526 B4 6 ) % & 5 x B F R
2026 4F 6 H

Vol.26 No.6
Jun. | 2026

Journal of Safety and Environment

e, sk, EE, 5 BTG TR R R ST ], KA SEEAR, 2026, 26(6) : 2253 - 2263.
ZHENG X Z, ZHANG X Y, TONG X, et al. Evaluation and research on advancements in new quality productivity in coal mine safety
[J]. Journal of Safety and Environment, 2026, 26(6) : 2253 —2263.

Ry REFFHFREFNEZRTMERRT
B B
(1 PR R Rl 5 TREAERE VU4 710054 ;2 NS BHE R 2 B A Bz B, N 58 625k 014010)

SE ARSI

W B ARIET AR ERR ERFRERT ZATNBRF M AT HE R N B L AT RAFHA FRALF
RHR U ASTRREF T A4 NER MET B4 12 N RI847 39 N Z RIATWIFMER R . RAHA 2 2032 48 A
JF % ( Technique for Order Preference by Similarity to an Ideal Solution, TOPSIS) A% % J& fh it 4% & Wh & o4 (5 E AR 0 &
BT BT A 20142023 FRT ZAHMAEFAKEAFRAMGEE, EREA.FAMAFRLEF I L EATFERE
ERF LA GHEFNHERB 0. 2R EKEZONRL,EEEETUMER S EH BEEA R TR, EEKE R AT
RIVHENTFEGHEKI,BEBAESMAA L TFRAAEZANEG KT RE HEE R AN AR AE R EHRE KA,
FHBRRF L BAREMEA RF LR AHFTAEF AR R GG EF STREET 2T I KA

BOUHRAET Z2ORERFE,

KBHR:C2HLRF FREF A RT T2 B RERR BEWAE R EHER

FE 42K E X921 ; F426. 21 XEARERS A
DOI: 10. 13637/j. issn. 1009-6094. 2025. 0875

0 31

2023 49 A, I B0 E AR b
OB A = 77,12 A4 B DR AT 4 3 7l
BB, 48 1] AU R AR TR H AR 2R 77
B BTl RE, KRR B AR P 17 2023 4F JE SC
A SN T AR P T R AE AT T A R
BRSBTS A
HE PR AR e i 7= AR B A 7, IRIBUER R,
HA A TS AR S R EA B, #
FHA =R AR RT3 AR A ™ ) T
e g —FRBERERIT . w7l 2 [ R % A e 1 %2
SRR HE ST 1% 4 R R T R AR R
S EERAE ) 2025 4E 3 A, H R0 1% 4 W5 R
RAE T2 E WA 2] S il E 2 f
TR A R RE DU AR 7 g Ll e 4 i
WERET BRI RFEHT— R Sl
FEAE BB A TR 55 80y 2N Oy T R TR 2 AR
o HR A PR SR TR A R ROR 5K 2K,
PIHTUAE 7= 1 5 | 2 42 2 88 | 2 it DA Ml ) 851
B E R AR 2 — , o ST ) R o R ) PR

* WA 2025 -05-23

X E RS :1009-6094 (2026) 06-2253-11

i

FURT, B B A 7= D7 A G 9T 284 v T e 3%
By RV R KD A 5 T AR A [ 45
AR A = JI BB AR AT B9 . 2023 4F, T304y
S B ERR TR T ISR T AR R
JEAFJIBLEL, 2024 4, 76 Fse 450 5 e Q05 g iy
K BT A 7 g A A e iR, 2024 4F D5 O
ARG TR A 7 AR o B S
FIMKRESE . 7EF8 AR IR AU T 1T, 2024 4F, T8k
SR URAR I 55 B 57 S SR A 7 R
BB I R bR R, AR T R
e SR R T G R ) SR AR 7 T A R VY 4 A A
R RUECES PHIBAA IR FFHEEAR B
S YA 25 0 A 5 07 30 A J3E A S T ™
TIRFEPFARIR R R . B A 1 K A PR
ik kst , S8 AN — 38 3T P AR i HE P v ( Technique for
Order Preference by Similarity to an Ideal Solution,
TOPSIS) ] 5 B 2 48 b 149 455 &5 HE 7, 3 A2 32 0 fi
22000 AR AR T AT BV B WS 1) S P B
FREHE 5 W S A | R B 53 A AR AR AL B AL
AU RDRE RN 29 R 50 & e ) OGSt R A B

BB/ R2a B8R 18- NE N 2 H AR S8 T %28 AT, zhengxuezhao@ xust. edu. cn,,
EE£ B BEPA Y Hh SFL2E T LU0 H (2023HZ1554) 5 P9 RS KFEP FAh SR 2 5o H (20245702) ; N5 H H

R IX B RE2E R 4T H (2025QN07008)

2253



Vol.26 No.6 %2 & 5 xn B F K

226 55 6 1

PR TR AR 21 R GLZ 8] (AR A -5 kK
PR MNAR [ 2 B AN BT B AE 7 D 0 K SR K
A ER R S S MR 2R
BT B —E P BN EAR R (1)
HRH AR = ST S Z R T2 50 Al il
b AT, N2 TE AR B BT 7 L 25 A 1AL 2
PO IR 22 TR o A 7= T b, R I
BRI B A 7 J A ey T RE JRE ™ 22 4 U8l e Jo ik 4
(2) AR MW S 2P T 5 — 3R B 4
ARG, B = B XIBHE A (BOR 77l 4
ZILERGA TR, ARILNZ R 2RI KRR
2N, BT AR SCRGUR VT IRER 22 40 Jo 7 ) B
A, A — R R 8 R A R A R
H SR R REAT 2 4 Jo AR 7 0 e 1 A )
RPN RGEE L EAEL

1 R REFUEHFRES HEIENIE

L1 Ry =2e&PEHERED

B [ ZC RE TR M = XU ™ H ARttt , (- 7Y
T H I AR (O TFIRAME ST L AL
SRV 11122 42 S 45 T 78 L) S5 BUR S
wage s S LAL | A Sk G RE AL S, I
LA IIEE BT, a1 TR
L1 Hrr el

TERBAE Ik R | X et Bz N T8 8 A5 i T 4L
FHORBIRAE T, 0™ 2 2 e 2 ) ML GE N T4
) BT A R TR PR I 5 A TR T )2 T T
M- B, S ah 28 W s 5 mUE Y e ARk
FORBAG - 57 5 M B, S AR 7 S 2 4 |

aeh  BAEE . AR W Mg %
EREY Cemm za ko W AR
BRI

CBET ool Pt

ey s
B gy

1 B ReEFEARES

Fig.1 New development trends in coal mine safety
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Fig.9 Obstacle degree of the secondary indicators
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Evaluation and research on advancements in new quality
productivity in coal mine safety

ZHENG Xuezhao' , ZHANG Xinyi', TONG Xin'?, MA Yizhuo'

(1 College of Safety Science and Engineering, Xi’an University of Science and Technology, Xi’an 710054, China;
2 School of Economics and Management, Inner Mongolia University of Science & Technology, Baotou 014010,
Inner Mongolia, China)

Abstract: To promote the high-quality development of coal mine safety, we first scientifically define the theoretical foundations of new
quality productivity in this field. We then establish an evaluation index system for the development of new quality productivity in coal
mine safety, structured around four dimensions: new quality science and technology, new quality human resources, new quality
industrial forms, and new quality production modes. This system comprises 12 secondary indicators and 39 tertiary indicators. The
entropy weight-Technique for Order Preference by Similarity to an Ideal Solution ( TOPSIS) method was employed to assess and analyze
the development level of new quality productivity in coal mine safety in Shaanxi Province from 2014 to 2023. Kernel density analysis was
utilized to explore the temporal evolution trends, while the coupling coordination degree was applied to evaluate the overall coordination
among various subsystems. Additionally, the obstacle degree model was used to identify key factors that hinder the development of new
quality productivity. The results indicate a steady annual increase in the development level of new quality productivity, with the
composite index rising from 0. 232 in 2014 to 0. 721 in 2023. Although growth slows in the later years, it remains at a high level. The
primary peak in the kernel density plots gradually shifis to the right, suggesting continued improvement, while the peak height stabilizes
after an initial rise. These trends reflect a progression toward a plateaued growth phase. Furthermore, analysis of the coupling
coordination degree reveals that the subsystems have achieved a high level of coupling, with the coupling degree consistently remaining
above 0. 90. The coupling coordination degree has increased from 0. 318 to 0. 928, indicating a transition from mild imbalance to high-
quality coordination. Obstacle degree analysis highlights emerging and future industries, technology conversion and application, and the
digital industry as the primary constraints on the development of new quality productivity. To address these challenges, a development
framework for new quality productivity in coal mine safety is proposed, aimed at facilitating sectoral transformation and upgrading.

Key words: safety social science; new quality productivity; coal mine safety; high quality development; coupling coordination degree ;

obstacle degree model
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