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Coupling Coordination Development of Mineral-Economy-Mine Environment in Resource-Based Cities
WANG Xiaohang » ZHAO Lianrong s LAO Xin

(School of Economics and Management, China University of Geosciences (Beijing) ., Beijing 100083, China)

Abstract: In order to promote the high-quality development of resource-based cities, the comprehensive evaluation index,
coupling coordination degree and obstacle factors of mineral-economy-mine environment in 84 resource-based cities in China
from 2020 to 2022 were studied by constructing the index system of mineral-economy-mine environment and using the
comprehensive evaluation model, coupling coordination degree model and obstacle degree model. The results show that the
comprehensive evaluation index of mineral, economy and mine environment has increased, and the differences of resource-based
cities in different types and regions are obvious. The coupling coordination degree of resource-based cities is low, most cities are
in a state of imbalance, and the overall level of coupling coordination is on the rise. The main obstacle factors of the mineral
system are the sales revenue of mineral products, the total output value of mine industry and the total profit of mining
enterprises. The main obstacle factors of the economic system are the total import and export trade volume, the number of
patent authorizations and the profits of industrial enterprises above a certain scale. The main obstacle factors of the mining
environment system are the area of restoration and treatment for the current year, the cumulative restoration and treatment
area, and the amount of investment in restoration and treatment for the current year.
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Fig.1 Statistics of mineral comprehensive evaluation

index in different types of resource-based cities
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Fig.2 Statistics of mineral comprehensive evaluation

index of resource-based cities in different regions
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Fig.3 Statistics of economic comprehensive evaluation

index in different types of resource-based cities
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Fig.4 Statistics of economic comprehensive evaluation

index of resource-based cities in different regions

2.1.3 B I BELR G VF O 48 B BT

MR 9 U5 AL IR T - 20 - W 1L PR BT AR AR AR
FL I EAS R IR B T L A B 2R A TN 4, O
WOV B 45 3] 42 [ A (6] 26 30 A (] b X5 95 78
T IR B LR G PP P8 0. AN (] 268 AL 55 I A 38 T 1)
WA ZE AT AR B i 5 frs . 4k
F 520202022 G PR AU T 0 1L B 25 A A 48
BORGE B FE, i 2020 4R 0.017 B THE] 2022 4R
0.029 , 3 J B 1 % Y5 780 3ok 7 ok b 7 A0 A Ll A B 1Y)
W SIHE ., WA T 2R TR 0 IR R G
PEAN 8 Flcdme o 0 2 R B T . B R R AR
BRI T, 2022 AR 10 BR 5% 5 G PR A 48 BOHE 1L
2020 AR T — 7 . IR AR T LR B 2R AT AN
TR AR, — HAEFRTE 0.007 247, 548 BT -
N BE 25 & P 6 BFe e 78 0.011 2245, PR BE iR B
IR HLAR AR AS K. R 2 U o B AR 3k T X 4
Ll PR IR 1 3 By B G ey T A 2R A B PR A T, HL
B TR 3 T R R T X A L BB 3R B R
W R i 3R R AT S AR R AT LD PR B VR
BN R N R C T T =1

2020 £ w2021 4 2022 4

m 0.071 0076
1E

0008 0011 0012
0.007 30007 0

&E BERE EKE R BAR
W AR

B 5 FAREXBHFRBHETHT LRERS TN ELSEIT
Fig.5 Statistics of mine environment comprehensive evaluation

index in different types of resource-based cities
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index of resource-based cities in different regions
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B AR ZHOF IR R IR T ¥ b T R B R R
PR KA PR 22 5N

2.3 BEREFHH

HEH [ 1 B S 0, 20202022 4FE IR E 84 MK
PR T 7= V0 BT IR BE R G 45 R N Y
ESIT IR 4. B 4 ATHNL2020—2022 40 7=,
205 0 ILAEE R G0 b A B DR A R R AR A AN
K. REFRFEMBE T >RGN FLEESED TH
7 i A R B S R T HE 44 T R A T
A3 KR RS R A BT L T A P S e
LAl I A5 . 3k AT BE A PR Sk 9% VR TR Ik il T
K5I AR FR 588 M ol 4 A B LA
WA REEWFMIANRT T RERKEMNE
BRGNS AL L BT
B Ll T 7= S 3T L A ol A R
WU 72 2R 50 & R 32 BB i, 75 B E N O,

Fa 20202022 FLERFEHETEESEFHNERESIT

Table 4 Obstacle degree statistics for each obstacle factor of resource-based cities from 2020 to 2022 in China

. i WA/ %%
R S 2020 4E 2021 4E 2022 4
e il Tolk B A a, 20.94 20.79 20.45
F I as 5.74 6.18 6.53
A1 0 as 12.78 12.96 13.09
Mol NF ay 9.02 9.25 9.45
1L Tl (XA 7 A A LR a5 11.52 10.99 11.05
T LAl R R @ 18.52 18.48 18.40
W= A B ar 21.48 21.35 21.03
""""" s WKAEfMEe, 865 854 837
A E B 5 S b, 24.61 24.10 24.02
HuJ7 — A LT b3 12.21 12.27 12.11
FAELL Tk Ak A b4 17.89 17.96 18.00
A — 7=l X A P BAE R HEEE b5 4.66 4.95 5.00
55 Pl o XAE PR EE Y TR b 1.97 1.90 1.84
A=l X A P BE R HE TR by 0.63 0.72 0.79
AR AL A TE B R LT3 T b 9.66 9.94 9.82
WAL by 2.59 2.60 2.59
LRI 10 17.13 17.02 17.46
CoymEE MR RER 16.66 16.54 16.97
ST E IR IR AN ¢ 66.70 67.01 66.37
E KRV -RIE: Eitd i3 16.62 16.44 16.64
PR IR A ¢y 0.01 0.00 0.00
B GDP A HECR o 0.00 0.00 0.01
B GDP B HEH R o6 0.01 0.01 0.01
WAL GDP B KHEICR ¢ 0.00 0.00 0.00

KURGEW EEERE D THEL D RS .

FLMRE S 5B &K, HE 24 BT = 1 B % A 5
B D 3t ERR B R LB T Ak A
AL, T 2020—2022 4F 3 [ 1E Ab T 5 15 Py
P B i 15 5 5 Ak 228l sz R ey b
B BOR B — B T [ ™l e 1Y | 28 5 v o B

JR R B PRI R . PR, TR B R R kT 28 B &R
B0 3 BB A DR T O R R B B SRR LA BT
b Al A 5 L R AR

W IR T R GE Y T A AR D T T L PR A B
YR T3 0 HE#4 AT = B9 B0 X1 230 o 2R R
TR AN KRV RE B A AT I K VSR B2 i a1
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FLrp SR A2 3 S v B ) B O R R R i
A, 2020—2022 4F 1Y [ A5 B 43 00 A 66.70% .
67.01%05 66.37% . XFW 1LIREE 17 B A
— BT T AR R K IR R, TS Y IR
J2 4548 B 11 s A5 B AR /DN o X5 0 1L BR BT 1 R I OR K,
X IR T 0 3R BE AR G ok Ul M TR L BR B
R/ B N e T | NE TR R &= e Ly T
AR HE 2 B U A Bk T Ll B B A B &
ZH#,

55 AT B SR R A 43 BT AN [) 288 2 O[] X %
U5 R IR T A PR - R A B Y 22 5, X 20202022
AR R 288 1Y 55 A [i) b IX ¢ 5 A8 0k T e A R 1 1) B
JE B E AT T 5 R,

E3ith iy

NGl TR 7™ 2 e 4% A P 1 e
ST 5. M3 5 AL A s B A
L T S A 3 T A L Aol A T B AR SR A
ARG R R B RGN T (S A S R BT IR
AR EE o B B T A L A M A1) S 450 F) B 5 i
1554 19.51 00 5 BCBVRLSCHT A 7 l B B MCA S 1
Tl Y R RS BE e . Jr B0 OA 21,530 5
20.96 %0 . X UEWT AR BT AR T8 IO Ky B
W B, B YRR B 0 O R R T RO TE AR A
Az AR A L ARl A KT A R I T DR
TF Ak T 18 5E B B B0 3 4o 48 w8 Al 4 FRASOR L 2
BT A S M AR A R T a7 S
W0 B S WA S I Tl B E

RS TREBABRETYV ~REZESEFHESESIT

Table 5 Obstacle degree statistics for each obstacle factor of mineral system in different types of resource-based cities %}
& H 20.72 6.14 12.95 9.24 11.19 18.47 21.29
AR 3k 7l 20.96 5.86 13.10 8.74 11.20 18.61 21.53
AR 0 I T 20.03 7.16 12.58 10.00 9.98 19.51 20.74
B SEREI 20.63 6.39 12.91 9.79 11.18 17.96 21.14
AR R T 20.44 6.15 12.64 9.79 12.20 17.84 20.94

A [ 3t DX YR R S TR A AR A B A DR 1 )
RS IR 6, thak 6 A, 5 HAL M X AH L, b
VM DR R R R LA B A L Ll T
(B 55 30T 0 L ol R 0 A I 0 B e L 43

21.52% .20.96 % F1 18.65% . X [ FEBLE, AHER T

AR M DX P L IX A X AR T R G 4 B AL
o 77 TR SN 9583 o e o s DX 905 R 3l i 7 R R A
7 Y A B R O S W AT B B
(EL 385 00 L Aol ] ) B8

R6 TRMRABRBETY ~REZREEEFHESESIT

Table 6 Obstacle degree statistics for each obstacle factor of mineral system of resource-based cities in different regions %
o 1L Tl ok o " B T B X ST Al W7 A
AU e, TOTRe TP BRR Dpegitiime mRsa. BOA ar
e 20.72 6.14 12.95 9.24 11.19 18.47 21.29
AREB 20.62 6.07 12.70 9.34 12.09 18.05 21.13
g 20.96 6.21 13.20 8.62 10.84 18.65 21.52
iRl 20.53 6.13 12.83 9.86 11.01 18.52 21.12
A [ 26 BB PRI T 28 B R 0 4% A 5 4 o 57 5y S e B B AR, Bk 1 50 5 S R

RREGE IR 7, H 7 a0k 0 B B
BELLE Tk Al R 5 & R AU SR B0 7 R 45t
RIRN) EZ RSN T, 5 A 2 R R A T A
F o, B R T R G RS R R BN &
U I 1 B 0 B e e A3 0l 27,4100 5 18.49 %,
T A R T AR DL B T A M T A B A R A
R 21,04 %6 o 376 0 H A S 70 B PR A IR T . sk vd W gk

JEE K X A R T 28 A e A BELA TR, A A
Sl T SR G Xk A S B KF  J ad BR
G5 R GRS W B R B SERE RN VB
FOAR Sl B PR R IR O R A R B i B T K
o TRVER PR AR BT BN O T Tl A ol 1 4 M) i
T3 A0 GE L BE L T 3 BT A4 AR R R e 2 T AR
ezl gy,
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Table 7 Obstacle degree statistics for each obstacle factor of economic system in different types of resource-based cities %
g : . 0 o — ) o o =7 H
b, by WA b FIH b, PEER TAEN U REE IR by B bo
ILE bs HLEE bs &b, BT by
4 8.52 24.24 12.20 17.95 41,87 1.91 0.72 9.80 2.59 17.20
SR Bk T 8.47 24.46 12.20 17.96 4.69 1.91 0.71 9.70 2.82 17.07
AR Y I T 8.30 27.41 10.93 15.11 4.36 1.82 0.91 9.67 3.01 18.49
3R 0 I Tl 9.44 24.65 12.82 17.64 4.72 1.75 0.67 9.15 1.88 17.28
AR R T 7.18 19.62 12.12 21.04 6.46 2.26 0.65 11.60 2.55 16.52

AN [R) b, DX 5% 5 70 38 T 28 T R 400 4% TR DXL 7 B
RGN 8, 3 8 T, 5 Ho il b X A L
PGS Hb X3 11 B B S R R R BB & 5 R R
F B 5 B R . ol 25.83% 5 17.77% ., R
H XCHR RS DL B Tl A ok RV R R AR O . R

20.29 % . XA RE UL B, 5 Al 3 DX BT 5 0k T AR
LU 78 A 4t DX B T 4R e 0 A0 T R S R A
BOK AT B e 2 SR R k. R
Vi1 M DXCEE VB e Tl Al B9 2 R B T L 4 Bl 22 5 AT
Fret ke .

F8 OREMR R I R R S TR RS

Table 8 Obstacle degree statistics for each obstacle factor of economic system of resource-based cities in different regions %;

. . o el PR EErEl WAEEAER
: — |
L weEr o RRE M BE G or ke GRKE SEAE REUEE &R

IR T XA BE R ME A Iﬂkmik PR AMER T AER BT be 5 b

bi be WA by RO T T wm e, WE b BT by
o 8.52 24.24 12.20 17.95 4.87 1.91 0.71 9.81 2.59 17.20
B 7.66 21.16 11.96 20.29 5.90 2.14 0.72 11.12 2.60 16.45
&R 8.77 24.52 12.33 17.77 5.00 1.82 0.63 9.64 2.41 17.11
P 8.77 25.83 12.19 16.71 4.11 1.87 0.78 9.18 2.79 17.77

A TA) 2 R B PR Il i A L BRI AR 4% AT X 1
ABRAR L GE T L3R 9. i3k 9 nl A, AN [R] 28 B B U
R AR EZS U ot 3 A S P TR = 2 U L T
RS B R R L B SR A 00 B i AR 25 AR A R B
T AR S AR SR B BT 3 A dn B S A
TG DR R I T A G SR R T O e R R

PR A 3 FH I FR 0 B A N 71,01 %%, B v T A 2%
RUGEPR I T A A 535 3 E AR S Y AR K R R
PP G A A B AT 4 oA 13,98 %05 14,98 %, B
AR At 288 Y YR AR T 3K b B Y R i
KR FE 0 1L BT 0k 52368 B B0 D7 s st B
7 LU PR (n) 8, 34 1l R VR B AR

R TRAXBEFAFEWTT LARREREZESEFHESELIT

Table 9 Obstacle degree statistics for each obstacle factor of mine environment system in different types of resource-based cities %§

i 17 25 80 BRI IR H BT E R AR PR A IR HR o PR 23R B Mifii GDP B ¥ GDP B i GDP KK
- [T e A e B s M ey Hefil i o5 Heil i s HERHR s
4 [H 16.73 66.69 16.57 0.00 0.00 0.01 0.00
AT I T 17.02 66.22 16.75 0.00 0.00 0.01 0.00
JI A A B T 13.98 71.01 14.98 0.01 0.01 0.01 0.00
TR T 4 T 17.16 66.03 16.81 0.00 0.00 0.00 0.00
B AR 17.02 66.23 16.74 0.00 0.00 0.01 0.00

AN [) Ml DX 905 78 3k T A L PR R R G A B A R
MIREAS EEGE T ISR 10, H 3R 10 A, o & b XY 4R
P36 B R XY AR 2 IR B AR T A 1 B A A
A3 R 17.23% 5 16.84% . PO &6 X Rk & i B

T AR B BT E N 67,63 00, I g 1 JHG A il IX W JRRY
ST o 3 U0 T e T M DX R T L3 R Y 4 5
AR I IRE ARG B 78 Il DX o bR fige ke Dy
g B AT LU PRI TR S Ll R KA A BT AR
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Table 10 Obstacle degree statistics for each obstacle factor of mine environment system of resource-based cities in different regions %7

T XA HARR 6 B ZAHIR A B KRV -RiE: MR 56 Bl AL (:DP |/ SR R A g;r)I" B (JDP K
A e M e G s M ey HEL B o5 HEL B 6 HE s
4 16.73 66.69 16.57 0.00 0.00 0.01 0.00
R 16.81 66.52 16.65 0.01 0.00 0.01 0.00
B 17.23 65.93 16.84 0.00 0.00 0.00 0.00
7Y B 16.12 67.63 16.23 0.01 0.00 0.01 0.00

3 MmemEREEN

BT ACSCHESE 20 0 BE IR R T 4 7 - 22 5% B
IR HE & A Y 3 s i, 28—, BRI A
SCESR BOR 51 5 5 W B & TS @i ™ IF &
ZTF RS I PR B OR3P K i EEFT A% b A o
BLAEAS L 4 3 4% 35 2% 0 T Bl [F] a1 L i R S )
PR A HESh 7 )7 BEIRTT R LR T KR BT I PR
B =S ERITEANERIN . a N DR 8 R B S
RE DU i 5 B DR AT M 3 BT B RE e A
R A8 4 L B T L Tl B E T R A S
A R L 55 ) SR 7 R G 32 B R AT 5 E LAk
B PRBE A HE 7 T GRS A AL L HE S BR BT
AR T A e B A2 R R 1 100 52 ) o 48 v Al R 5 B
FooKF 85 01 vE IR B AR GE R 32 2R AG 5 38 o i ok b
B A T BE S AR PR AL K R SR Ak A
Wl AR SRR I PR R AV B SR . 45 = AR A B
R R Il T ) 26 280 5 A DO [ R R A
I3 ST SR PR R LR 9 B DT AfE Bl DA R I
i B AR, DR Ak M TR IROR S A 1l 22
WOl B TR AR TEAL AT T 2020—2022 AR B
TSR 77 — 2255 — 07 L PRI AR 5 PR A A O, R
KA 5L R A AR AT 5T I (] e 1) B4l Y L
X HE B A A o A AT IR AR ST

4 Hik

A B 5T s 25 G TR M R A R G B 8 2 5 50
B RS AR, ) 20202022 4E R 84 A W% U U I,
WOH 7 - 205 -0 1L RS 255 VP 48 B0 R85 B I
SRS AT 7o R TR [E SR A [
DX R A T (R ) 25 S, EEMESR AT

(1) 20202022 4538 F % I8 ALk T i o7 7 L &
O M WA B 255 PR 48 B A B B H A2 BE R
T IO S ) A PR ZE Y g, R R 2R K [R] b X
RS 09 25 S WA . R B T R T Ak T
T B R T AR 5 P A A T B A 4R

JBE Y G DR, 28 U A o R R R 5 IR Rk T B O
TR TR Z ), Py S B R B ) T
ABIBEE TR, R IX &5 Rk AR Z 8"
BEUR VU AR X 22 55 R R ik ABE 7 B IR R R L AT
BRSO

(2) 2020—2022 4F-3 = GEE AW T A7 - 25 -
A L BRI B 5 B0 9 2 A S 248 T o3 B I R T
AL T R B b R RS HA A ) BT R
R T 35 B 90 G Pp 98 K S K UL L BOAR 2020—
2022 AT VAU 0 IL IR = 5 2 (8] A B e AR
BN AB =3 Z S & K AR W T, AN T
JERY A [l DX 9 R I T () ) R 5 P 9 K 22 S
BN,

(3) W= RGN F BT 70 7 o A B ik
A L T 7 B 3R A L Ml R 8
EX el R LS RSB S B o SE R Y
T A A 5 F B ACEG 57 I PRI R SRy
B A DXL M AR RS2 06 B T AR BT A v B T R
FIG ARSI PR A, AN ] 28 B A [ 3 IXC ¢
TSR T B 5 TN 1 B B A — E 22 5. — 7
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