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Abstract: Under the background of " the Belt and Road" and " the economic corridor of China, Mongolia and Russia"
initiatives, this paper studied the urbanization development level, eco-environment development level, the coupling
coordinated development degree between urbanization and eco-environment, and their spatial differentiation of the eastern
Russia. Combining with the Population-Economic-Sociology model and Pressure-State-Response model, the paper first built
two index systems of urbanization and eco-environment. Then based on the comprehensive weighting method of entropy
weight and variation coefficient weight, we calculated the urbanization development level with regard to the population
urbanization, economic urbanization and social urbanization, and the eco-environment development level with regard to the

eco-environment pressure, eco-environment state, eco-environment response during 2005—2018. Next, the coupling
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coordinated development degree of the urbanization and eco-environment development level was measured by the coupling
coordination degree model during 2005—2018. Finally, the spatial differentiation of the urbanization development levels,
the eco-environment development levels, and their coupling coordinated development degree were performed respectively by
using ArcGIS. The results were as follows. (1) The economic urbanization and eco-environment pressure were the main
factors that affected the urbanization development and eco-environment development, respectively. The comprehensive
urbanization development level, the coupling coordination degree between urbanization and eco-environment of eastern
Russia had increased from 2005 to 2018. The comprehensive eco-environment development level had decreased from 2005 to
2018. However, they were still in the uncoordinated stage, and their internal development showed the changes from the
urbanization lagging to the balanced development. (2) From 2005 to 2018, the urbanization development level, the
coupling coordination degree between urbanization and eco-environment of the Siberian Federal District were higher than that
of the Far East Federal District. The eco-environment development level in Siberian Federal District was roughly balanced to
that in the Far East Federal District. Most of the federal subjects were in the uncoordinated stage. (3) The urbanization
development level, the eco-environment development level, and their coupling coordinated development degree were all
spatially imbalanced in the eastern Russia. They showed the “High in West, Low in East” spatial pattern, which in
generally displayed the tendency of space attenuation from the west to east. The areas with high levels were concentrated in
the Novosibirsk Region, Altay Territory, Kemerovo Region, Krasnoyarsk Territory, and Irkutsk Region. The areas with low
ones were mostly in the Republic of Altay and Chukotka Autonomous Area. Finally, we suggested policies and strategies that

could boost the coordinated development of urbanization and ecological environment in eastern Russia.

Key Words: urbanization; ecological environment; coupling coordination degree; spatiotemporal pattern; eastern Russia
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Table 1 Index system and index weight of the urbanization

w2 RbR)2, A JE Pk GARE
Rule layer Index layer, unit Attribute Comprehensive weight
UNEE§4(a RN HE, % i 0.01
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NV, N /km? iE 0.15
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Table 2 Index system and index weight of the ecological environment
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Table 3 Coordinated development stage classification of urbanization and ecological environment
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ARG (0< |P,-P,1<0.1) m3
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Table 4 Urbanization and eco-environment development index of federal subjects in eastern Russia in 2018

I R R

; e . GARE
TEHBIX WS Ik AR STl Mot Saul BED BIRES S R ;;ﬁuﬁ
L . Population Economic Social Comprehensive Eco- Eco- Eco- IR .
Federal district  Federal subject Comprehensive

urbanization  urbanization urbanization urbanization environment environment environment K
eco-environment

pressure state response

PARITR BURZEERE 0.02 0.02 0.03 0.07 0.36 0.01 0.00 0.37
Siberian federal [ FLALHIE 0.03 0.02 0.04 0.09 0.35 0.01 0.01 0.37
district MR E 0.08 0.05 0.05 0.18 0.35 0.02 0.02 0.39
(e SUEL{S 0.21 0.17 0.18 0.56 0.35 0.22 0.03 0.60

SERLHTE R 07 S 8 X 0.20 0.42 0.17 0.79 0.13 0.19 0.16 0.48

PORPER M 0.17 0.29 0.16 0.62 0.26 0.10 0.15 0.51

S E B RN 0.31 0.27 0.14 0.72 0.26 0.09 0.11 0.46

BRI 0.26 0.28 0.15 0.69 0.34 0.12 0.03 0.49

TOAS M 0.19 0.17 0.11 0.47 0.33 0.14 0.06 0.53

FEAHTTEM 0.09 0.11 0.07 0.27 0.34 0.04 0.03 0.41

LARX i BRI 0.07 0.19 0.07 0.33 0.35 0.04 0.04 0.43
Far east federal ~ B=My (HEFERE) JLAIE 0.07 0.29 0.08 0.4 0.18 0.09 0.04 0.31
district SMDUIMIR 188 X 0.08 0.10 0.09 0.27 0.33 0.04 0.04 0.41
AL EX 0.03 0.06 0.03 0.12 0.35 0.02 0.01 0.38

IR X 0.19 0.21 0.11 0.51 0.31 0.05 0.08 0.44

W L M s i R IX 0.10 0.18 0.08 0.36 0.32 0.05 0.08 0.45

B R M 0.07 0.14 0.07 0.28 0.25 0.06 0.04 0.35

S 0.02 0.04 0.03 0.09 0.35 0.02 0.01 0.38

R bR 0.07 0.19 0.04 0.30 0.35 0.02 0.01 0.38

Tk BRM 0.04 0.02 0.03 0.09 0.35 0.01 0.01 0.37

RRET HRX 0.01 0.02 0.02 0.05 0.35 0.01 0.01 0.37

BT LA TAGE T MRS A BRI RS W B & R, 2005—2018 4F | MR B A A5 PR ki
SRR /NI R RS S IR T 0 LA R R A T/ T e ARS8 RO Rk . e YR AR X
TR IR DAY AR A PR T g DIRZS (eI R S8 RS RIS | e A A BRI 8 BB 0 S A7 78 78 1 A1) S IX 4 B 2%
RIS SRA SO OB AR AN DR IZE SN | SR i IR s 8 X v A B IR M R AR AR IR B A
BOPIR E RN T I 7R DX A B CREREAS ) SR BTR2IKM ZERES AR X PR FHAMN BEIR AN (R 4) .

SR T A R gt B 25 RO B — R B BRI (]l 3T 45k O 2 BESAEL AL & Jle AR Ty #E kT 25, B AR
BERTT & AL ST B 127 8 H 45 58 1 o BRI Tl AV 3% 3l aniRRk sl g (i s i 4 45, L il AR
HLl LS A 1) 25 SO HROR B ) A e AR B R T R Y BTE ORI AR TS ) R T R
TR A A 23 OB BRI RS K AR AR 8, JE R ML T 26 A Sl s g ) i R
TG, R ZET PR KR A | B T A M X A AR K R TR K G T I S TR AL Y S
USRS ST BRI R TR A T YR B O™, BRI, se B0 W /K 07 se 10 i X A L WP e 4
FIE TSR D BRI AR | 502 B IR AR A v 6y o < J R 10 L b i g, SRR 320 38 DX A7 A8 4 4 T PR
TR R S BRSO Y T 0 8 DX 77 A2 Ao 1 BB IR AR VR M , S PP B 7 il X A7 A3 KA G BT R A, X
ST PEAZ R A S P ) B, X AR A IR R ™ U
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Fig.2 Spatial pattern changes of urbanization from 2005 to 2018

1000 km

PRI AR S
[10303—0404 [110.405—0444 [ 04450484 [ 0.485—0.524 MM 0.525—0564 [ 0.565—0.604

B3 2005—2018 £EAETHEMN T ERFEL

Fig.3 Spatial pattern changes of eco-environment from 2005 to 2018
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Table 5 Coupling coordination degree between urbanization and eco-environment of federal subjects in eastern Russia in 2018
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BT R AR X 0.50 0.54 HAH IR X 0.43 0.33 SRR
SRR N R X 0.49 0.55 FEA R R X 0.50 0.49 HEARA
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Table 6 Coupling coordination stages of urbanization and ecological environment of federal subjects in eastern Russia
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PEAFFI I X BT /R % S V2 V2 V2 V2 V2 V2 V2 V2
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district MR LA m2 m2 m2 m2 m2 m2 m2 m2
7 SUE LS m2 m2 3 3 13 3 3 3
SERLYTIA R 3T S 5 X m2 I3 I1 1 I 1 11 1
BIRBESR FEM ms3 ms3 I3 13 13 I g} I
TLA BRI ms3 I 1 1 I I I I
BN ms3 3 g} mi I I g} I
A LM Im2 m2 m3 3 ms3 m3 3 I3
FEAL M m2 m2 m2 m2 m2 m2 m2 m2
EARKX A1 B AR A ] 2 m2 m2 m2 2 m2 m2 m3
Far east federal B0 (AEPERR) 2L m2 m2 m2 2 2 m3 3 1
district ADUIM/R 1588 X m2 m2 m2 m2 m2 m2 m2 m2
G HR X V2 m2 m2 m2 m2 m2 m2 m2
HESESUE Y 2 ms3 m3 m3 ms3 m3 3 m3
W 25 5 40 e i i X m2 m2 m2 m2 m2 m2 m2 ms3
By R M 2 m2 m2 m2 2 m2 m2 m3
EimprH V2 V2 V2 V2 m2 m2 m2 m2
BRI ARH 2 m2 m2 3 3 ms3 3 ms3
0w SRR V2 V2 V2 V2 V2 V2 V2 V2
R AR V2 V2 V2 V2 V2 V2 V2 V2
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Fig.4 Spatial pattern changes of coupling coordination degree between urbanization and ecological environment in eastern Russia from

2005 to 2018

2005—2018 4F, (1) Fr P AR BT /R Ze i s IX | 5o B IR | e h Ui 0 2R 0 s 40 881X P2 T o e M
F FEAAN PRI A8 S FEA A, NS R AR A R Ge 38— AR A AU I, FEIWEE AL K P b R AR 4 5
A, A S A AKOT-A VE R AR TR A 260 & R 5 | 3 ARFE A XA 3 8 AR IR UR 200 4 24540
WAEACE ML SEH YR 25 A IR BRI R |, & TR B R VU A1) S K 4% e JB TR 48 55 bty 7R B K P S B 8
PR, Kk R HIE BRI T SR 16 &S A Tlb A8 b, KAt I A ) & J | (G A 25 38
et e —E Ky, (2) B SR X 0 L R B i B X A B R R [ BT RN | BRSO | B (A
JPEARE ) SL RN FRA T 5w P Ak T B AR B B B, P9 2 J2 AR A R BOH SR B I J5 — R G 38, Vit 3 5

http ; //www.ecologica.cn



24 4] IR A RS T AR TSR AL S R SRR R R e R B I 2 AR R 9727

DX ey L 2 SRSt e i i X BT RS JR H JR ZR X B B2 B 0 K X, 7R G AR A T Rt X — A A 2 v (R0 355
X AR EE TP DIRE, LBt At 2 R R 1 s ey CHEZR 45 ) JLA T | g%y RN BE IR IR &, PR
BRI R A8 IR IR SRR 23 BRI T R SR A (B AR, e e B Sl A R SR O U Bl g 5 SRR B
P FRIEAIE Ml DX 4557 AT B ARp e 2 v S = 28 M, R A8 RO S PR B e 51y, T i 8 3
DB N AN T IR N AN — R ALK ZR o (3) AP VUMK 038 DX HEA ST e P | R 380 2 [ AR DAy AR A
P SO JZ R AR e, AR AR T BV 5, 32 AR RIS TR A 2855 s Al 5 |1, BRSPS/ )N
FHERPETRE AL , 257 Z o0 b A MERE R, i EHOBA MR T 377, BEAHINAL B¢ e S, S AR Ak A J iy s T2 25
W, (4) BIFCILANE G SR X | Sy nP M i AN DR AR O AN Bl R FR LA PR A iR
M FERF AT FA XA IAL T B UM, SR A A 5, e TIPS XA 4 X, 32 S A P BR A,
RIT R FREAR, BERREIRIL AR BE AT, N FAMRAR AR AL, 2 5F A ek RIS B2 4, in 2 2238 Ga ik
REVR S B X A I8 B K e G 1 | A AR R A

4 FHitH5EW

4.1 %5

ULAE K, MR 2R TR AL A5G 2 PO 4t , (5 [ AR VSR & A S IRBE P R B 7 I H 3528, 36T LR B
AR 458

(1)2005—2018 APAR AR 28 e WAL AN AR AR PR BT ) 43 G IR Ak 2R 45 55 A6 A R B 2R 45 1) o ik 10 451 e
Ko WA R IR BT b 2 i il b TS S E Sk 2/ BT N D AR A A TR
RSl A A R AR B /NI T R A 3, o K e 17 8 R R A 1 R B IR S R BOR A B R TR
2005—2018 AR AR AL 5 A4 IR BT I RE A U 3 R 1O 3 (R A b T S AR YR I B, L B2
SR A AL G — R Ge M e, PR R A R JEBE , A S IR EE S WAL T AR TR AR 2%

(2)2005—2018 4EPYAFNE X AN F 280 fhos SR G IR A8 2008 i T 2R DX, P9 A R I DX 7R IXC
A SIS R 7 CIRES I R HE BE BRI | VAR DX S B A A A A ERBE A DR R & SR AR B S S T AR X, PEAA
FIE DX S IRAE AT Jo— R R R R X N A 2 AR s o b 2 805008 AR AL T AR B
VAR B S A SR R, A5 L AR ER S M A L A ARSI T PR R R Y S Y
AR AR JR A | A2 0 1o (1 DX 43 A A6 D PRSI0 - BT 7R 2 3 i X - 2 20 R M - S o 30 0 R 34 o i it X -
FPR I 2 S M () ER G DX, S0 A DX A2 1 P AP R SIE DX R 3 ) BT /R 2 A ) G 7R X AR LR A BT AR X

(3)2005—2018 4F , AN [FIBCHR AR Dp i & e 2 A R Rl A A ka i, B Pa A AN T /R Ze il 8 X o
22 R e R IR T S SR X PR O s ER S ARR EMR G AR Sy BEAS UM | LN AR o RGeS &
R SIEEG IR X W B e v R X A LR L A BT AR R SR A AR | B (R
R LRI FEA v N AL T HEAN PRI FLP AR A IR S — R G kR, A DUIR R X FER
v N R Sy SEASAS U] (B ECAR AR RSN 8 X E N p B AN DR A AR S S AR A
B R LA K F YA FERRAT FA XA TP AT, H IR R A S
4.2 RIEFEFFINH

UTAE AR AT AL A A A PR BE AL T AN R A B B, A R A fff ke 1 SR WK TR % A AE AR B4 47 18] 0F i )
FEmli [, N R I HEE AL B AR T BE55 21 DRI AR PRt & R s , AR A IR S AR 2 B 34 1
AR ARSI N B bR, SN0 SR R SR, eI IR R R AR 2 U A IRl 2
¥, Sl T A R RE , B R R 2Pt S A SR BT R RIS 0, MBS XA s 4 X, e £t
L&,

PEAR RIS DX A S T 385 LA PUAFURISIE M SRy A, 60 559 BT R 28 0 i DX | o 2 9 AR M s o 0 5 IV 2K 307 o 0 3
DX AR 2 2R S M R B AL 22 AR T 14 408 X W A p= BE R EAT Bk R AL A, St BB K 8l & e s 4 ik %

http ; //www.ecologica.cn



9728 JAE = 41 4

VI X 225 T R e S BRI 550l . RIS, O e AU A i JR | B i 9 0 R DB AR  WR A2 e AL A At
2, DRI EAE SR A AU S Rty | T A Al i A T R T R T A R S A R, B e i
SRR, RS R A 2 PR IMEX

7R DX e B Iy, RS B W 5 A AR OR 5 2B R 2 28 R AR MU 11 W5 1 AR 57 8l 07, TG
RIBEI A 5 S AF SRS, A5 AR IE M XA AR . TR A AR Lo X, B R v 1) e 8 IR A5 R
LB (4277 55 8% IOARE 122 B B2, il 28 S S5 BRIl KA LR B TR BRPE LA 5 L B KRS I
TLZR A R X P DR AR AR ERIE R B T, R ey T 25 S B0 i S DRI 985 10 8 DX AR T 23845 PR AR 98 K DR 7™
AR, FHT AR S EROR ORI TV S5 48 A2 LB IR 2 AR A 3, A B 1 3B TR 51 0, K A
PRERY e IR R R b 22 B T A 14 S Bt A B, RN T AR e AR A AT [ R Y
BB A

£ % ik ( References) :
(1] XUTAR. “—aff — e RS R Pk SRk 2= ] . M BRARL 2= EJ| | 2015, 34(5) : 537-544.
[2] BhEKIE, WA, EBL, Ts, TRk, KRR, Bl GR—ar—i. dbat. Bl s, 2017.
[3] WH. “EE PRI KR K RS PR A RS BF0 R, EERIFsE 2%, 2015, (10): 50-57, 19-19.
[ 47 BFN. M2 S it Xk RS, B, 2014, (5). 72-78.
[5] mabad. M2 Esdifb 5 kR, M W<k ERfsE, 2014, (1) 38-45.
[ 6] sk TR R T Ak A RRAE S 7 s IR, sk 2% A i), 2003, (5) . 97-103.
]

Mishchuk S N. Domestic and international migration in the Russian Far East in the mid- 19th-early 21st century. Regional Research of Russia,

2013, 3(4): 348-355.

[ 8] drk, BT HPLORMKE WL RBIIL. P WL, 2006, (2): 52-57.

(9] 295, XIUR. BB DA Bz [ SR AL, 200 HhBE, 2014, 34(2) ; 42-49.

[10] Kuleshov V V, Seliverstov V E. Role of Siberia in Russia’s spatial development and its positioning in the strategy for spatial development of the
Russian Federation. Regional Research of Russia, 2018, 8(4) . 345-353.

(1] JABtd. MR e R e SR BE R 6. PUAAIEBTSE, 2008, 35(4) : 56-58.

[12] Koshkin E S, Yevdoshenko S I. Diversity and ecology of hawk moths of the genus Hemaris ( Lepidoptera, Sphingidae) of the Russian Far East.
Journal of Asia-Pacific Biodiversity, 2019, 12(4) . 613-625.

[13] Bityukova V R. Dynamics of atmospheric pollution by stationary sources. Regional Research of Russia, 2011, 1(4) . 394-398.

[14] Vasilenko V A. Water-economic problems in the southern part of western Siberia. Regional Research of Russia, 2015, 5(4) ; 378-383.

[15] Zhuravel N M. Systematic evaluation of environmental and economic effectiveness of the best available technologies: regional dimension. Regional
Research of Russia, 2016, 6(2) : 193-202.

[16] Bityukova V R, Safronov S G. Assessment of the ecological situation in Russia using the method of potential surfaces of human impact. Regional

Research of Russia, 2015, 5(4): 367-377.

[17]  ZEIRE. MEWARTH X U L EAFTT. Lot A 2Rl 3k il hivit, 2016.

(18] )i, JrQUshk. Witk 5 A I AN G ML 5 BUAR R 400, S BRIFST, 2003, 22(2) : 211-220.

[19] T2, Kk E AT i A28 L b E R 7. st 597 %, 2011, 30(4) : 54-60.

[20]  Jr@isk. b E AR B IR AR R . bt BlaE b, 2009.

[21] Hofmke, sV, 258, 2K, M Bo A 5 m 2R st DX AL R JR AT B R s [ 43 5P 9T . b 3RS, 2018, 38(7) : 1069-1078.
[22] Feik, FAR¥E, JraUHk, PhEE SOHESO T B T I 5 AR A IR IR 25 0 S I W R R AR ). AEARSF, 2019, 39(4) ¢ 1212-1225.

[23]  E81, Tk, F. sUEE KR S B RGAE MG R R, 8%, 2015, 35(7) : 2244-2254.

[24] LiYF, LY, ZhouY, Shi Y L, Zhu X D. Investigation of a coupling model of coordination between urbanization and the environment. Journal of

Environmental Management, 2012, 98. 127-133.
[25] Wang SJ, Ma HT, Zhao Y B. Exploring the relationship between urbanization and the eco-environment: a case study of Beijing-Tianjin-Hebei

region. Ecological Indicators, 2014, 45. 171-183.

[26] RRE, KPF, 258, XA FME ML 5L S BT UM R R i 25 SRR, NET A2, 2015, 26(12) : 3827-3834.

[27] XUf5, X384, ML AL AR AL S B RUR L bR & JRATSE. EA D - RIS S, 2017, 27(6) : 155-162.

[28] Z=IR%E. WP WP ESL AT, P Hr P W ARRIIF, 2007, (6): 8-15.

[29] Accexpuros C, Illupo6okosa B. MexGrofKeTHbIE OTHOLIEHEHNS ; IPOO/IEMBI M IIOAXOIBI K MX pelleHuio. JkoHomuct, 2001, (1) 67-70.
[30] VBanoBa B. ®MHAHCOBO-KpeIUTHbIE OPTaHU3ALMN B CHCTEME PETMOHAIIBHOTO IIPAB/IEHNs COLUATBHO-9KOHOMUYECKUM PasBUTHEM. DKOHOMHUCT,

2003, (7). 27-33.

http ; //www.ecologica.cn



