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Abstract: Although the socio-economic development benefits from establishment of transport infrastructures, their
unreasonable construction also pose profound negative impact on ecological systems and sustainability. In China, the rapid
development of high-speed railway ( HSR) network has had a large impact on the changes in land use and landscape
patterns along the routes. Therefore, scientific analysis of the gradient effect of the changes in the land use and landscape
pattern along the high-speed railway routes, and then understanding the impacts of human activities on ecosystems
represented by high-speed railroads is of great significance in enhancing landscape ecological protection and building a

sustainable high-speed railway network. The Xi’an-Chengdu high-speed railway connecting the hub city of northwestern
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China, Xi’an with the hub city of southwestern China, Chengdu was launched in December 2012 and operation started in
December 2017. As China’s first high-speed railway crossing the Qinling Mountains, it is highly typical to explore the
disturbing impacts of this high-speed railway line on land use and landscape patterns along the route. Against this
background, this study takes the 10-km buffer zone on both sides of the Xi’an-Chengdu high-speed railway as the study
area, divides the 1-km equally spaced buffer zone, and analyzes the changes in land use and landscape patterns in the
buffer zone and buffer zone based on land use data before and after the construction of the Xicheng high-speed railway
(2010 and 2018) to reveal the gradient effect of the impacts of the high-speed railway line. The results show that; (1)
Cultivated land, woodland and grassland are the main landscape types in the buffer zone along the Xicheng high-speed rail
line. The opening of the HSR line construction increased the human activity area represented by construction land. (2)
Under the influence of the construction and opening of high-speed rail lines, the degree of land use shows significant
neighboring high-speed rail pointing and distance attenuation gradient effects, and the area with the largest increase in the
degree of land use is located within 1km from the high-speed rail line, showing the trend of agglomeration under the high-
speed rail pointing. (3) The impact of the opening of the high-speed rail line construction on the landscape pattern has a
significant distance attenuation gradient effect. The effect zones show the distribution characteristics of Qinling section
(1.3km) <Bashan section ( 1.5km) <Guanzhong plain section (2.5km) <Hanzhong basin section (5.6km). These effect

zones are also the key area of landscape ecological protection along the study area.

Key Words: high-speed railway; landscape pattern; gradient effect; distance decay; the Qinling Mountains
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Fig.8 Relationship between distance and the change of each landscape index within the 4km buffer distance of the Guanzhong Plain section
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Table 3 Statistics of inflection points of landscape pattern index in different buffer zones( Guanzhong Plain section)

TebRZen LI AN[FZE i X W Bl Different buffer ranges/km
Index type Index name 10 9 8 7 6 5 4 3 2 1
BEPE R PD >9 >9 <0 19  19* 1.8 1.3 0.8
Patch index ED <0 <0 2.1" 1.9 1.3 0.7
AREA_MN 8.1 7.8 6.1 6.3 4.6 >5 0.9 *** 0.8
TR AR SHAPE_AM 5.1 4.8 42 3.4 >4
Shape index FRAC_AM 4.8 4.8 4.5 3 <0
RS CONTAG 3 0.7
Aggregation index DIVISION 5.7 5.4 5 4.8 4.2 3.3 3.1"
SPLIT 4.7 4.7 3.5 29"
ZFEPEFE R Diversity index SHDI >8.1 267 2.3
R FR Connectivity COHESION 3.5 4.4 4.2 3.1 29F 0.7
BEN 6 9 2 6 5 7 9 3
B 6 6 2 5 5 6 7 3 2 5

o« REZWFMKTF0.05, # = RFRWFFEKT 0.01, =+ AR R FVEAKF4 0.001

R4 FARENERASUEBIEEIB G (FRED)

Table 4  Statistics of inflection points of landscape pattern index in different buffer zones ( Qinling section)

HekRem ERR AR AN 2% o} X3 [l Different buffer ranges/km
Index type Index name 10 9 8 7 6 5 4 3 2 1
BEHR bR PD <0
Patch index ED
AREA_MN >8
AR SHAPE_AM >9 1 137"
Shape index FRAC_AM >8 1.4*
REFIRIR CONTAG 0.8"
Aggregation index DIVISION 2.7 2.9 1.9 1.37" >0.9
SPLIT 2.4 2.9 1.37
LR R Diversity index SHDI >10 >9 >8 <0 <0 0.9 <0.4 0.8
BRI Connectivity COHESION 1.9 2.4 1.3%**
BEN 2 1 8 4 1 1 1 1 6 2
P A 0 0 4 3 0 1 0 1 6 1

TUHR 23 1 B R T S5 LS e AR AL R ) A3 X 2 800m , L Bk (2 R 3 BRI 7E 5.6km LAY, 245 B
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Fig.9 Relationship between distance and the change in each landscape index within the 2km buffer distance of the Qinling section

x5 AEZENXEEANSVWEBERE RS (OUDEE)
Table 5 Statistics of inflection points of landscape pattern index in different buffer zones( Hanzhong basin section)
EhR B ShR44 PR AN[RIZE b X Y Different buffer ranges/km
Index type Index name 10 9 8 7 6 5 4 3 2 1
BEYAE TR PD 2.1 4" 1.8 1.5 0.7
Patch index ED 5.9 5.2* 4.7 4.2 3.4 2.7 2 1.4 0.7
AREA_MN 49" 5.2 3.5 2.8 1.9 1.4 0.7
FEARTEIR SHAPE_AM 6.7 5.9 55 49 43 3.6
Shape index FRAC_AM 6.7 5.7 567 5.5 4.5 4.2
RS CONTAG 2.7 2.2 2.2 1.6
Aggregation index DIVISION 6.8 6 5.4* 4.6 4.1 3.2 2.1
SPLIT
ZFYESE R Diversity index  SHDI 7 5.9 5.7% 5.4 >5.4 4.2 3.2 2 1.4 0.8
P HER BT Connectivity COHESION 7 5.5 55 5 4.6 1.8 0.7
BEMH 5 7 8 7 7 6 4 5 5
P 5 7 8 7 6 6 4 5 5
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Fig.10 Relationship between distance and the change in each landscape index within the 8km buffer distance of the Hanzhong basin section
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Table 6 Statistics of inflection points of landscape pattern index in different buffer zones ( Bashan section)

BARE A R4 TR AN[F] 2% #h X JE R Different buffer ranges/km
Index type Index name 10 9 8 7 6 5 4 3 2 1
BEYFE bR PD 0.6
Patch index ED

AREA_MN 6.6 5.4* 3
2t SHAPE_AM 3.5 1.47 0.6
Shape index FRAC_AM 3.5% 0.5
RS CONTAG 4.9 53 <0 <0 <0 1.6 0.6
Aggregation index DIVISION >8.1 1.6

SPLIT 5.6 3.8* 1.2%%
ZAEVEFEAR Diversity index  SHDI 6 5.4 5.4 19+ 16
HEEFEEFR Connectivity CONHESION 3.6" 1.4*

EAE 2 2 2 2 6 2 1 5 2 4

EiD=Rh e 2 1 2 2 5 1 0 5 2 4

3 itig
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BARAAC B I it R IE AT A JC AL I B RRPE R IR IR 78 T A BEAE IR R BLHEAHC A 14 T 5B AR
A52% (road ecology ) AN N7 FRIA% I8 AE 25 2% (railway ecology ) LASE HIZBUBAIF ST (b BE 2 RIE T E A IS
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Fig.11 Relationship between distance and the change of each landscape index within the 3km buffer distance of the Bashan section
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