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Abstract
As of June 2023, China has achieved a remarkable milestone in infrastructure development by
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constructing 177,300 kilometers of highways, the largest network globally. According to the
long-term plan for the national highway network, the total length of highways in China is pro-
jected to reach 162,000 kilometers by 2035, the planning has been completed ahead of schedule,
and a modern, high-quality national highway network has basically been formed. This significant
development plays a crucial role in shaping the new development pattern and serves as a pivotal
support for economic growth. In this context, the classification of highway service areas has be-
come a research focus. It is of significant importance for understanding the land use around dif-
ferent types of service areas, the patterns of passenger flow changes, development trends, and
construction planning. To deeply analyze this topic, this paper adopts the method of cluster analy-
sis. By collecting data on points of interest (POI), transportation hubs, and other key facilities near
the service area, as the main variables for the study. After the data was standardized using the
Z-Score method, this study applied principal component analysis and k-means clustering methods
to perform a detailed classification of highway service areas. According to our analysis results,
these service areas can be divided into four categories: comprehensive service areas, integrated
production service areas, tourism-oriented service areas, and industrial production service areas.
This classification not only lays the foundation for our subsequent in-depth research but also pro-
vides a reference for the future development direction of service areas.
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KA RS RATIEIRA, SR YIIRIS AT, ATE A RETE B BRI R A R T 1 L

BT IREE N 1 40 A S BB 1B LA, I Gort R A5 B A E T IR DR AR S L, IR ECE
WS BOE Sl A L.

2) PROTIRBUR AT R R R, @I I SR R RIA AT PO B SR L, SRk, T %K
BRI, RO RS X T 45 R .

3) PR e s AR, BENE AR IR BT R e M R R O

GAUE, ARSCHRRERME T — ik T IR S . 8 MERKNERIENVIGMASE, FIAEN
21PN,

Table 1. Initial clustering variables
1 VIARETE

BETS AR B4R AR IA
1 [R5 R4 X B 5 km AR POL (5 HEIEFTA POI s Ll
2 JEAELE R4S X BHHE 5 km PR 45436 o BHE BT A POIL R LG 431
3 Tolktk fR2% X Bt 5 km P9 A Bk 5 BT BT POI £
4 AR R JIR45 X BT 5 km P32 383 5 PO 1% H
5 MR % = JIRZ5 X BT 5 km 32383552 POI 1% H
6 SRR 5% X B 3i 5 km Pt 228 POI 9% H
7 AL JIR %% DX BT 5 km NRHECCGZE POIL (S ITE TR POI i LL A
8 VIR A JIR45 X BHHE 5 km PR 25 POI (%L H

2.1.3. BRAERBERENL

PEBAT IR TR, W T2 e AR AT bR dEAL TRAL B . 50 AR vEAL e 98 52 = SRR AT I
R PEARR E M, RN B TR S A IR SOR . R T SEIIX — HAw, Gl 2R — 25 A AR dE
LY, W Z-Score BRUEAL . B ZEARHELLIE . log PREPRAEILTESE . TEARSCIERE T Z-Score J7v Rk T4L
AR AL B . bRdEf S5 Rk 2 s
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Table 2. Standardized results of standard initial variables (partial)
= 2. IR ERERERERY)

5 Rk JEAEEE TolkEl N RH RRAREL FAH AREE MR
1 1.35941 —0.83910 —0.36417 —0.41439 —0.50741 —0.08182 —1.11534 —0.37518
2 —0.82567 —0.12338 1.90238 0.51761 —0.50741 —0.08182 —0.12123 2.97257
3 1.66123 —0.46755 —1.03921 —0.59191 —0.50741 0.21543 —0.51315 —0.14430
4 —0.10328 0.49288 1.66105 —0.50315 —0.50741 —0.08182 —0.59932 0.02886
5 1.04260 —0.86097 0.20841 —0.85819 —0.50741 —0.37907 —0.38277 —0.25974
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7 3 R o Herh AR BRI AG I 25 R 2. 25 V04 0, /T 0.05, Hedis I AH S P A 52 [10]: KMO #r 36 0 0.611,
KT 0.6, HdhlalfwH o binm, HBuE &1 H 12 Mk,

Table 3. KMO and Bartlett test results
52 3. KMO FnE4FFI4 G4 R

ARG R
> \ﬁ J p=Y

KMO BURE ) A E T i FEAT
0.611 289.437 28 0.000

i F2 B3 0 Ao BAL B S (0 SO T BER A B, AT LA BIRLE G IO A 1o T 2238 KU J7 2R
BRI 4 25 Pom. B =D AETAERILE R T 1, =R T s E I R 1177 Z vk R
N 69.379%, FEHUAI AR TREGIREEZ) 7 NI ASE IR AL RS S, U HIERIA =2 PR AT B 234
25 REEAT R o S IR b AR AR B 5 i 0315 0 RO FEA SR, 15 BB 26 22 B M (0 28 R 7 R R

58 R R S AT e ) A AR 2

Table 4. Common factor variance table

Fz4 NEFHER

BETS AR AR
[ERI4=4
JEAEE
Tkt

AP
WA KK
SRR
AL
YR R AR

0 N o g b~ W N B

LG
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

SEH
0.832
0.567
0.814
0.775
0.520
0.718
0.666
0.657
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Table 5. Total variance explained

#=5 BRAERRE

VHEER SRR T HERE AT A
R e AET wmmes st R0 mmee owr N0 maw
1 2.686 33.576 33.576 2.686 33.576 33.576 2.661 33.265 33.265
2 1.604 20.049 53.625 1.604 20.049 53.625 1.593 19.909 53.174
3 1.260 15.754 69.379 1.260 15.754 69.379 1.296 16.205 69.379
4 681 8.518 77.897
5 .650 8.119 86.016
6 .518 6.472 92.487
7 .386 4,823 97.310
8 .215 2.690 100.000

F—E R AT BB SR KA SRECE L JE A EL R RO R TR RO, e A
A2~ WAy KR B R A R A TR, R S5 NI I A 0] Sl RS R P Rt v, Rt
L e V5 5 W e K L 1l e o3 7 e s O 2 R = S = R il =t 5/ NP s L e 5 4
S IR I4E SV P ke S0t e A R A S i I N Y A S (7 o P S N o LV S
SR VSR e, DRIMORE 28 = R i SONEH W . % o iR AR N 6 For

Table 6. Component matrix after rotation

% 6. HERERHI S RERE

VIR g 1 4y 2 5y 3

ARk AL 0.879 -0.009 -0.042
S AL 0.836 -0.080 0.116

KR K% 0.701 -0.167 0.010

FEAEE 0.602 0.240 0.384

[ENI4=4 0.026 -0.884 -0.225

Tk e —0.084 0.835 -0.331

ekt 0.207 0.005 0.789

YA 0.534 0.148 -0.592
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Figure 1. X-axis direction observation classification results
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Figure 2. Y-axis direction observation classification results
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Figure 3. Categorize the results
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Table 7. Detailed classification
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