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Tab. 1 Basic information on important Russian ports
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[TELFEYIN ANADYR 64°44"20"N 171°31'12"E
BAT IR IUR 7R ARKHANGELSK 64°32'00"N 40°31'00"E
pliiRTR O] DIKSON 73°3027"N 80°23'47"E
ZSE Y] KHATANGA 71°58'57"N 102°28'17"E
IR U v KHOLMSK 47°03'02"N 142°02'38"E
it MAGADAN 59°3221"N 150°46"26"E
JEE 7R 2 i MURMANSK 68°58"21"N 33°02'46"E
Je LB I BT () NIKOLAEVSK ON AMUR 53°07'56"N 140°42'56"E
IS EiE e PETROPAVLOVSK-KAMCHATSKIY 53°0028"N 158°38'59"E
5 3¢ PEVEK 69°42'06"N 170°16'59"E
YA C PROVIDENIJA 64°24'12"N 173°13'02"W
BERIEE SABETTA 71°15'00"N 72°06'10"E
AT ST. PETERSBURG 59°55'38"N 30°13'48"E
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Fig. I General distribution of transportation and resources in Russia
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Tab. 2 Relative time cost value setting of different transport modes and land use types
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Fig. 2 Distribution of oil and gas resources according to production grade
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Tab.3 An overview of the quantity of oil and gas

resources at all scales (based on worldmap)
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Tab. 4 Nearest neighbor index of resources

TFe B8, IO s 0 XA 26 &,

UESRERECPAE 3. SUPUIE 2 € 78 E (o AN ML S/ L
; N £ 0.43 R4 -8.98 0.00

iy B ; LR
s CBRREREI) SR, W DR 0RO T o

S ERE AR LR 1O
AR, R R AT R R T I AR A 18], R A S R T AU — 25 A
WS RIRAY B R AR . 2, B AN RS 1R] Py RT3 A 12 A B R A R
e, BRI THE R BRI, M BEUR T B A B PR A I B
Ja s 0 ISP 327 A s 1] AR 5 058 DX A DIG A T 1 A i s 2 A 4% 11 A B D5 3k
(/e

3.2.1 ANAM SR B FEFAE  AEIE n] SO BRI X s (R AR 1 R . A
SR A S S R X B A f T s RO SRR RS, LA 160 HE B R O A 2 S
S AR T AET R (IE13), 45— MR A {ELR R DA 11 i e 5 o 246 2 ik AR 2
Sl DX A SRS I AE BN TR ) fe/IMEL. AR i IXBORTIA PR PR, Pk AR
T, ARBRCF RIS R DX ) rL A PEREA YW R 23 h DAY, B AR al A PR #gE . 4o
PEPE AT S5t A i P B, 7 VU AR A g St PR IHGR B i K, FIRE IS 48 he K74



2016 i B 2E 75%:

A BD mEo-16 3038 - ‘R
AikPE()  [16-23 [ 3848
EO0-S [ 123-30 [WM>48

K3 MR S 2 LRI A

Fig. 3 The resource accessibility of important ports in Russia
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Fig. 4 Distribution of resources accessibility of ports
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Tab. 5 Classification analysis of accessible area of each port (100 km®)
i ¢ SR U IR i A
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58~70 3419 14985 28068 17391 36385 30783 15461 40273
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85~105 19480 14962 21121 53645 14220 16149 16744 15094
>105 125099 15261 25620 34218 9269 5871 17700 10302
| WS ) 05 AE A% - X9 - - VAR
0~28 1928 3770 1454 2198 63227 4323 21668 21348
28~45 639 5404 2516 50202 26871 6997 36166 36449
45~58 344 4011 2523 27857 19600 8917 51210 49528
58~70 902 3237 2525 19545 14280 15777 23785 24776
70~85 3086 6957 3026 18937 15395 33815 15087 15233
85~105 7579 18265 6139 21297 13834 62455 12197 12510
> 105 153073 125907 149368 27516 14346 35269 7439 7709
Fo6 BEFHEEEAOWLHBELHSHE
Tab. 6 The number and time of oil fields reached by important ports in Russia
in| 0~28  28~45 45~58 58~70 70~85 85~105 > 105  FFFA Il E] ()
B2y 0 0 0 0 0 0 69 8755.64
B JR LA SR S0 5 66 0 3 0 0 0 0 1363.62
BHIETR 43 1 30 31 5 2 0 0 3341.22
W H N 0 0 0 1 50 18 0 5592.39
FEIR I 5 0 35 28 5 1 0 0 3250.98
Himrt 0 0 0 52 16 1 0 4547.45
JEE IR 2 3 v 63 1 2 0 0 0 1588.87
Je T RLHE R s (i) 0 30 33 5 1 0 0 3374.88
WINPT E EIE R 0 0 0 0 0 69 10990.72
i 5e 0 0 0 0 0 69 8802.06
T YR e 0 0 0 0 0 69 10939.48
BRI 0 61 6 0 2 0 0 2716.00
AR 66 3 0 0 0 0 1302.04
Fr g 0 0 0 0 62 7 6763.85
et 0 47 21 1 0 0 0 2901.39
FFRLE IR W 5 (152 ) 0 50 18 1 0 0 0 2835.73

SEWATEE, B IRBUAR R T e AIEE R 2 v, AR 9% I I e < ) 1 OB sAs %2

BT I A

WO RIE 7T BRI RIEER (7), TR EEGEZ 24, BRI S 2
JIT A S TE A s i) L 380300 P8 s ] A 22 B, A 15 3 R T 2038 B, 20531
BT 200 h (B=5085) 211400 h (FHACHRAHEE (BSE0) ) A% 1AL, 1
WA T AE28 /N LN BERS RIA I (124), A 105 h L RERE 21k 19 <TG9 1 Jn
T EIPHE AR, 250 TSR3 A
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3.2.4 O M FEIEHRITH 8]

AU LA B AT I )42 B TP HES) (568), BUA

IS B4R A AR 14 by 3ok FEL RS B8 0 A o ) 0 USSP 227 i A T I 18] 42 1 1= 1A
P IECEEIRAT I AR R T 450 1 55T A r s SRR B R . A
TSP 37 A s o] B et s P 2 AR Bt , (P39 4E 2% 19.27 hagh nl DLFA I, ¢
UL IRVEfc s I TB) e A HE R RS2 LU R e, 5 2E4E 2% 163.87 hoA™ ]
FIAME BRI, BRI VE R E o BT IRSRAORA , BRIIE | b vofe . I3
(CRERIMCTRUE 1) b, HoAbus 17120053 A0~ S4 i ] 45 He 30 <0 R4 TR DS

®7 HEFGEEROWVESEYSHE

Tab.7 The number and time of gas fields reached by important ports in Russia

I 0~28  28~45 45~58 58~70 70~85 85~105 > 105 FFTATHLENHEI(h)
BT 2h R 0 0 0 0 0 3 68 9710.88
B R U 7R 6 5 43 18 2 4 3 1 0 2137.29
BEETR ¢S 28 19 10 2 8 0 3703.39
W AN 7 28 27 9 0 5024.80
BRI 5 20 28 13 6 0 4498.87
oimrt 3 5 14 31 15 3 5380.72
JEE IR 2 Jl v 30 25 8 1 6 1 0 2570.07
JeH R ER R e (i ) 14 33 13 7 0 4659.74
%9 IE S ARR ST 0 0 0 0 71 12010.74
il 52 0 0 0 3 68 9758.65
W YR IE 0 0 0 0 71 11958.02
BERIIE 12 43 4 4 1 6 1 2911.39
AT 50 13 0 5 2 1 0 1906.53
=Sy 0 3 1 6 38 23 7111.96
et 6 35 14 13 0 4191.74
FFRLE IR (S ) 4 35 16 12 4 4245.49
*8 HBOMBCEHMRITHIE
Tab. 8 The ports' weighted average travel time
wH T HEINBCFARA TR R () REINBCF R TR (h) BT8R A TR ) (h)

EAATER 17.91 20.83 19.37

BAT IR DU 7R 18.65 24.01 21.33

JEE R i 5E 21.92 30.17 26.05

[illiees 38.04 35.26 36.65

i AR 47.08 46.60 46.84

AR IR HTE v (15 2 %) 39.78 59.09 49.44

e 40.73 58.48 49.61

IR v 45.79 62.85 5432

ST PLHR I SE (i) 47.59 65.11 56.35

L= yIIPRY 64.58 76.39 70.49

I H AN 80.04 68.88 74.46

LY 96.86 102.12 99.49

(EFYIN 125.57 137.37 131.47

il 5w 126.25 138.05 132.15

YA CT 157.22 169.02 163.12

SN AFE B R v 157.96 169.77 163.87
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H AR, PUALHE DUARAT A (] AL, LSS 10 b i P A 11 2E 2Rt 1a] /N T
AREEHE RN TR], AR E s AR 1] SO/ T AR us 11 Hh i 2R 38 RIS TR], - ELZR R o
PRSI RAT I A 228 22, BT 17 hy ZRABHE 1 BB S AR S I R) i G
325 FEORBERMMBES A% O FEKAEE R REF S (£9), K

BRI DXL A1 A il GEIR DAL AL MR AR BT IR XA LA T o4 IR 1= LAt
AR AR BRI EE Ty, AR T BRI 1S TN R RN A

GEIR DAL TE 7 BIHE R MU B BRA T I 1] —— XS 0L, e AT HE A TR X AL AL A
Tk, HABGF GRS, ST 2 L% I 0 vl B B DR IX A L3 1 e,
HATFHARMERE R FH R 10522, 2R, X TalE, RRTTHRK AL HEME T
{EAR LA B PR X ALAU AT T 2, ELRT 8 W N 5 8 1 2~3 4% BRll & n] 22 3.7 4%,
R/ NZEFR AT R IR e e (S 22 1.6 o X B BEIR XA FAE ) i 220 5 5%
WA SR B 22 A G . BEIRDXCAL PSRy RN = DAL U B 11 v i P Y
W T >ZR R 1> GE H AR s >R AL 1
®9 BFEROFBERMABEN

Tab. 9 The ports' resource potential location advantage

He A XA A TR X3 1 LEA PRI LA AT T
LTS 7899 16811 12355
BAT IR DURS 7R 7241 13864 10553
JEE IR B Jhi 7 6037 10381 8209
BRI 3348 12387 7867
pliiRTE 2701 6525 4613
FFPLHIR W Te (1528 3186 4943 4064
e 3109 5013 4061
BRI 5 2757 4635 3696
Je T PLHR I v (i) 2651 4459 3555
Hhnrt 1943 3782 2863
sz I 1565 4153 2859
ESy 1291 2795 2043
(EFRYIN 995 2053 1524
i 5w 990 2043 1516
WAL 794 1663 1229
LIS 2 L R i 5 791 1656 1223

ARSCLAARS it Dl B IO 2R SRl Bt e B R OO BT 1 5, i =5 (] SE A
A AP A3 AT I A 2 Ty X AR i B 1 SRR DO T SR IEA . RSN
T O ORI SRR Y PG AR S DX LB, R X B IR AL D
PR BT IRAE 25 1) b i A BAT A S, (HABTIRZ MRk I NF R EECR . @ K
B Al HALA TR, VYR, RERRT ASEARIE, ARAUHE K aliA RS, VAL
HAIZR R e F LA TR . O TEMEP T 16 B BHE O rh, 23S 2R3 HAT SRy XA AR
Py, SIS S LU I ro v i DAL AT 1 B

FEOA LA RETT BRI 734 S

(1) HRZ it o PR 7 B 0 A A7 A TRAR VAR, il o AR BRI, i BT
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ZE (B S AN EI IR BB R E A — RE AR AR, AR X IR AR X R B AR T
J153 BB ESREL R, AL DGR R MERE 2R 1 B UR A s (W) 0 A o Ak, BARBTIR AT
A7 B SRR, (H5 IR IR A 5 R AT BT TR, B BT ) A B
B, AN AR G

(2) RS A ] DXty 8 0 3l e UL s P S 57 ) Hh R S A A TR D
VOGS AT 2 307 VU F8 S 190 465 i A iR R b DX, PRI X 4 29 40 45t DX TS A e e 1 T 38
P, i EL PG b RS AR R A B IR, X LE R IRBE AR A A Sk b, AT LA
VALY P RE . (H VAL A BB B R T B L 7 ) RER A MR L 5, i
1P AR DX RS P ] AR A vy, MO S B IR A ) R TR R T e R 2 8 T — 7
FEEZRIBHLAT . @ ZRFgHE H X BARA SR HEERAR X, (Hi Th H XM RAEIRTE R, IR
MR . B PSS MR R RS, SOEMKAAE T, RES LA R Bk S
G AR W X, NSl e s ik 1A SR R S SR A, BRI
AR AT A . @ ZRILHE F Sl I 26 Kk ks, ACB B R =, HLHHTC R Rl <
BRI XA H D o D, AR A, ZR B H ) oM o (ELIC 7R M X 2
ERE M IHZI RS VR, BRI AR, SRR E T, 21 4 b
22 AR Uk b JZ IR A R 2RI R (2050 47 25 - 1 AU AN A2 21 T8I 40%) &, Ak
S EHETIT AR, BHEIT A SRR, Sl IRl o A LA E,
H A BT AR PR i 3 i e LR AR PET 7R b DX A 52 3 it A B0 R B 40K B
PROHEPERE R, MRE W 2R s 1 A0 m kv s 2 s i, O ELAS B RSP IR Y
RO B, BB FLIE S5 B 0] PR DAY BT 2 th 1 24, IR e —aE B Bk
ARRAAE I BB IR A T SR

(3) ARSCHAUE BT DA 3 F 45 2R T LI s 11 38 4 1IN 2R 2 5 3
AR BRIl b o W O SR — B DR UK 222 37 s Y E s N
7, SRR T D ST KA oA, T LSRRI B | B
SR I A5 7 T EL A R SR s T DR THR AR SRR B, JEHRHE 1 BB B s 2
TS RHBIX, 2 O R A TR RO L, AR P22 ok T BRI B [, A3l 1
RE B9 N il 5 28 T A e I i) B s LA G PG AE A St A Dy 32 R B R 4
2, HAT RAFR SRRSO DA 25 PF, BIE s BOZHE 15 PHACAYEE R 2 3 va s
AR, e A s R AR, BRI E B TS A, I H.
BRI AT IRV, Jouls R AR AL T RAFRIPL, R BE e T LA E i U AR IE 2k 1%
W1, DATIRE B2 2 1 12 2R R 2 A BRI IX 5 K R s 1 AP iR 4G e (W2
) W AATE RAF, HEWEOIE e, Pilk— BAEior A m B 51X, 5
SRR B AR =5, TR BRE S A A BF AR Pk, 5T AU Rk Y AR
JE . MG EE M SR, ADRE S - B S W s MAT R IR R (12 je) 33
PR RSB H

FA TR XA SCHAT T idY e O BElfE R, TR X A RER™ BEIRECE AT L, (H
SER B TR TOR AL, ARRTRATREHE— D e B A R AR X A IR AP e . @ &
Dra B I, ATt AT . e Sas ik Tr s, AN o5 sh AR g I
ORI TE R, X% A8 7 =z i i ) A i 2 7 i A R A se s . ) Uik
AT, R RURAEAR AR LR T Rl v lasda, (HAEBLA AT, TR
SR AR RN A B 5200 £ TR S B B R A B IR, KT 98
XS S s F AN B (R A B IR . i TR S R KGR | B4R S
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Spatial distribution patterns and the accessibility evaluation of
oil and gas resources in Russia

HUANG Jixia"?, ZHANG Tianyuan"’, WANG Li’, YANG Linsheng’, GE Quansheng’
(1. Beijing Key Laboratory of Precision Forestry, Beijing Forestry University, Beijing 100083, China;
2. Key Laboratory of Land Surface Pattern and Simulation, Institute of Geographic Sciences and Natural
Resources Research, CAS, Beijing 100101, China; 3. State Key Laboratory of Earth Surface Processes and
Resource Ecology, Beijing Normal University, Beijing 100875, China)

Abstract: Russia is rich in oil, gas resources, and areas with unproven reserves, and also has a
huge potential for application of oil and gas resources. As climate change intensifies, it would
be possible for navigation in Arctic, and Russia hopes to vigorously develop its energy trade
through the Arctic Sea Route. In this study, the Russian transportation network was regarded as
the focus of connecting resources and ports, and spatial statistical method was used to describe
the spatial distribution characteristics of Russian oil and gas resources. By means of grid cost
distance, weighted average travel time and potential location advantage, the accessibility of oil
and gas resources in each port was quantified, and the conclusions were drawn as follows. (1)
The oil and gas resources were concentrated in the Western Siberian Plain. The accessibility of
ports in the whole region of Russia was characterized by "high in the west and low in the
middle". (2) The resource accessibility of the northeast port of Russia was generally poor, and
the resource accessibility of the northwest port was better than that of the northeast one. Taking
oil and gas resources, geographical location and project cooperation into account, we focused
on the construction of three ports: Sabetta, Murmansk and Vladivostok. (3) The density of the
nearby traffic network affected the resource accessibility of the port. With the climate warming,
the melting of frozen soil, and the gradual implementation of the "Polar Silk Road" between
China and Russia, it would be possible for further improvement in the resource accessibility of
ports in the Far East region of Russia in the future.

Keywords: Polar Silk Road; oil and gas resources; ports; accessibility; potential location
advantage



