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Functional Evaluation and Analysis of Urban Road Networks Supported by
Multi-source Data

LIU Angi, WU Peilin, CHAI Liang
(School of Energy and Transportation Engineering of Inner Mongolia Agricultural University , Hohhot 010018, China)

Abstract: This study integrated the multi-source data including road network topology, traffic data, and OpenStreetMap (OSM) , to
construct a seven-item and three-dimensional evaluation index system covering serviceability, topological elasticity, and accessibili-
ty. The CRITIC-TOPSIS integrated evaluation method was employed to achieve a multidimensional quantitative assessment of urban
road network functionality. Using the Xincheng District of Hohhot as a case study, a topological network model was constructed to
quantitatively calculate various indicators and conduct visual analysis. Through comprehensive scoring ranking and Spearman’s cor-
relation coefficient tests, the stability and applicability of the evaluation method were validated. Research indicated that significant
structural contradictions existed in the road networks of the study areas, i. e. , the central districts feature densely distributed road
service facilities, high saturation levels, and strong topological connectivity, primarily serving as major traffic corridors, while the
peripheral distribution roads exhibited weakened functionality and low utilization rates. It is recommended to implement targeted reg-
ulatory measures, including hierarchical optimization of road network functions, improved traffic management, and enhanced sup-
porting infrastructure, to elevate overall operational efficiency and spatial equity.

Key words: Urban road network function ; Evaluation index system ; CRITIC-TOPSIS method ; Multi-source data; Spatial pattern

Sl T % A Sy 3T O R ) 245 ] R R S T R
AREIERY IR 25 AR e R i T R0R |
LA KOs R AT T MR R G
BRI 2, Xt s 1) S REEAT 22 48 JEE R AL PP Al AN
AE S 3o i AL | S i R i R ARG v DR SR B, B
REA R4S | T3 25 () 2540 A DA E 2, 4 3 22 i i
FFRERARTE . AR, AR 2 o 3 [ S i M s 47 AL
N A SR A BT AL e B e o A A
Rt J5 1], MR T 3 AR B % I 3 MR 52
A A I s R AR L R GETT R
T3 R DI RE A 255 PEAY o #5451+ 5 Sekihara

5 :2025-08-29
Iﬁ/ﬁ\: S AR X A SRRREIE 40 H (2025QN05124,20240N07001)
7

SRV T A B2 A 5 RS E R 4y SR e st 2
THRE B W D B AE G AN R 2R 5 Shim 46 I F
R AT 5 VB, A/ a8 B A b R 45
FE bR £l 7 I8 P DI RE PP BT 5 AR AAE T B T
BE A M SR MR AR R A B X TN B R 4
WM ZE AT . BUA BIF9E 2R A — Bl PR AL
PRIV B W S B FEAE AN 4 5 R PR, 4 Lin 250
B flA POLS % W B HE  H LDA SR T RE X, (H K
GER BRI PR . [, B0 B 9T 2 5L T S WL AL
I R EWGS A AL (A0 AHP-BORI 25 A PE Y
)2 K B WAL (40 EW-TOPSIS 3£ )1, 18 1 i

& ER
EF RN XL BL(1992—) , 2 Wi+, P, 3222 G530z far 0 3o 5 78 B 38 il i B A 20 77 T A F5Y , E-mail : 1025870083@qq. com



>0 EEES P LS SN LS

2026 4

S RS S ) =S ey o B e P iR
XA R IZOIE A2, SRR T 2 IR
35 1) 8 P D RE R TS ARG A B, 22 TR B il 5 7
1 S REPPAN 7 3k i 15 6 5 R, B BCR X 25
B PP T B3 A SRR E PR B R T R, ki
JnsE R G

o = R WS R , AR SCHE [ A B BIF 5
SRl b, RS B AR D ST I I B T RO
IE M 1 (OSM ) 45 22 5 e ¥ il , g ot 5 MR 951
PForE 5 A 3 I — AR b, DL E B AR A |
Tt AT IR (A T A5 7 T G b 1 T
IREL YEPFAN 1A 2R 5 ZR B PR R Y 5 LAIE R0 e i
IR DB 0 Ry SEUE XS G2, i £ 1 HE 5 3 R
IR MG ARG B, R GESIE T T AR A AR E
538 I 5 B TR 2 A R 18 3 DX B I A7 Y
B R) O BE VA AL, BIFFE R AT R
R TH I e 190 I 55 2R | A0 i P R AT R P A
WX LS %

1 WM IR TEM ER S M A R
i C RIS R P s aSiii BB U RS RE SR - F
TH i AR G2 i IR 55 R RS D R L IR

) K s, Ay 3 T SRS A A P A g 1 A B ik
TR PR (I Rh A SO o AR SCRER R dls mT AR EUPE S

DIREF AL EOULYE B 0] , # e A P Ah 4D R 55
Ve =P HESL (5 7 I AR ) , 2248 i B AL I A %
RIRE (1) o Herpr, il A P R R A5 AR B R A
(AR O B B ) 5 3 B 0 R B (7 fmr /KO ), S e AT
A SEAR L 5 Do Pk S T 18198, i o 1 5 o vk R KK
SN R SE AR S P Sh BE T 5 M 55 M MRt B
FERCEBENE) 55 18 B I 55 2 %0 Ga A7 28088 ) ik br i
55 U5 AT I BT U o D RE Ax i Ak i A
PR R . SRR RS Nk 1 PR .

| SR T |

i
i 7/ 17
i

al & 2l o|m| |=

Jig # = £ 2N

i # i
I'__________________________________T________ _________________ !
[ S I A OSMEHE |

Bl ZiEEEZ TR m ik &
Fig. 1 Urban road network functional evaluation system

based on multi-source data
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Table 1 Urban road network function evaluation indicators
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Fig. 3 Study area and research objects
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Fig. 4 Spatial distribution of values for each evaluation indicator
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Table 3 Original data
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Fig. 8 Spatial distribution and weight allocation of first-level indicators
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Fig. 9 Comprehensive scores for roads in the XinCheng
District
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Table 5 Ranking of comprehensive scores for roads in the
XinCheng District(Top 10 and Bottom 10)
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Table 6 Weight calculation results of different evaluation

methods
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Fig. 10 Model stability test results (Spearman’s Correlation Coefficient)
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