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Analysis on the Interaction Between Rail Transit and Urban Land Use Types

ZHU Chenming', FENG Zhongjiang'®, WEI Wei', BI Wenya', GAO Shijiang’

(1.School of Geographical Sciences, Hebei Normal University, Shijiazhuang Hebei 050024 ,China; 2.Hebei Key Laboratory of
Environmental Change and Ecological Construction, Hebei Technology Innovation Center

for Remote Sensing Identification of Environmental Change, Shijiazhuang Hebei 050024 ,China)

Abstract: Under the background of increasingly rich big data,using high resolution remote sensing im-
age,in combination with point of interest(POI) data and rail transit traffic data,spatial-temporal effects of
rail transit on land use change and impact of land use on passenger flow at rail transit stations are
analyzed.The results show that: 1) From the stage of subway construction to operation,the change rate of
land use increases gradually, and the intensity of land development and utilization near subway lines
changes from medium and low intensity to high intensity.2) There is spatial heterogeneity in the impact of
rail transit on urban land development and utilization.Rail transit has a greater impact on land use change
in suburban areas at both ends of the line, but a smaller impact on mature urban centers.Most of the sta-
tions with land use change are far away from urban centers.3) The influence of land use on the passenger
flow of rail transit exhibits significant temporal differentiation characteristics.No matter on weekdays or
weekends,commercial land has a great influence on the passenger flow,and the green square has a strong
ability to attract the passenger flow on weekends.4) The attraction of land use to rail transit passenger flow

has nonlinear characteristics and threshold effect. The attraction of commercial land and residential land to
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rail transit passenger flow reflects significant factor values ranging from 0.15 to 0.75 and 0.3 to 0.7 ,respec-
tively. The attraction of distance from CBD to rail transit passenger flow mainly concentrates in the range
of 0 to 4 km.

Key words: rail transit; land use change; high-resolution remote sensing image; site passenger flow; POI
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Tab.1 Construction and Operation Schedule of Shijiazhuang City Metro Line 1,Line 2 and Line 3
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Fig.1 Shijiazhuang Metro Line Map
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Fig.2 Land Use Distribution Map of Shijiazhuang City Metro Line 1 in 2010,2015 and 2020

>z

R R [ R R R
) %ﬁ%ﬁ)ﬁﬂﬂ ] ﬁ%%ﬂ%ﬂl : E%
N
e 0 i e
AE I B P A [ A% it i 45 i
A FERS F b A 3RS L)Y
Y [ ] ﬂﬂg&éﬁﬁ
3.5km 3.5 km 3.5km

B3 AREWHEK 2 S 2010,2015.2020 £B& LA AL HE
Fig.3 Land Use Distribution Map of Shijiazhuang City Metro Line 2 in 2010,2015 and 2020
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Fig.4 Land Use Distribution Map of Shijiazhuang City Metro Line 3 in 2010,2015 and 2020
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Fig.5 Average Plot Ratio of Completed Residential Districts in Shijiazhuang City
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Tab.4 Land Use Change Rate in 1 km Buffer Zone of Each Subway Station in Shijiazhuang City from 2010 to 2020
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Tab.6 Metro Stations with Changed Land Use Types in Shijiazhuang City
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Tab.7 K-means Clustering Results and Site Classification Results
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Fig.6 The Number of POI and HF Value of Inbound and Outbound Stations at Work-oriented Station
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Fig.7 The Number of POI and HF Value of Inbound and Outbound Stations at Residential Stations

O3 H R 55 U . POT B06 LA JE IR 55 R i) 3 2 0k = L 28 S il 55 P b 0 2 i )™ 3 1 R 43 31) ol DX 3
SATHTFLY 26 %6 R 24 %6 R A GG 0 AR E 3 A RS R B B A e 2 Tl S TR i X s A b R B B
A SRR 55 JE v LUA & Sl QWL IR 8) SR i), itk 3 HF (&, 3k QR AD T 9:00 A1 19.00 H B HF &
W JE RK ZBEBEAEIX 2 A B[R] 5 32F A2 2R 55 3% BT sl g b )™ 3 3464 R IR 00 5 3% 35 3 (O B T 182 00
A1 21:00 3R 0, 32 T4 TT J IR AR 2 A4S B[] 79 5075 T R R AR R, A5 2 iR 55 7R i i 1 2 Ui i
FEAE T LK 1A T 3 a8 SR 8 e iR 55 750 3 45

BB NiE3%

0.20

0.15

HF {4

= 0.10

0.05

6:00 12:00 18:00 24:00

8 AHARF AL R POL HHE A0 HE 46 HF &
Fig.8 The Number of POI and HF Value of Inbound and Outbound Stations at Public Service Stations
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Fig.9 The Number of POI and HF Value of Inbound and Outbound Stations at Working Hybrid Stations
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Fig.10 The Number of POI and HF Value of Inbound and Outbound Stations at Mixed Residential Stations
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Fig.12 SHAP Main Impact Chart for Commercial Land Use
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