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Abstract

The traffic construction and population mobility promote and restrict each other. The coordinated
and balanced development of the two is the practical guarantee for the realization of the people-
oriented transportation power strategy. The traffic dominance model, social network analysis
method and coupling coordination model are used to quantitatively analyze the spatial distribu-
tion characteristics and interaction between the traffic and population mobility systems. The re-
sults show that the transportation advantages of highways and railways in Shandong Province are
“core edge” structure, which is high in the middle and low around, and “radial” structure, which is
a single core. The density of people flow network in Shandong Province is low as a whole, the
high-density area presents the core shadow effect, the spatial proximity of the connection intensi-
ty is significant, and the potential energy of population flow of urban individuals is different. The
transportation system plays a relatively stronger role in driving and constraining the population
mobility system. According to the level of development, the combination relationship can be di-
vided into 16 categories, mainly advanced and synchronous. According to the coordination rela-
tionship of the coupling system, it can be divided into 3 categories, mainly highway and railway
are benign coordination.
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Figure 1. Spatial pattern of highway dominance
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Figure 2. Spatial pattern of railway dominance
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Table 1. Comparison of density, accessibility and location advantage
1 FE. AR ENLEER

B ABREE  REEE ARWEME  BREWEE ABEXALLS B BB X A SR

] 0.9037 1 0.8982 1 1 0.9967
H 1 0.7049 0.5258 0.8355 1 1

i 0.4775 0.889 1 0.9501 0.9566 0.977
A 0.4827 0.5704 0.6227 0.7541 0.357 0.6951
RE 0 0.1014 0.7621 0.1936 0.6768 0.3115
ke 0.3189 0.1057 0.1932 0.6908 0.2892 0.877
M 0.5709 0.4755 0.886 0.8929 0.969 0.9902
o 0.3662 0.6307 0.6164 0.7615 0.3843 0.8131
RU 0.4567 0.4931 0.911 0.9142 0.7973 0.8689
i 0.59 0 0 0.6626 0 0.8033
H 0.3408 0.6222 0.7795 0.799 0.6684 0.8787
s 0.455 0.2508 0.7142 0.7952 0.5477 0.8902
1 0.252 0.3762 0.5753 0.9316 0.4894 0.9016
T3 0.3576 0.1195 0.6772 0.3167 0.518 0.5066
TEIH 0.2388 0.1307 0.8394 0 0.7624 0

TR 0.1615 0.2199 0.2812 0.676 0.0073 0.7066
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Figure 3. Spatial pattern of population mobility network density
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Figure 4. Spatial pattern of population mobility potential energy and contact intensity
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Figure 5. Distribution of the combination type of highway traffic dominance and population mobility potential energy
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Figure 6. Distribution of the combination type of railway traffic dominance and population mobility potential energy
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Table 3.Combination type statistics of highway and railway traffic dominance and population mobility potential energy
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Table 4. Coupled co scheduling of traffic dominance and population mobility potential energy

F 4 RBABESAORDBEERFEENEE

- 7N Rk

MAEYRRE DA PiARR MEWIRE DA B!
b 0.995 T B 0.995 R
#Hh 0.836 KA 0.826 SRy
T 0.715 w1 0.734 o %
B 0.439 Wil 2% 0.488 Pl 2K 1
KR 0.421 LT 0.337 R
& 0.436 Wil 0.593 R
Y 0.794 2R R 0.779 SN
i 0.622 I Nt 0.723 w2 P
R 0.642 I NG 0.647 I
Bt 0.162 FEE KA 0.261 o 4 1
H & 0.474 WS 0.508 5 2
Vi 0.665 BN 0.691 IR
el 0.525 UG IRl 0.62 WA
T3k 0.441 Wil 2 0.39 B
gl 0.602 WIR A 0.217 Hh RS 2R i
SLIRE 0.194 R S 0.519 VOEE DN

7. &g

PALZRAE 16 TN AR R, XA E. BREESSEAA LREI A1 R G0 i L R bR &
TR RGN SR A (B R ), BARART P I E B R RS FR . BB RN

1) ABRACEAL LI P G PR ot - & gk, ACFBUS T 52 68 T XA A
HE R L, FKPBUR AR T 52 X AL BEEATAT A NE RS2 AR o PRk Sl e 55 1 2 B A% O i “TRURPIR
ASTAIAK SRS, 7KV A e R T kA A [ 2 R R D I S, CRRIE RN B, MK
R 1 = ZE LA Z O P

2) NRiish#k L 2 HRaIRE, 3 IR ZE R BOK . fEM AR5 BT T, 50% A3 T 9%
REEX, m XA D IR IR, R RIS R SRS AL . AEBR R 9RBET T, I8 18] A A0
CHEZ” BARDL CTUEARR” AR, BRI SRR, AR B IR R —
ATTTE R D — SRR amBE N CEh L7, HAEim e LB B i AT BUEE A AR o .
FENIPRENHBRETT I, AR RN RN ST, T g N DR s aE =Rk, HE W
2% LA A 8] o A B AT AR AU .

DOI: 10.12677/mse.2023.121008 82 RS T


https://doi.org/10.12677/mse.2023.121008

5K 5o i

3) W IASE RAMN RS RGAFAEM EAER KRR, 5 ME AR 58, B RZE @I iist A
FIR BN T sh A s QPR EF , RIAEPR 7 1. 78 2 I 2SI 45 B ) RE 08 SCHE RS s s L I N iR 8l DA
XA XV SRR T g R ARER s AR AT 35 15 DX 3OuE DA s i JE N sl BA 1 1A v A
IR T A AR . AR T N BRIk Ak, Bk R BT 8 TR AmEE R, H
NSRBI E S TS, BELES ARSI R, SRS ER ST AR,

4) IR S PR ALIE IR 0 N =2 — AR SRR N PRI I T, IR T B R A
WER SN R AR, #efud B s R IRIR %, [RIRE, BRI Gk il i) A o
HENVERT, AR/NT (RN VB 22 5 R SR — Sl A 3 T, I T A T M 55 S A R 1
W RN VRN T R FIRS,  SEI 2 Fhag i 7 SOl R s =2 AP A 35 e A (3R T, e 2R3 T 1 % e
AR AR TH B AU S RN RSl B R B KT, R IR TR 5| 70 R0 R b T 1 IR L

S5k
[ X%, B4, s, U, 2000-2020 4F R EA LA R B SRR R]. IR, 2022, 77(2):
381-394.

[21 mEAE, AR, PEE IR DTS R R B U] ARG, 2020, 42(3): 46-54.
[31 W TEpE, MU, ISR AN 930 2 (a4 S5 (0 4 2 0 AT —— LA B - P BB S WOE S X B[], 3
BERTE, 2019, 38(7): 1678-1693.

[4] Castells, M. (2010) Globalisation, Networking, Urbanisation: Reflections on the Spatial Dynamics of the Information
Age. Urban Studies, 47, 2737-2745. https://doi.org/10.1177/0042098010377365

[5] RSB, VLU, Buk, ST TR AR B Bl i s v e S A A5 AL S PR N R s FE[]. HERAE S
R, 2019, 21(1): 68-76.

[6] XBAEARE, ARMEf, W, 2RI, Bi/NE. T E B A A R i A T R 2% I 3R A 9] ML BT A,
2018, 37(6): 1181-1192.

[7] EEANE, TbREL BB S H EAE B RS TT WE R[], HhIEAEHR, 2004, 59(3): 446-454.

[8] v, Edk, ¥risvh, SRCH. ALt BRE R I 2 0 A b R AR IE—— T R AR A I R R[] M PRRL
HEJE, 2018, 37(3): 397-406.

[O] JAfE, S, 2FR. BT EE A B LR A8 E M 4% i oy 5 R s B 2 0], RN B K224, 2022,
39(1): 64-73.

[10] Ewesk, S, AoioR. ol erik- BT 4 W0 2% (0 22 T (A 5B S PR 3R [J]. s BERL, 2020, 40(5): 675-684.

[11] Liu, C.L., Wang, J.Q. and Zhang, H. (2018) Spatial Heterogeneity of Ports in the Global Maritime Network Detected

by Weighted Ego Network Analysis. Maritime Policy & Management, 45, 89-104.
https://doi.org/10.1080/03088839.2017.1345019

[12] Matsumoto, H. (2004) International Urban Systems and Air Passenger and Cargo Flows: Some Calculations. Journal
of Air Transport Management, 10, 239-247. https://doi.org/10.1016/j.jairtraman.2004.02.003

[13] o, SKAMIE, M8, SHZEA. T RO PEREE AL b i R M AR AE BT 0], B HEE, 2017, 37(8):

53-59.
[14]  SKARNE, 2260 a0, SEHERE. b SR FHALZ S Je i AR S Ge m [2R 7r Hr (9], b BN VRS, 2021(2): 76-87+
127-128.

[15] Bfizsde, UdRpE. 56T o7 B R &G AN DB 2Bk R —— 3l mFE L] AR 542,
2020, 36(5): 1-13.

[16] Abel, G.J. (2013) Estimating Global Migration Flow Tables Using Place of Birth Data. Demographic Research, 28,
505-546. https://doi.org/10.4054/DemRes.2013.28.18

[17] Sk/NZR, BRRIE, FEHE, DEM. 3T T R R 00 R E 5 R4 45 M IR AT A (3], HuER(E B AR,
2021, 23(10): 1798-1808.

[18] Xifgy, T3, ZFEE, MR, BT RN DR KSR M F RSN TR 4% B[] S5, 2020,
40(4): 28-37.

DOI: 10.12677/mse.2023.121008 83 RS T


https://doi.org/10.12677/mse.2023.121008
https://doi.org/10.1177/0042098010377365
https://doi.org/10.1080/03088839.2017.1345019
https://doi.org/10.1016/j.jairtraman.2004.02.003
https://doi.org/10.4054/DemRes.2013.28.18

Ky

[19]

[20]

[21]

[22]

[23]
[24]
[25]

[26]

[27]
[28]
[29]

[30]

[31]
[32]

[33]
[34]

VKR, TRIEP, BEREL, ER TLoRE BN A s R AR R E) K 3R —— R T4 2 i i R 1 9]
AR, 2017, 32(6): 80-86.

WIBK, PR, BRI, T R Ak B A T RN 4% 45 44 43 i —— LA 2015 4E A1 2019 RIS HUE B[], vETFE
JFITE K 22230 (AR B R), 2021, 46(4): 79-88. https://doi.org/10.13718/j.cnki.xsxb.2021.04.015

ZERNF, BEEAR. A ELN RS N 48 R AR A s i PR A 8 —— 22 T I U B KR I i [3]. M AREB 5 8 1,
2022, 44(2): 1-9.

ZERNET, WRog, EENE, FLTE. NVRALA T IR T S R G5 A AR AE SR S v B B —— DA s TN I[). ST R R
fF 7%, 2021, 28(6): 58-65.

AR, MEME, 22, . ZZE5 N DS BT —— U )14 A EI[]. fvE A2, 2018, 37(25): 198-200.
ZHE. LRI S AT R R IR A M AR 4 AT [D]: [l 4224718 50]. Jhat: JbRtagid K2, 2007.

Fol, AJdhdh, FRIG, 2ROl TG, SRR N DGR 208 AT R [I]. 208 ik, 2020, 36(6):
100-104.

BIE, Bib, RS, EEHED, WS, B, YRE, KW, 2P ERADRERARNEG S IEIEM
R RWFF[I]. HuFEZEAR, 2020, 75(12): 2699-2715.

WHEY, iE KEMaPis s 5 AN 0sh o mik RiEdE]. BBE 5T, 2021(7): 39-54.

B, F4E, ER. ZEAERE S EA DIER: BT 5 A 0] S EEEE, 2012(3): 69-77.

Wik aR, EURET, TREIR, KL, I, FE T A R U A o T O A R ST AR ], LB, 2022,
42(3): 436-445. https://doi.org/10.13249/j.cnki.sgs.2022.03.008

T, fREAN, TN, BER, TIE BT ADITHEREER KR s 22 il iz 7 A AT IS A ], &8
Wiz ARG TIRESE R, 2020, 20(1): 241-246.

SHEE, Hal, T8 FE 30 NG (7)) 38 18 F A v it 25 [\ tH 2N AF L [I]. &5z, 2021(4): 26-38.

KN, R, KB, K, EHE St I RN IE R N R W 2 RARFIE[)]. AR, 2021, 66(8):
252-256.

SRE, TR, 5. o E XIS @R o 7772 &R A A [3]. Hi 3R, 2008, 63(8): 787-798.
PNEH, HEZE, R E A R AL AT @ R B AL RS R SRS LI [J]. HLBE AR, 2021, 76(2): 444-458.

DOI: 10.12677/mse.2023.121008 84 RS T


https://doi.org/10.12677/mse.2023.121008
https://doi.org/10.13718/j.cnki.xsxb.2021.04.015
https://doi.org/10.13249/j.cnki.sgs.2022.03.008

	交通优势度与人口流动的空间格局及互动关系研究
	摘  要
	关键词
	A Study on the Spatial Pattern and Interactive Relationship between Traffic Advantage and Population Mobility
	Abstract
	Keywords
	1. 引言
	2. 文献评述
	3. 评价模型与数据来源
	3.1. 交通优势度模型
	3.2. 人口流动模型
	3.3. 耦合协调度模型

	4. 山东省交通优势度空间格局
	4.1. 公路优势度格局分析
	4.2. 铁路优势度格局分析

	5. 山东省人口流动格局
	5.1. 网络密度分析
	5.2. 联系强度分析
	5.3. 人口流动势能分析

	6. 山东省交通优势度与人口流动的互动关系
	6.1. 交通优势度与人口流动相对发展类型
	6.2. 交通优势度与人口流动耦合协调度

	7. 结论
	参考文献

