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Fig. 1 Length structure and mileage structure of railway gauge in Eurasia



84 FRE A ST U RO R R 3 2% 3R G Joy BT LB 1729

BRI AN, BB AN R URE R 2 1) SE BB A 1 B, f LR T s R
A HERK T s ] o SRR B 14 8 A DR R TR R FH 1520 mm SEL . o L R
F AR 1435 mm AR Joik B, fREfniE 8 d A KR 14~15 d.

MESTE) ERE, ARRIEZRAYMEIIE SRS, X FEOW RO 8 2 8
BRESHLIX , GnE 2 iR . VP2 HEEABRR, Hiars 2 5B XAAHDE, SR TR
BRI . (EANFURE RS B A Z R, AR E B FRAE, O 5 iF, £
HEZR e Z IR FE R, e RBOEF RSN E R IR, FZ2ER N
WIEA R RS EE, PR . HARS . (HE2BES S 2B T, HAbeh
FRER AT R 7, TR T S HUE, R E R TR A A SCEE I
610~2141 mm YRR A PTG, SEREIENR T AR E2ZES . @ W EZEaEE6
AR, BAR M 1520 mm. 1524 mm. 1600 mm. 1665 mm. 1674 mm fl 1676 mm, 43
MAE26 N EE, BN 2. 1520 mm BUBEMGFR “ORBEn”, B it , Bl
P BRI . S 16N RS, WA N TE A, BN v s gk R
BRYEIR . PR B £, 1550105 7 km, (5K 60.2%; 1255 > FIMS B2 e a4,
B3 HE A R 12% A1 10.7% ;. FHRB W, FIRAETE . P 5855 13 N E R R T 4%, 1524
mm BUHE FR IS EET, AU TESY 2, RS RE S 1520 mm B I Ak I 2 BB
1676 mm BRI AR AEEN B . I | Hr B e, NENE it . SR, X
FROCENBERL, B LR LLAr Ak 4.3 T km 1 81.5%. /R 22 S M BE AR sy, 2
1600 mm, #FRA “B/RZE7. 1665 mm 1674 mmFUFE /50 5 1 DESE, %
FIVGBE, BB AR LR . B VBRI e 1SS, 7 RO ) R A
1 15.6%, HHEESMAEARR W, 4040 i Z LA 1000 mm #1067 mm. 1000
mm B ORPURER” P AEIONER, HPhERL, SN 294%; Hik, ZEE. 460
fa) . MR . AL E AR Z RS R, AT 10%~19% 2 8] 5 E RV 5 Hh
7.9%, TMRIHZE . SHmsE e /R & g, 1067 mm BB 4aAx S pE”, #3554
EZEMMX, K HARRZEZ, £32.87km, (§Hik74.1%; HRZEEERET, S

Y/ 0 2500km | 2

' — e
BBE (mm)  ——1000 ——1067 ——1520 ——1600 1674
760  ——1050 ——1435 1524 ——1665 — 1676

T R T SRR PR A L RO b v TR R 55 0 3l ) B PS5l GS(2016) 1667 5l i s e 48, JiE R B
B2 SRR A A1 2k 5 o A 4 )

Fig. 2 Spatial distribution of railways with different gauges in Eurasia
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Fig. 3 Spatial distribution of railway gauge geo-systems in Eurasia
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Tab.3 Railway gauge relationships between the suzerain and the colony in Eurasia

SR i JefE e | BN B +HH faf 2% ]
(mm) 1435 1435 1067 1435 1435 1435 1000
BBt 1067 - - 1942—1945 1898—1935., - - -
1945—1946
SEPEIE 1000 1826—1942 - 1942—1945 - - - -
1945—1957
4t 1000 1885—1942 - 19421945 - - - -
1945—1948
HOm 1435  1824—1942 - 1952—1945 - - - -
1945—1957
WK 1676 1815—1948 - - - - - -
21);:3 1676 1849—1947 - - - - - -

I 1676 1849—1947 - - - - _ _
FHIE 1676 1757—1947 - - - - _ _

20 1050 1918—1946 - - - 1516—1918 - -

PR DA 1435  1918—1932 - - - 1534—1918 - -

LIz 1435 1917—1948 - - - 1516—1916 - -

K fief 1435 - - 1910—1945 - - - -
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FEAGE 1067 - - 1895—1945 - - - -

eS| 1000 - - 1941—1945 - - - -
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1945—1954
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6

R S SRR A v 4 R U R B R A ORI D SR . BB | AR S AR R
HES R, T AW LR o RS, WER S LR R 2 8K, it ol Bk
T, AR A D — G R AR R SR
JE Rk (K4, R4),

R LW R E A X R S — BRI EEE AR e, 23 [a] A7 A fiti s
bR A S, AR AR T TR S — 4% . £ B R RSB AR M AT I, A7
TE 3 1 5 MR sopk sh [ B4 fh, BB AR sk B SR PEAL R A 25 3 o 248X iy i AR
X JERR ALK, JERL “1435%5[0]7,

Bet— G L R B R AR AR S gt T s — i 5
FHERENESE, BRWENRESE, BBERREMRTOXREN 5, ESEXEL
b FE R R U o o ELAT AR A3 U)o S P BRBE ANAE T, B 5 S BB R EIE g —m
BRI, SRR FEE S R0 A HEmIE o iz i MR 2R o L R G
TR W7 . 0 S LR E A R o e, RP A RS E L, BUAREAUE al
AAGHE, 2R 15202517,



811 Foliar 45 BT HUEAYWRROR Bk M 2% 22 GeAk Ja) S A LEE 1737

LR BL—%Esl  BRAHIER T RS B R B ERAR
e @ . O
W PR AR FEEEHRFEEEE FH R R/ R

[EEN 7982 SRR REBRRMBIRAR

B4 SERRORREER U bR AR

Fig. 4 Expansion models of railway gauge standard in Eurasia
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Tab. 4 Comparison table of railway gauge expansion modes

S ToRE XL PEEUE BN FEOME (PR S mm) D
T R T b M SeRM% ik BAGE 1435 B
BO—SES - E M SeMR% JME UK 1520 HEOBK
PHECIFEEL - ﬁg@g W EE% SMe HWSE 1067 mAGSIIK
RS Bt S e MR eERZ b BUREIE 1435 himnK
HRBERHA  MEEEE MR AR % b WG 1435 hiimimix

o[ A A T Y N B 1 S AR I K A L 1000 ARMIEHIX




1738 i B 2E 75%:

7
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Spatial pattern of railway geo-system and development

menchanism from the view of gauge:
A case study of Eurasia
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(1. Key Laboratory of Regional Sustainable Development Modeling; Institute of Geographic Sciences
and Natural Resources Research, CAS, Beijing 100101, China; 2. College of Resources and Environment,
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Abstract: The railway is an important geospatial element as well as an indispensable feature of
a nation's infrastructure. It is a material element of a nation's transport network, and it also has
social, national defense, military, and even political attributes. Therefore, it has a profound
impact on the geographical system, which intensifies the spatial differentiation and
reconstruction of the terrestrial system. This paper defines the conceptual connotation and basic
characteristics of the railway ecosystem, and analyses the railway network structure, including
its gauge structure and national distribution. Secondly, taking Eurasia as the research area, we
explore the geographical differentiation of the Eurasian railway network, including gauge
differences, the rail system, and the organization of the transport system. Thirdly, this paper
investigates the dynamic mechanisms leading to the formation of the Eurasian railway geo-
system, with a particular focus on technology dissemination, path dependence, geopolitics, and
national defense. Finally, a geographic model of the track gauges of railways in Eurasia is
developed. It is found that a complex pattern of railway gauge differences has been formed in
Eurasia. Among the numerous railway regulations, three main types of gauge are identified,
including 1520 mm, 1435 mm, and 1067 mm. Considerable variation in the coverage of
different track gauges is apparent, which provides a physical and technological basis for
railway system differentiation and network fragmentation. We find that eight geo-systems in
continents of Europe and Asia are strengthened, which divide the Eurasian continent into
discrete regions. These differences that geo- systems extend across different numbers of
countries, have led to the formation of distinct geopolitical relationships, with five separate
track gauge expansion modes, and a geographical confrontation between the 1435 space and
1520 space track gauge areas.

Keywords: railway; gauge; railway geo-system; developing menchanism; expansion mode



