 2020.
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The study of the effect of elevation shows thahwite increase of elevation, the advantage of ah&osystem
(mainly forest land) is gradually strengthened, theman activity is gradually weakened, and it isrenseuitable for
ecological protection at higher elevation. On thadgent, the gradient of 25° will be regarded asraing point of the
change of land use landscape type, and in thevathahe gradient of less than 25°, the land useldaape type which is
closely related to human production and living bléghtly increased, however, the landscape typesh as woodland and
grassland, which are little influenced by humambsiare gradually reduced. In the case of slopestgyr than 25°, the
reverse is true. On the slope, the water arealheddge superiority in the flat land, while the ggkand and woodland have
the superiority in the sunny and semi-sunny land, the arable land, the water area, the construtdiod and the unused
land have the superiority in the shady and semihsHand. On the terrain niche index, the water draa absolute
superiority in the low terrain position, the middiéev terrain position, the arable land, the grasdlahe construction land

and the unused land are all in the superioritytjprsi
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