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Research on the Evaluation Method of Low-Carbon Ecological Construction Effect in Mines
and Analysis on Key Influencing Factors
KE Lihua, ZHANG Gege, YAO Nan, SHI Yihan, ZHANG Kanrui, FAN Yawen
(School of Resources and Environmental Engineering,

Wuhan University of Science and Technology. Wuhan, Hubei 430080, China)

Abstract: In order to objectively evaluate the low-carbon ecological construction effect of mines and promote the coordinated
development of economic construction and environmental protection of mining enterprises, an evaluation index system was
established based on the framework of DPSIR. The index weight algorithm of DPSIR-DEMATEL-AHP was constructed using
the DEMATEL method and AHP method. Using the interval number optimal algorithm and the binary connection number
optimal algorithm, a method for evaluating the low-carbon ecological construction effect in mines based on interval number
goodness was established to objectively reveal the close degree connection among the driving force of mining enterprise
development, ecological environment pressure, environmental quality status of mining areas, the impact of mining on the
environment and the response of mining enterprises. It provided a basis for dynamic evalution of the low-carbon ecological
construction effect in mines and analysis of the key factors affecting low-carbon ecological construction. The model method was
used to evaluate the low-carbon ecological construction effect of an open-pit mine and analyze its key influencing factors. The
results show that the low-carbon ecological construction effect of this mine is the best in 2021 and the worst in 2020.Important
measures to improve the effectiveness of low-carbon ecological construction in mines include enhancing the mining profit
margin, saving energy and increasing efficiency in mines and reducing the CO, emissions, enhancing the solid waste utilization
per unit of industrial output value. increasing the greening coverage rate in mining, implementing effective dust-reducing
measures. strengthening the management of key work processes in mine production. as well as enhancing the coverage rate of
energy-saving and emission-reduction campaigns and training and so on.
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Fig.1 Evaluation index system for the effect of

low-carbon ecological construction in mines
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Table 2 Standardized values of the evaluation indexes of

green and low-carbon construction effect of an open-pit mine
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Table 3 Judgment matrix Y and the weight

coefficients of first-level indicators
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Table 4 Judgment matrix established based on the opinions of experts Z, —Z;
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0.312) , HETMAA & T K 40 ¢ T 3xX = A48 b A B 2L

P 0 AL X () £ "(;,'17/,

_ - + -~ _
=(wi g swiy) 9E|]:w1*h -

{(0.490,0.589),(0.159,0.252), (0.159,0.312) },
M3 faIksh 1 A, MALE R 0.179, 4% X (9)
HEHET IFER A A RS AL T 45
Rl Ay R A IE RBCH w, = ((0.088,0.105)
(0.029,0.045),(0.029,0.056) } , Z&{pl Hl , 3155 4% 1
FEbR A e AR B 5

£S5 EWNERESNNEXERF 5

Table S Weight coefficients and weighted interval series of indicators

X?()Zl

X2(122

XZ()?(%

X()

D Wj—h W jh X 2020

An (0.490,0.589) (0.088,0.105) (0.044,0.053)
A (0.159,0.252) (0.029,0.045) (0.003,0.005)
A (0.159,0.312) (0.029,0.056) (0.031,0.061)
Ag (0.382,0.489) (0.071,0.091) (0.007,0.009)
A (0.076,0.175) (0.014,0.033) (0.009,0.021)
A (0.113,0.215) (0.021,0.040) (0.005,0.010)
Ay (0.050,0.093) (0.009,0.017) (0.010,0.019)

(0.097,0.116)
(0.013,0.021)
(0.029,0.057)
(0.078,0.101)
(0.016,0.036)
(0.023,0.044)
(0.001,0.002)

(0.068,0.082)
(0.025,0.040)
(0.003,0.006)
(0.070,0.089)
(0.009,0.022)
(0.012,0.023)
(0.005,0.009)

(0.009,0.011)
(0.031,0.050)
(0.012,0.023)
(0.045,0.058)
(0.001,0.003)
(0.002,0.004)
(0.001,0.002)

(0.097,0.116)
(0.031,0.050)
(0.031,0.061)
(0.078,0.101)
(0.016,0.036)
(0.023,0.044)
(0.010,0.019)
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EES

EER7

W j—h

W jp

X 2020

X 2021

X 2022

X 2023

Xo

Ass
As
A32
An
Ay
A'lS
A31
ASZ
ATJS

(0.136,0.276)
(0.458,0.548)
(0.126,0.241)
(0.211,0.416)
(0.250,0.328)
(0.250,0.411)
(0.261,0.500)
(0.400,0.589)
(0.142,0.200)
(0.234,0.400)

(0.025,0.052)
(0.090,0.108)
(0.025,0.047)
(0.041,0.082)
(0.052,0.069)
(0.052,0.086)
(0.055,0.105)
(0.091,0.134)
(0.032,0.046)
(0.053,0.091)

(0.003,0.005)
(0.009,0.011)
(0.002,0.005)
(0.004,0.008)
(0.005,0.007)
(0.005,0.009)
(0.053,0.102)
(0.100,0.148)
(0.003,0.005)
(0.005,0.009)

(0.011,0.023)
(0.064,0.077)
(0.027,0.052)
(0.046,0.090)
(0.044,0.057)
(0.057,0.095)
(0.060,0.115)
(0.083,0.122)
(0.036,0.050)
(0.032,0.055)

(0.028,0.057)
(0.099,0.119)
(0.027,0.052)
(0.044,0.087)
(0.057,0.075)
(0.037,0.060)
(0.030,0.058)
(0.040,0.059)
(0.019,0.027)
(0.059,0.100)

(0.014,0.028)
(0.099,0.119)
(0.027,0.052)
(0.037,0.073)
(0.050,0.066)
(0.057,0.095)
(0.005,0.010)
(0.009,0.013)
(0.019,0.027)
(0.059,0.100)

(0.028,0.057)
(0.099,0.119)
(0.027,0.052)
(0.046,0.090)
(0.057,0.075)
(0.057,0.095)
(0.060,0.115)
(0.100,0.148)
(0.036,0.050)
(0.059,0.100)

4.3 FLUEBMESBEREIRIERN RS
4.3.1 @I A R RCR WA

F B R AR R A 4% X O XTI
I A A B RUR A N PEM AR bR A 1 B AR H a0
S BRAA @ PE AT JINALAL ], 8 57 i AU bs o AL 5 1Y
% KT 5] X o OB ik st 3 s8R B ARk
B A KT8] F 31 X s020 « X soo1 ~ X soze « X ooy (43 51
FWR 15 20202023 4F B BT LG A 2 15 R R
B BRI S,

A0 B QD 55 A S Z XTI X,
5 AR XA 91 X o000+ Xooor ~ X s0zn + X ooy Z5 A AL
PEBS oo IFE AR G(g0) =G (P(dy=d o))
KA Frw, #imE o EX A AT
20202023 AEMRIR A S HKREB LG AL E ¢ (=
2020,2021,2022,2023), [A#}, %2 (14) 2= (16)
Ay EAE 2020—2023 AE WA S5 AE R IR S AL
FEJ1T AL RE A, EW AR A BEES AL
,53i=2020,2021,2022,2023) )
gl BRI 6,

0.500 0.950 0.906 0.770
~ ~ 0.050 0.500 0.406 0.189
G(P(dy=dy))=
0.094 0.594 0.500 0.250
0.230 0.811 0.750 0.500
an

6 TWEERBESBERUIRNEGEESE g/ Rl
Table 6 Comprehensive inferiorityg; and g/ * of low-carbon

ecological construction effect in mines in each year

AFE AN

b Bl
2020 4E 2021 4F 2022 4F 2023 4E
g 3.126 1.145 1.438 2.291
gl 2.471 0.760 1.693 3.075
gt 3.129 1.309 1.195 2.367
gl 3.500 1.914 1.257 1.329
gl 3.107 1.180 1.492 2.221
gl 2.391 1.017 1.818 2.773

4.3.2 9 LA A 2 A 1R AR B S i TR 2 4y BT

S A0 LSRR O R R 5% 6 455 X
R A 25 R AR SR VA L O X S i N R E AT 2
KoM A5 LLF B,

(1) &1l 2020—2023 47K A A= 25 AL 5 8500 1)
ZES A M N 3.126, 1,145, 1.438 1 2,291, B]
g 2021 <" @ s0z2 < G s0ns < G romo o 2021 AFZEAT IR B AR
BRI 2020 4120 1 AR5 AR A 2 B iU
2. 454 20202023 AWM 54E IR B H1 AL
FEFT Ay GRS AL WA R A S LR ER AR LR
BEE gl BITEEE R A S bR A B o b
B RANT B 11 2020 4F A 7= o G IR #E AT Y 4
He O LI AR B A= 2538 17 1 R 7 d5c K, 78 3K 20 1 A
JENEEA W D XAE S BRI 25, X X
P B B AR AR T 28 4 i B RN AR 23 8 0 2 R A R B
M) 5 A » FRUB 2 T 28 1 388 4 s /D 31 55 05 YL TR 0 1Y
RS AR XS B8 225 2021 4R 0 1L AR A 2B S I IR Bl )
S, XA DX P IR B AR ZE T L A f T R AL A U R R
{18 AN )5 W) 5 /0 RRUAR 4 T 28 5 3 Rk b I B
e 7 RS e s, 72 3R 3h 1 RN 1 855 5 T 1)
DA A5 PR AR 0 8 4, B U T R R TS e ) HE okt
W AR B A 238 AT 1Y R T3/

(2) 20202023 4F , @ LI Bk 2E 25 HE 1K 1 5K 5
TEEA LB R 2,471, 0.760, 1.693 Fl 3.075,
2021 AFW LR B A 2 1 IR Bl ) fe i, 2023 4F B
59, TE 2020—2023 WA 0 A T G oK A2 R
K REEAE 28.72 2. ~31.50 12 ¢ 57 1l A 2 R 5
BATBAERE R T, 2021—2023 B FF % 2 3 4F
WE 435k 43 % .37 N 1296, 2023 4R 8 41 T R 2 3k
3 5 i 5 A B B AR N [ AR B A L T 1L R R A
2021 43K B W AH I 38 AF IR 2023 AR BT LR 28 1L
2021 4EREAR T 60% ., A UL, EH A T 2R A X R
MAEBL T S B2 S A I R B X T 5 T L AR A 2
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B IK ) 7 AR A B, B2 T L AR Al 2R 2 R AL
SRR Bl I () SR R SR R T L R R

(3) 2020—2023 4F, & LBk A= B 4T Y s )
LEA B EEAY MR 30129, 1.309, 1.195 F 2.367,
2022 AEHT IR B AR BB AT 19 R T B/, 2021 AR IR
Z52020 fFEEK ., FE 20202023 A WIE] L F N
Tl {H 7K FE R MR R AR K AR AR KL 4 Bl AE
6.97~10.07 t/Ji JC M 55.5~58.0 dB =z [a] 25 1k,
2020 AF0 L DUFE EE T AE S 32, 97 A JF R iR X
I, A T2 0 A HE BT A P 32 ) R B Tl ™
i BERE VB Tl P E CO, 24 HE il = A A A7 Tl
AR [ A I 55 ) HE 0 R A i 3R B T B A 0.64
kg BFR¥E/t.0.394 t/J7JC A 2.21 /7. BEEH LI
TFR AR ARG AN, 2021 4587 (L B AL Tl 7™ i BEFE AN
AL Tl P2 {H CO, 2 3t HE i 3k B e A%, 43 51 1
2020 AFEREAR T 12.5% 1 29.18 % ; [RlB} , 2022 4F B fof
Tl b BEAE R R Tl 7= CO. 24 4t HE it 43
B 2021 AE3E N T 1.78 % Al 25 % s B 1L B Tl
FEAE AR R 35 4 HE R AR 2022 4F A B T R AR (H
(1.49 t/T370) BRI 50 R ik i 52 07 1R R A7 R AE
{14 72 O 25 A1 B 1 10 S 2 1 4, DAL I, A 10 4 R 38 2D
W CO, AMHE B I 98/ BT LA 5 AR 25 32 15 K 1 Y
KA

(4) 20202023 4F ., B 1 WK 80 1 F R 1 28 A 5
i) T B XA 2 R B R R B 25 6 45 BE 430 R 3,500,
1.914, 1.257 F11.329, 2022 4E 0" X A= A 850K I
B hf, 2023 4EIRZ,2020 4Ef 25, T 1L 2020 4F
PLSE S TAE Ry 3, B A7 Tl ™ A 11 2 1) 3 R X [l
KB W XA 35 R AN 45 0.21 ¢/1.95 %0 Al
51.61% . RfiE FF 2R TAEA P IR, 1 58 T [#
JE& 53 W58 SRR 4y B, — 8 AR BE L ¥ 9 T % R
FHYETE , 2021 4F B0 Tl 7™ A [ 2% A & A5 Jr 34
T, IRAE 2022 4FF 2023 4FA F] T H S {E (0.85 /0
B, T [ ) 3B AR 3G L 7E 9.5 %6 ~57 %
Z Bk R, @ I R ISR O ZE A AR BF 5T R 4%
b2 B TAE X 1L AR 7= 8 A7 L T 4 Tt £E R
TE o Bk i 6 T AR 2R E A7 P8 4. 20212023 4E B 11
KX R RAE Y L 2020 4F @ 2% . 8 ad St 4k 1k
2R TR, 20212023 4E (B X 440 7 25 R 1Y
KENT 60% Lk, b 2020 4R 4R B4R T T 24.38% .
23.54 % 19.32% , AT UL, Fp £ 48 T s Tk 7= {8
[ % A A X el A B R e — s X AR
AR BEIR LB A

(5) 2020—2023 4F, @ L A= 7= X5 0 X P 19 R AR
A R AR AL & 2 R RIS LR A 4 4y
Sk 3.107, 1.180, 1.492 1 2.221, 2021 @ 1L1K
T A2 A R N A AN I B2 e B /N 5 2022 4F IR Z 5 2020
AR K. 2020 AR 1L o d A1 . 4 1 B U B A B
1% B Ll AR 7 1 A B 8 AS R 52 ey e 5 | S ) D 3 T
RPVFREEL Z Ty 1L g5 F AR 77 3 38 X A AR
IS W A G B2 K, 2020 AR 2021 AR IA], B L £
AR B N8 XA L R R s AR R R S i AN
KA W2 BT80N 60.8~61.75; B &
LA = B AR RGN, B LR A2 3 BN HE XS R 2 R
Ji A S A B AR RN, 7E 2023 AE T 1L 3 28 R e 4
Bk B e KAB (73.75) . PRI o S A7 2550 1 o8 2 i it
DA D4 L 22 2 8 4™ #0800 A s 1 AR 7 O¢
BT AR A B R D L AR X BT X R AR AT
oA i A 23 48 T kO dE LR R R e Y 2
it .

(6) 20202023 4F, & Ll AR 42 T+ 8 T 38 K
D IR EE TG Y s ) WIR A ZR G 46 BE 43 0 Dy 2,391,
1.017, 1.818 1 2.773, 2021 4" 1l % 42 T 28 7% 14
A D I 55 15 G e T 04 e R g BR AR, 2023 4F By
2£.,2020 AEIRZ . W71 2020 4F Hk A 9 i, I AR
T T 251 £ UM 2 Ve B W 32 25 I 5 W 4K %2 5 i
AN B I AR BRI RS I L L2
£ 71 RE DBCHE A W0 AR R 2 T T n Y AR A T 4
A BEAR SO AR Bk PR PR A 7 LT DY AR 9 ) 2
AR . 2020 AEHT LLAE Y RE BCHE 55U A% 5
TR w5 IR 3 50 %0, F il e Fog 8 1 6 A1 Be ik
HE i BE SC L AR T — 2 A B i AL, 2021
AR TR SN T BEDAHE R E AL ) B R TS 5 A
BN 5 R IR B A (70%), 2022 4E 1 2023 4F
PRI LU TR 2 B 3 L 2 5 719 BR sl 15 )1 i) 2 o 56 A
XFREAR . PUAE ], 2k 58 38 8 AN AH 5619 BE vl HE il B
SO S I AR S s TAESR AL T IR B,
AT L 2 45 T e D HE B A I a5 R 0 A5 (]
MR R PR T 2 U3 K R /D PR 75 Y R ) YOG

5 #ib

(1) % F DPSIR HE 22 14 2 37 M 1A R, fil &
DEMATEL 3 fl AHP %, # & T 3 F DPSIR-
DEMATEL-AHP 148 b A 8 5 ik, @ 7 79 11 ik
e A= A8 HIROR PEAN 8 b Ak & L % Wb 48 /s 17 1 4
A & UK ) Iy AR A IR ER R 1 0 KRB R OR A
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A LU TSR X6 #5819 5 Wil R LA Ml w17 2 158 22 [ 1
AAEL S o A5 ) T 4 T AN 1L AR R AR A B ROR
A HE A LAl 28 5 15 PR 85 DR o3 ) i e

(2) JrHrIX () H =26 6 Fh A8 R, 455 X (1]

B B A A oo R R s @ T IR

e 2B A B ROR Bh A VEAN AL, O ) PP AR A 10 AR

e 2 25 BRI N 43 B 52 T B 1L AT Bl A 2 R B 10 56

B PR R U R AR
(3) K i3 F DPSIR-DEMATEL-AHP #y 1§

o AL AR DX T 50 R Bk ) ARl A 2 B RICR

PEAN 7 ¥k L X R R 2020—2023 4F (KR A4 25

BRHOR ATV I 43 A1 52 w7 LA B A= 285 15 1Y)

AR A HZ I 2021 AR AR S A R AR

52020 ARARAR AR A JERCBUR I 25 . B2 T IR R

A 2 SO Y R A 0 45 4 T L A R

ST LY BEBG AR CO, HETL B TR Tlk ™

L 1812 R o B AT DX Ah 7 55 2% | St A S8 [

AR ISR AT L A 7 DG BEE TAE R A B L Ak 2 R T

T REILHE B AL AU I A 8 1 R 5
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