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Abstract

Based on 16 prefecture-level cities in Shandong Province as an example, this paper constructs the
coupling coordination evaluation system of highway traffic and regional economy. The coupling
coordination degree and correlation degree of highway traffic and regional economy in Shandong
Province from 2011 to 2020 are analyzed by principal component analysis, coupling coordina-
tion degree model and grey correlation analysis. The results show that: 1) From the perspective
of time series, the coupling degree of highway traffic and regional economy in Shandong Province
is at a high level of coupling stage, showing a small fluctuation trend as a whole. The overall level
of coupling coordination is not high, and it is in the transition stage from moderate imbalance to
good coordination. 2) From the perspective of space, the coupling coordination degree shows a
pattern of decreasing from the center of provincial capitals and coastal developed cities to the
surrounding areas. Among them, the cities in intermediate coordination are mainly distributed
in the eastern coastal areas and the central and central regions of Shandong; the coupling coor-
dination degree of cities in southern Shandong is second only to the eastern coast and the middle
of Shandong; the coordination level in northern Shandong is barely coordinated, with significant
spatial differences; 3) The correlation degree between highway traffic and regional economy is
high on the whole.
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Table 1. Highway traffic and regional economic index system
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Table 2. Coupling coordination degree type and grade division
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FURF T4, B RIET LR B G R QLUAREGTHESE) (2012~2021 )BT REHR 1) A 14 B 48
FEURAFSIUEIE, T 2019 4E 1 A i AR TEIX R %, KEFEmiF NGFE I, M 2019 =2 ikt
I B EHR ST HE R INFEST R T, JR/EULERAE F T HR b3 .
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Table 3. Highway traffic and economic development index weight evaluation system

® 3. ARRBESRFERIBITRETFN R

) N W
ity fetr
2011 4F 2014 2017 4 2020 4F
N TR 0.043 0.179 0.132 0.228
NS TR o g R 0.260 0.000 0.199 0.131
/Ny 0.043 0.188 0.133 0.228
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Continued
AR 0.098 0.153 0.074 0.160
NEFIE AR 0.250 0.150 0.201 0.055
YN WSk i 0.219 0.178 0.103 0.159
e 0 s AR R A 0.087 0.153 0.157 0.040
GDP 0.174 0.179 0.167 0.166
A1) GDP 0.003 0.000 0.136 0.030
FL2H 2 i A 0.187 0.188 0.151 0.173
XIRZ Aol S = 0.152 0.153 0.108 0.154
Tolki =g 0.146 0.150 0.164 0.149
H=rb Rl 0.172 0.178 0.163 0.164
A2 B B H 0.166 0.153 0.111 0.163
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B IR IR SR R, SN T AT T AR A BRASE S AT R R RE NS, BEF S LL GDP fahr i,
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Table 4. Correlation coefficient of highway traffic and economic index GDP in 2011 and 2020
3 4.2011 F£5 2020 FE&MH QBB S ZFIERR GDP BRI R

. N e } L PEAEE  AKI
gy TEAWEE TRLAT A waamnR amRE Dol l’ ey

2011 2020 2011 2020 2011 2020 2011 2020 2011 2020 2011 2020 2011 2020
G 0987 0.691 0.942 0.740 0.953 0.533 0.849 0.541 0.849 0.541 0.688 0.478 0.749 0.587
HEW 0908 0.618 0.860 0.858 0.735 0.421 0.764 0.434 0.763 0.434 0.825 0.347 0.560 0.525
T 0909 0.800 0.864 0.863 0.993 0.854 0.895 0.895 0.901 0.894 0.770 0.640 0.973 0.901
AT 0971 0.873 0982 0.868 0.900 0.657 0.983 0911 0.984 0.910 0.875 0.408 0.967 0.998
ZRET 0935 0.908 0901 0.798 0.927 0.961 0.915 0916 0.914 0916 0.804 0.686 0.842 0.831
MMet 0978 0.837 0.983 0.906 0.788 0.609 0.849 0.702 0.848 0.701 0.547 0.547 0.954 0.640
GG 0.983 0967 0.978 0.851 0.945 0.831 0.903 0.807 0.905 0.808 0.756 0.548 0.978 0.949
FFTm 0955 0971 0947 0869 0.979 0.965 0974 0.880 0.972 0.880 0.791 0.648 0.954 0.744
&M 0985 0.777 0937 0974 0924 0.713 0964 0814 0961 0.814 0.826 0.334 0.865 0.864
BT 0914 0.901 0.955 0.816 0.999 0.980 0.935 0.850 0.934 0.850 0.838 0.483 0.916 0.847
HIET 0964 0.976 0.988 0.868 0.913 0.703 0.990 0.917 0.991 0917 0.333 0.846 0.979 1.000
I&JTHT 0.937 0.773 0.928 0.749 0.967 0.955 0.864 0.680 0.865 0.681 0.798 0.682 0.920 0.407
@M 0.956 0.790 0.980 0910 0.866 0.743 0.833 0.719 0.835 0.720 0.849 0.740 0.949 0.987
I3 0.958 0.738 0.985 0.943 0.902 0.636 0914 0.681 0914 0.681 0.851 0.745 0.970 0.644
EMT 1.000 0.858 0.964 0.864 0913 0.745 0.908 0.779 0.906 0.775 0.858 0.813 0.956 0.823
FEET 0901 0.800 0932 0.762 0.884 0.747 0.816 0.643 0.818 0.643 0.882 0.930 0.882 0.995

DOI: 10.12677/0jtt.2023.124031 284 BB EEFW/ N


https://doi.org/10.12677/ojtt.2023.124031

ikhfe, TEEE

Table 5. Calculation results of correlation degree between highway traffic and regional economic GDP in 2011 and 2020

525.2011 52020 EABXBSXIGEF GDP xBKEIHEER

- RIE 4
fabr
2011 2020 F-21H 2011 2020
AR 0.897 0.760 0.826 5 5
E 3 UNEN 0.897 0.761 0.829 6 4
NEY ke 0.945 0.852 0.899 2 1
AR A 0.901 0.796 0.849 4 3
T A i AR ] L e e 0.768 0.617 0.693 7 7
AR 0.912 0.753 0.833 3 6
R A AR 0.953 0.830 0.892 1 2
P 0.896 0.767 0.832 / /

44. BRESHBAHARSR

A Z(10)~(15)THH AR H] 2011 £ 5 2020 A PR ACIH 5 X ME G385 L 5304 PR BE 5 45 S L
% 6).

Table 6. The results of coordination index between highway traffic and regional economy in Shandong Province

6. IIRBQBIRES XEEFIFHERER

C(t) D(t)
b2 i
2021 4E 2014 £ 2017 4E 2020 £E 2011 4E 2014 4E 2017 4E 2020 £E

Grrg 0.995 1.000 1.000 0.983 0.791 0.805 0.782 0.769
Ham 0.997 0.920 0.967 0.932 0.923 0.780 0.853 0.800
i) 0.998 0.969 0.923 0.997 0.576 0.474 0.452 0.452
AT 0.996 0.998 0.996 0.797 0.294 0.290 0.251 0.320
RE 0.899 0.768 0.710 0.873 0.317 0.276 0.332 0.277
& i 0.991 0.974 0.998 0.990 0.748 0.673 0.736 0.718
Yy 0.995 0.999 0.948 0.984 0.669 0.718 0.698 0.752
el 0.942 0.999 0.996 0.991 0.549 0.617 0.536 0.665
R 0.991 1.000 0.996 0.899 0.419 0.456 0.418 0.509
JBHE T 0.965 0.895 0.857 0.962 0.361 0.296 0.348 0.309
H &7 0.682 0.496 0.927 0.803 0.229 0.144 0.265 0.295
I 37 i 1.000 0.955 0.908 0.928 0.619 0.697 0.621 0.757
I T 0.996 0.900 0.879 0.903 0.472 0.573 0.458 0.558
H3, i 0.977 0.980 0.913 0.837 0.418 0.510 0.423 0.547
T T 0.995 0.931 0.909 0.849 0.374 0.411 0.361 0.447
PR T 0.982 0.894 0.794 0.901 0.474 0.521 0.469 0.644
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Figure 1. Coupling coordination degree of highway traffic and regional economy in different cities

1. BHARRZBSXEZFEEHREE

2) @ 2 H5E 3 13 H 2011 4E5 2020 EA-4ERVA B RS IE 5 X IR B 25 S VRN KPR 3 3
Ktil. SHIER RIEEA —EhIX 25, 281K RO RIFE R F3G KRB . B 2 AR
El, WRELHFEEACTFHEG I =M 5085 5. BFi. WA g 2020 455 2017 LT LB K
BRI AT WGITT . SR i Ay AL ECRE HIRHT 5 R E R A5 56K PRI, WA
BER G AP S A TE(E 3)RE, L Wit W, HSEETT 2020 A2 4R G KPR,
Kot T 2020 AEAHXSLLHT 9 AL TR K, HARE 5 B0 A8 Il 45 G /P AR UK.

3) JEIEXT 2011 4E5 2020 AR AN 1A BEAC IR S 225 R R RBOIRGLAH TR T, R FH K €O
FRAY T A B2 T 2 BRI 5 X IR G SRR R B (. 4) BORIRIE S IR(E 5)o ARG SRIBRBERI 7Rt
MEFERR IR SRR R, SRR KPR 2 B it 7 Jo 2 B DI B 1(0.899), HLUCH il A % HL
F£(0.892), AEXTLYIEHEE(0.849), AEREE(0.833), FH A EFE0.829), A EFE0.826), EHEIKF
RIARRE; s A AR A LG K 22(0.693), B THm KRIRFERE . MINTR P FoRFE, RERFEKTREA T %
k. 2011 £E5 2020 FEABEACIE-S A5 1 ORI B T S UL ERERE, FLrh 2011 4R T R /K P8

DOI: 10.12677/0jtt.2023.124031 286 BB EEFW/ N


https://doi.org/10.12677/ojtt.2023.124031

KA, EEMH

WRRZAES, 2020 AN TRGR/KCT IRIR R i B B ACIE S XSRS (A AR IO ORI BE s AR AL
HIZA S XIREGT AL A SR A EL ORI AR LM, AZHISHAE X SRS Ak o A J v A48 BRI

1.000
0.900
0.800
0.700
0.600
0.500
0.400
0.300
0.200

0.100
e M || i

0.000
7& ?& O & R R R R & R KRR
%{& )//(/% \& /2/?<>§’ )&‘/d& @ \&Zf/& 4\, /%{:)é’ @) ? \&%\ ‘& @0\% @5\\ {{SQ‘&

2011 W 2014% 2017 = 2020

Figure 2. The change trend of the comprehensive level of regional economy in ten years
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