44 B5H 10 W
2024 4 10 H

W OB

Scientia Geographica Sinica

Vol. 44 No. 10
Oct., 2024

VIR, T 52, SR, 25 AR BT AR S b X RS IO 3 R B A% (AU SR RRATE (9], B 22,2024,44(10):1780-1790.[Chu Nanchen, Zhang Pingyu, Wu Xiangli et al.
Traffic dominance and spatial pattern characteristics in Eastern Russia. Scientia Geographica Sinica,2024,44(10):1780-1790.] doi: 10.13249/j.cnki.sgs.20211013

HT AT R A X AT BN H = (618 BHHE

WHE, kT 52, RAFA FWAK, A2

(1. FEIRIEIDYE R M BRI b, BE VT WA RIE 150025; 2. dERFE R A b B0 5 b A SR 5T,
TR KF 130102; 3. PEREAFE RS RIR SRR, LR 100049)

B 70— — BB SR R SRAR D R AL B St

N, BT AT XA A B FE T

AR RIS T 2005—2019 AR 7 < st [X O AT B AR 4 P58 e L2 10 ), 45 SR : O AR AR s b X ) 2 L
BORBUAEE WL, 8 50 SIB SRR LT P s, HAZB Ui v, Sus M EHaeEiE. @ #Z W R b X (52 iE
DOF L BN RS i 172 B AR S S AR TR W AR e (B 22 1) b, SO L3 A X AR R 4
DXTEIARZA /N S PE PEAA AT X > AR PE AR A X L Iz 2R X > B 2R DX HA P ARV AL BORRARE . O M2
IRA o B I 2 M R R LR A AR A, I PO R AR, B AR AR RARFAE o 420 2 A DX (S I 3 P A
“PRE LRI, PUAAAITE XA AR XA 20 0l 52 BT PR AR RIS | i 22 R AT e (A 70D I8 X Dy e, [ Al
R “ R0 5" A% S5y o D B AR A BRI MAEE T Ffs 522 PO R AR MR RS R . @ PURAIE X O AIE RS L
AT E L XL S Bt A ) e Tz AR X, et DXL T SR AC I 5 P57 PG A AR o] 7R i 5 X —
TEAE T RN SE I B I, ARAB X AL TSI S8 X - PN R A R X Bl /R Z AN - LA

SRBEH: BRI AT E L XA LS, S et

RESHKES:KOl  SCERBRIRAD: A
TE A7 — BB BURN i SRR 42 U7 3 JAR 1L
T SN, R E e N A T RCE VR B
BT T TRE AR R o D i R B X (Y
AR EIRFR XAz ZR I XM J& R & U S AR 1)
BTYIX, A R Al it 2 A OT Fe 4 51 & R ) Bt
RBH AL VOIS Y, E AR A ANz 2K X P A2 38 Yt
AbTF g b, 19 the K 20 2 W], ASikiE
P/ o S/ A (e & 1 W/ N o M N AR R
BRI F A, YOS 1 VIR A Rk A AR Bk
%, FFR T AR X O JRBEI A, PRI A
28 7R X R 1 1 AT 30 e 2 v, 20 4D 30 ARAR,
PEARAMIAY. DX 2 8 S R — P 2E R e R KRR R4
BRI Al s 50 AP AR K X AR S it 22 i —
M JEZELR B A R, ARV AL X 8 K B KT /KA
WeRe H: 2022-01-15; &7 H#: 2023-03-11

SO s 4 AR A X
S 1000-0690(2024)10-1780-11

MX AL K R, HE ) o iy 17 v S 2R 3 5 320 568 DXOR £
IRPER G IN R 60 AEART 5 /R RIRK B A i 2k
Hh, B SRR TV IX | B IR 24 15 AR s A=
SRR R FEAR T S AR SR A RS, T Bl
SR IX BRER LR ABELR. A LR, Hr R ZR R AN
W, RN R B S B SNEE . 7R 7 HESEis,
70 EREEIE R B mEl, a7 KR
R — P X (4 < v T4R 0T, [FIR N
FERIT 2R XA BRI, T2 7R XA 0 A v L i ik —
R -R BRI R IR 4R, JF A 22 g PR A, 1974 4F
DBk S i 2R AR R L BT IR 1B 2, 1985 4F
DIk s E W4, 1991 SETRBEMRAA, FE 7R 1
(AR 2 I 77 3 1AL RS [X Sl S i 152 e, 7841 I
FIIZE 7R X AZ 38 Wit i 1 5 SR 1%, 1R 22 38 1l Wit

FEEWE: HEK QAR LT (42101165, 42071162). w1 E 1 L 5 Rl 2 4 B 305 H (2021M693817) BIEILA T L5 B I H
(LBH-Z21067) %t Bl [Foundation: National Natural Science Foundation of China (42101165, 42071162), China Postdoctoral Science Foundation
(2021M693817), China Heilongjiang Postdoctoral Science Foundation (LBH-Z21067)]

Pe i VIR (1992—), 53, By AN A, BE0, 8+, WS, B2 7 [ o 5 X 38 % & . E-mail: chunanchen

1992@163.com
BIE1EH: I+ . E-mail: zhangpy@iga.ac.cn


mailto:chunanchen_1992@163.com
mailto:chunanchen_1992@163.com
mailto:zhangpy@iga.ac.cn

10 4 W A5 AR i AR At [X S E AL 34 R 3 [ S R 1781

PR B2 S5 AR HUX A AT, Bk
B A BREEZRRE R, #E AR, AR XA
"

BEAE Al — B R O SRR B AR iR
BERIER N, 402 732388 S At 5t A AR S F 72 5%
TR IRTE, ZAEPIERRER . A KB FTASE,
W7 A B AL S0 Wit R A A2 I Wit A s
ik DXARAZIE A J 70 T SR REFE M [H 3R ARKRAS
R AT AET T AT Rt A R I R AN [X 3K
AR IETY S TR R 1 2 AL KR
Uf (A R G e A NS B AR S b B B
TR =R XL 5] BRI R S,
XA ARAT Fa KA ARIE B AN ™, FL AR I 1k
BL55, VR R AN AR 0 I IE 28 3 22 18 14 A Ao
RE, (BTS2 2 BR R 4 B B IR AN ST ) 23 P
H ST PE BRI AN AR B AL N PR AT I8 F ko, J0H
T BT AS AR —HE P I e 2k AT S T A B A
Ve SO P R T AR R 38 S P s b 25 4™, e
PHERIRRIM, SEHRE AR RRI B AR 51 A
IR 3 KL, BHRARIR It X s
S g™, AR A S, S8 R T L R X
AT ] J1 R G X e R T AT IE A FE SR K 3R
7 THL, AR AT A s R B R B
[F] 7 B 7 AR, ARk R R ) LR R AE Tk
HIE A~ SRR R A FETF Btz Sz L
FRITEE B A B A5 A 2 R AEAT M A BB B R T 14 it
A, e DU R-BT R R Bk B T vk SR AE TR
ORI I BRI = 5 KT H RAT RS 2k A
IHTBERA G RRAE s RTRARSSE K e,
LR R T HAL N 1, I b ZeAn
DA TR A A G AR AR 2R 00 i 2 S il A
BiUES 315 ST R YRGS S IPN S S G & VAR | o9 S e s =
EERRG, ARG ERA NG KR, KBl
W DXIREE T R FE MR H AR [ A SGF-HRE Hr 2R
PRSI B (KT BIE TC 2 SR AR TR BRI A T AR
B A L, TR R T T R 5,
3 AZ 3 R it 3 B KPR e L AR AR P A R I X
By R XS4 42 00 2 I 2 BT R BR A ) ELLARE
DR, H RIS 22 B P B BR B T A PR 5,
R VH ) 28 5 R IR RS AN 2 3, B, AR B
B DB AAVE A ZE, SOE WA BT =, R
Kerb I 2R JE S A A< X AT e i85 BT 3 6 BRI
VE AE HCHOE, B XUA RS 2, s e

ARSI AN DURR] R i, (e AR T Bk SRR 7%, R
ITi8 UK L2298 2 B%7, ki kIS A I 7 E AT g
PSR

gi BRIk, #y 5 2 AR A 2 00 R R
DASZ I Rt R AACIR D LT3t X 52 388 it 5 fee bl
AN 5y ST HEGE SR BREBUR, 35EE, kA
Ji A 5 v A8 38 R RN AR A LRI B, T
LA AZIE Bt 5 A SR, AR I
PERIRTFEN A H 2 F 5, IR A L k.
HU BT FHEE s 5, (H A [ 0 TR Al S A v
Tt 7t 2 G SRR I T8 2 51 A 3 s Bk I e
RS [ = 1 A28 A AR S e ERT A, Btk Fp AR (R R0iE
WEFC R L S 0 I B LU S 0 A, il sz )™
T B T35 S8, R BE TS R B UT R 22 i 15
Tt FE B 25 SR, JCH I A I8 B AT e A
TR SRR T . BT, S5 A B AR T
DAL 3 FEE « 38 Wt 2 i A S AR P R A I AT
ARIX ARSI TP AR, WEE T 2005—2019 4
IR S AR X S 21 AR E A 22 Al 3

LA A SRR, DA 7= 20 i 2K A2 308 T8t it e
LR, T RS B B S VR SR AN 2 A, W
BT S Tt A A SRR TR, Dy P AR A T B it
SR VAT R AN X AR5 S AR S SR AR

1 WS BT STk

1.1 BEFEXHER

8 27 11 2R 386, 5 6 A1 1) ST BB S XA Izt 2R Bk
XM, PEARFIE X iz A5 X 284S 10 A~ 11 DM
(R 1. 2019 F PRI X | iz AR X i A
436.2 /i km’. 6953 /7 km’ AN H 1711.8 51 A .
816.9 Ji Ny N#EFE 3.9 N/km’, 1.2 A/km’; #1[X
AR R 8.3 AL S AR 5.2 Tl 5 A Bk fhic
4.6 14 t. 0.9 14 t; BREE iz & 6437.2 J1 N\, 14382
JiN; BREE %5 BT 25 km/JT km’s 18 km/JJ km’s 2
PRz 2.8 10t 1110t AMEIZE 124 10\
5010 N > W % 370 km/Ji km®. 120 km/
T3 k™, Hodrvg 22 BRM Frii AR v b
WV R W e I 88 XL AR FE R SN | BT /R 28120 98 X
ek EE . A BRI R BB REUK, WD RN 18k %
W% 5 e v BT R 2R 0 B IX (1) A % I 2% 5 e s
M CHEPERDO R E NS S E R 2, BRFHRBX
R SR IX s DR R %



1782 b 7 pil 2y 44 %
£1 BEHATHX PIAZ AR e T, o B (] T AR b AT T 26 %
Table I _Eastern Russia KRE, e L IX 3ok 52 308 4 i FRT i 2 R B S S8 I TRtk 1)
B BALE LAl FRBEER L A A B D 5 B L kB 0 5 8 115
e men  COBMEEI SRR, B
PR - 5, SEBTLR e, DX IR AR, 2657 (R
W] /R 223 B X B R AR T REJHRGR, 200 R T Tk, X XIS Re 7
PRI R BTSRRI SR AR e S O/NSWAF
PR PR B IR R T poaxle, . Ln 0
2 AR L AN TR TR
PR PRI SR, L Ly 52 1 HS S PR 24 B2l LR
- S BRER L A R, 5 § BT R IAT B SR, g,
FEAN S FEAWE I . Y o e o
T A as 9 WA A B B e B B B 3
X g O P 3L e e 7 o a=a=0.5.
VNIVIZSUE 1S Tl 123 XAARAE
HEGEMSEIK  HEEEEE s A T X7 A 3 ST A BB T 2R 0 N I
PRGN RRGOIERGESEON g L B IR, RIS X AR
MR R mimRARI T TR L, fii
mgif}?ﬁ TP A FR 30 23 7T P R iR X BN sEX . s
i+ i VR 307 5 1 BRI AL B I CRE AR ) A0 [ A6 350
B PR CRE B M PRI AR 5 1T (1) it B A B AR AN T 5, ] Lt P A ) T XIS 3 A
HARE TN L i (1) DX ASEAE 345 B < SR 8 D68 A 1 T 558 P A R I
R EARX B4R T

1.2 BIRFESEIERE
1.2.1 ASERHE

ST AT 7 AR 2 W A IR AR 3L
A HPL RIS GO IR, PR SO Bt &
JEAT RIS XIRETE R RN RE T« 2275 30K [25-
271 NS WA 48 5 JBE « IX A I 34 JBE S 3 IR it i

FERER A VP, H b 58 3 00 2% 5 B e A2 S8 7 5 7K
o ORERRE ST, DXL 34 5 5 R A2 e 15 i T R B 1
M DX AT B B [ Lol T (R IEIB R KT, A2 I8 B Y
M 58 5 I 308 ot ot PR B A RBCAR DL o HF 3 FRARA% I
W ZERRAEAL T7 ST RN A AL, e TSR IR
A BB AR SE AL . A 30:

Ai:Z(DiXW1+EiXW2+FiXW3)

X, 4, 79 | BRFREARIZS BN L DA Es F, 535
R i BRI AR A I Y 2 2 B XA 35 <8 id
B0 L 5 wis wys wy 7398 D En F, [RUE 5
B, KRS IAGE, Bl w=w=w, H w+w,+w=1.
122 AZil M4 5

T A2 3 ) 24 B R 3 M AR B AR IR 3 A

(D

T PRI X 1 D FIHLIA PE 95 328 2R DX B 44
(Y DX LA FA B < SR FH 8 T Ak R S50 B2 0 e
SLUA DT (2019 /A AR X 8B RO N 2,
AR /N IR 52 L 1 R 4R S s shilRai, S5
VBRI AR B IR PR GT, (X 34 B e
1.2.4 AW

BT 22 0 Rt 5 1 PEE PN AR B A AR I
AT 30 e 1 R S, ki A REL ML M5
FE R X Sk N AT ) AL, K X IR R R
BB SR AR 288 7 20 X35
A TR 5 A (R, SR A m SR I B, A
B R A KIE 4 BT RN FREE 2 B
TR FIAE T VLR W B VAN R o R U 22 bR AL
I BREIGTEAR E AN, IR RRGE T S BN
PR B 20, AR KRR A IE IS e 77
5 RS IKTRRLT, JRLED IR W SCHR [28].
1.2.5 = ATA R R

PR AR (] R EHEH Getis-Ord G, 1R R T Wi 4
BRIEFR ARSI 35 AV 55 55 0 o 1) 2 1) SR 2k
JRd» FEAE FE 0 R X455 g 22 1) e J A, AR X35 PR 5
IR A B 5 AT BT Ak T B M R A7
TE 25 [V SRS ORI, WM A% R e . A0N:



10 4 W A5 AR i AR At [X S E AL 34 R 3 [ S R 1783

R2 BRI R

Table 2 Evaluation system of traffic facility degree
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Table 3 Traffic network density, location advantage and traffic facility degree in eastern Russia in 2019
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Table 4 Traffic dominance in eastern Russia from 2005 to 2019

BRHIX RIS A4 20054F 20104F 20154E 20194
PEAE I TR X B /R Z&SL AN 0.397 0.387 0.359 0.361
EITLIEM 0.285 0.305 0.284 0.283
e LA 0.480 0.473 0.443 0.457
R /R 28120 5 X 0.763 0.749 0.764 0.768
b 5 I 2R 7 e 1 8 X 0.512 0.566 0.531 0.532
BRI BE PR S M 0.495 0.529 0.449 0.445
FLH SR 0.917 0.976 0.921 0.929
B AR 0.743 0.764 0.695 0.757
SRR 0.573 0.605 0.525 0.519
FEARI LM 0.399 0.433 0.411 0.399
TERIPFIX IERIXSS i 0.203 0.236 0.230 0.228
5% e CRf e R D L AN ] 0.255 0.274 0.285 0.289
A DUIMIR L8R X 0.324 0.352 0.271 0.268
LA X 0.181 0.191 0.190 0.185
VML R X 0.579 0.590 0.523 0.524
I B Ry (H J) L R IX 0.469 0.490 0.481 0.464
R A2 7R 1 0.437 0.460 0.401 0.400
s 0.190 0.192 0.187 0.185
B I AR CFE DO 0.370 0.387 0.366 0.380
LIWNEREEI 0.529 0.528 0.457 0.454
HREARKX 0.047 0.057 0.062 0.059
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Table 5 Traffic dominance Getis-Ord G,-* in eastern Russia from 2005 to 2019

20054 20104 20154 20194
BRHIX J5SZIE TN

I ORBAR L A SR A X FNCHHRE A AIX 2[R SR A X
PEAER RS X Rl /R Ze AL AT 2.039 X 1.935 X 2,128 HAEIX 2196 #HEIX
B UL A 1.496 AKX 1.433 RBIX 1.567 X 1.504 X
R LA E 2.039 S 1.935 X 2128 AKX 2,196 AKX
R IR 2230 5 X 2271 Pilx 2,190 X 2297  HAEIX 2337 HAEKX
TR /R B 5R X 0.475 AKX 0.638 X 0.507 IHAX 0.464  UHAIX
B OR BE TR 5 M -1.703  AEKX -1.519 AKX -1.660 X -1.671 A IX
FLA SR 2.271 Pilx 2.190 X 2.297 PlX 2337 FlX
B AR 2.668 Pplx 2.576 Polx 2677  #HEIX 2718 X
FHAH T 2940 AKX 2966 X 3.063 X 3.078 X
FEARL T 2.271 Pilx 2,190 X 2297  HAEIX 2337 HAEKX
AR ERHSIX A B ARE LA -1.764  AEKX -1.650 AKX -1.838 AKX -1.840 AKX
5 e R ) LA 0428 AKX -0.403 AKX 0292 AKX 0347 AKX
AhTUIM/R G 58 X -1.622  AAK -1.509 AEKX -1.744 A AKX 1752 AAKX
WL X 1755  AAKX -1.805  AAKX -1.703 AKX -1.692 AHEKX
IR R X 0.499 RERIX 0.432 RERIX 0.314 RIIX 0.259 RIIX
e L R v (fE )L R X 0.059 X 0.005 AKX -0.027 KA -0.066  KAIX
R A2 7R -0.045 AKX -0.074 AKX 0252 AKX 0323  KAKX
BimFr -1.755  ARIX -1.805 AKX -1.703 AKX -1.692 AKX
BE A AR CFE DO 0.537 X 0.456 IHIX 0.394 RBIX 0.342 RFIX
PR EIEM 0.499 KX 0432 KX 0314 AKX 0259 WX
R RRX -1.764 A RIX -1.650 AR -1.838 AR -1.840 AKX
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Traffic dominance and spatial pattern characteristics in Eastern Russia

Chu Nanchen', Zhang Pingyu™, Wu Xiangli', Li Yuxin®’, Lu Boyu'

(1. College of Geographical Sciences, Harbin Normal University, Harbin 150025, Heilongjiang, China; 2. Northeast Institute
of Geography and Agroecology, Chinese Academy Sciences, Changchun 130102, Jilin, China,
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Under the background of “the Belt and Road” and “China-Mongolia-Russia economic corridor”
initiatives, this paper studied the traffic dominance and its spatial pattern characteristics in Eastern Russia during
2005—2019. The evaluation of traffic dominance was conducted with three indicators, in other words, traffic network
density, location advantage, traffic facility degree. The spatial differentiation of the traffic dominance, traffic network
density, location advantage, and traffic facility degree was performed respectively by using ArcGIS. The results are as
following. First, the comprehensive traffic scale and traffic capacity have decreased in Eastern Russia. Some traffic in-
dicators have shown a tendency of attenuation backward in Eastern Russia. The construction, transformation and re-
newal of traffic facilities are very urgent and imminent in Eastern Russia. Second, the traffic dominance of eastern
Russia has decreased, and the traffic dominance of most federal subjects is lower than the average level of all the fed-
eral subjects. Spatially, the traffic dominance in Siberian Federal District is higher than that of Far East Federal Dis-
trict, with the order of their traffic dominance as follows: Western Siberian Federal District> Eastern Siberian Federal
District, and Southern Far East Federal District> Northern Far East Federal District. Third, the road network density
has increased and the railway network has not changed in Eastern Russia. Spatially, the traffic network density of the
Eastern Russia shows “High West, Low East” and “High South, Low North” spatial patterns. The location ad-
vantage of Siberian Federal District presents a “core-edge” pattern with Novosibirsk Region as the center and
decreasing to the periphery. The location advantage of Far East Federal District shows a “core-edge” pattern
with Khabarovsk Territory as the center and decreasing to the periphery. The traffic facility degree of Eastern
Russia has decreased, showing a “High West, Low East” spatial pattern. Finally, the traffic dominance, traffic
network density, location advantage, and traffic facility degree in Siberian Federal District are all higher than
those of Far East Federal District. The areas with high levels are concentrated in Omsk Region, Novosibirsk
Region, Altay Territory and Kemerovo Region. The areas with low ones are mostly in Kamchatka Territory,

Magadan Region, Chukotka Autonomous Area, Republic of Altay and Republic of Tyva.

Key words: traffic dominance; traffic network density; location advantage; traffic facility degree; Eastern Rus-

sia
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