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Extraction of Bulk Cargo Highway Transport Network Structural Characteristics
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Abstract: In order to exiract the structural characteristics of highway transport network of bulk goods,
selecting the indicators such as overall characteristics of network, spatial organization, transport links and the
generation of cargo types, by using social network analysis and spatial analysis method, a method for
extracting regional bulk cargo highway transport network structural characteristics considering the actual traffic
volume is constructed. Based on the actual shipping orders of Yunnan logistics big data platform, 7 291 bulk
cargo transport data are extracted, the organizational structure of the bulk cargo highway transport network
and the spatial differentiation characteristics of freight nodes in Yunnan Province are analyzed, and the
effectiveness of the characteristics extraction method is verified. The result shows that (1) The density of the
highway transport network of bulk goods in Yunnan Province is 0. 023, the average degree is 1.759, the
characteristic route length is 2. 494 | and the average clustering coefficient is 0. 162, which is a typical small-
world and scale-free network. (2) The overall structure of the transport network is relatively loose, but its

operation efficiency is high, showing a “ multi-center” spatial pattern. (3 ) There are small range of
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connection intensity agglomeration areas in the central Yunnan urban economic circle, while the connection

intensity of freight flow points in the western Yunnan border area is significantly different. Meanwhile, the

space organization of the transport network is scattered, which is less affected by administrative divisions.

(4) There are 5 major key transport channels in Yunnan’s bulk cargo highway transport network generally,

and the development pattern of “double supply centers” based on Tengchong and Kunming municipal districts

is presented. The freight volume of supply nodes is at a high level on the whole, but it still shows the

characteristics of “less supply and more demand”. (5) Judging from the generation characteristics of bulk

cargo types, the hub-and-spoke direction of steel cargo transport is significant, the centripetal directions of

metal ore and energy transport are obvious, and the mechanical equipment transport is mainly concentrated in

eastern Yunnan.

Key words: transport economics; network structural characteristic; spatial analysis; bulk cargo transport

network ; highway transport; social network analysis

0 3

KT RAS LLBEVR P L LR SRR AR R
R X G, AR s TR, H
BRI . B . [ T BT S A LS A B Rt
SERPER IR ST R, Hoh, RS RS R R
YR RS S aE R YET, TREYR
PR KR, TR © R T W S 2 i
1. EREWR LK, RECWWRHESF—,
25 A EYR TN 50% L b, [t 3RE A S
BIYMHLLETIA 75.06% , TELEA B8R 2 b 3
Wil o RS BN AR 5 M g U, Al
HET KR M) N B A2 5 N 4% R RE SR AR O s, BRI
HR R SERREAE

125 i IO 245 11 45 44 R iE AR A F 98 X 38 i 23 i 2
YURHE AN AL 1 e 5, Bl /DM S R 26 0 TG g JiE
W2 D B4, R R IE i 2 T2 5 S M B BT
FHGE, SR T RE¥H M Z Lk, WA BN
IRAERIIT Y EEAE T TS . BREE . R A2
AR, R TR AT AR, 2 3B T 4 1
WIS %, TR R BRI, REB I RS R
) B i O 4 55 R A O AR TR AR T 1 11 e i PR
KA. HRT, WUzs P4 F 0 32 BOR B0 J wifh . —
PRI 2 T 4 BRE FIJT ¥, ER S HOTT M 38 45
Wk, XTI I 4% 45 K BEAT S04 B, B R
AU A R S 2 A0 Wk, KA T op 2 BRI
2%, PSS MR FE 20 A7 T B8 IR W L 1) 52 0 5
ST B 35 A 2 I 4% B3 S 25 % T B A T
ST, INEEIR 1 FAE T 2S5 ) 4% 10 45 ) 4
i SEA RIS R AL S M4 RN 5 bR A R G R 2%
D7k, G A B 32 R o T I 23 58 M 4%

s AL I

il

HEATRG AT, 5 —Fh R T o B AR AF )2 17, RS
M, S A ArcGIS S5 4 F & X5 P 45
PRACHE RS2 B 12 20 VB0 R AT AT AL AL B, R
X 332 50 0 45 40 A B2 F R AE, 0 I ik 2
PSRRI PR AT AR Ve R 25 (A 4047, 75 R 0 28 25 ]
S AR 2 b Z51e; Eilirs™ s
T 0-D BER R4 1 GIS 25 [l 4 ik, 858 7
1A% 156 2% 1 O 4% 45 ) 5 X A2 KRR AE . EL R, AW
e % A2 i 0 I 4 5 R BB T — B FSE,
HR e 2607 DA 208 e (AR FUASUARL 1P 7 S 5 T, AT
T ARSI B2 (AR IO s BRI S0 kT
R M T A T T R DR M DX 32 i 2 ) is
FTHAERARIBOR R s X IE 4 M i R, 32
JH GIS AT ARAL AR T 3 6% 328 1k 25 190 4% 14 45 F R A
ZE B RrA, WA BT IS T S R4 B SR AR B
PRIXE, R X 2 B 5 490 325 i ) 4% 455 ) B RIT 5 A X 3
59, JFHAHRCM R AR GEH B briz i, MEIRE
HIRFSCEE Sy UL [RIF, R 5% 08 W03 i O BT
REZEPTEMRB, SR, Rk, 2
ERECRXUSE PEAG 4 7 1T, 6 RS2 02 W32 fin ) 2% 245
AR AE ARIF S 15 A LA

T, AT R AT R IR WA B 12 Ty P 4%
R BRI, X R S 5 0 2 K 0 i 1 245
F5E H A 2454 T 0% 32 47 A 3K R 1 28 8] 49 S R AIE
P T %5 e 4% BARFRAE . A R4 4L, B R E
(GETFSZbRiE ) LIRS Rh A s F i R 55 4%
N WA 2 I EE A R AE TN T R R T A
TR E T B 4L Y v KO T B A B
R FAL 2 268 43 M 02 1) 437 07 T AR B T EL IR g
) 23 P A8 R B I 3 B D) 2% () 25 A R IR, DA
Sy X I8R5 3 KR -5 R S R AR AR



142 /NI Y

ST 5

536 &

1 RREWABIEH W& ST N TTE

PR 5T 2 s i P 28 A5 M R A, ST
(Do LN S5 (=g TN 2 S LTS R S (15 = ZNI = 17}
I AR A b A B ) b 288 2 URFAIE 4 S J7 T i T
RIS F RF AL A D5 ik, WA 1 Bro. o, i
RN LE L ot Sl TR 3 SN ) SN E R (SEE & N
JE . SFRRE R BRI B A AL, RS

I R Z A R MR R A s AR
RN TR, DAY A B R b B 5 R A
WA, SRR 45 (9 ROk o A AR, TR AR
PIZ% B SRR AE . TR |, Oy Ik — 2547 4 0 4%
PNEBIIZH UG 00, SR T U4 A R S AN )
TRMREE R R)F, TR EDH 0-D XAl
TR E R R L. B, dEaiAL
BEPIRPE 2 8] 50 A SRIBCAN ] BT IR 2SI 2B BARFAIE

|
|

! I
| Nl - |
: | mmEs b g |
| | | | I
| | |
| o PR b msbE | |
! ! | E% |
' | I I
| ] [} |
] [ [ I
1 | : |

— [ ?b;ﬁ EINRESE S8 4 —E—» gy | L |
j( | HN L === — |
= | R L LR
& [em] L s -
w| |1 e NE
| P R | TR | i
Bl |1 | e
18— ! ;
wl | Tew O-DAf iEHE > O-DIIBL R N
| 5 .
w1 RSB B [ A SRR |
/‘ | HVh ! 2
K I L
s IWANCRIES e
TR . |
e L |

B 1 KXREWABISHEMESHFIETN T EER

Fig.1 Evaluation method system of structural characteristics of bulk cargo highway transport network
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Fig. 2 Topological structure of Yunnan bulk cargo highway transport network
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Fig.3 Statistical result of point-out degree
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