H36%E 41 S N T Vol.36  No. 1
2026 41 H China  Safety Science Journal Jan. 2026

R AR U R K. Z2RERS PR F A R AE )] h E R R ), 2026,36(1) :227-233.
#E 35| 183K LI Shasha, CUI Tiejun, ZHANG Jing. Intelligent deductive for disaster evolution process under multi-disasters coupling [ J].
China Safety Science Journal ,2026,36( 1) :227-233.

ZREMATRERULIETEHER

EFF amae, BEE Ty, k5
(1 hPEIARY R EMFITAEYE,TT M 110159; 2 FHlK¥ L2 ¥ ¥k,
67 100084 ; 3 B AEIEH K EFHEE TGN A FERE L EHE, LT 100084)

PEHES X913 SEAREES A DOI: 10. 16265/ . cnki. issn1003—-3033. 2026. 01. 0370

FEMB: BRERA LT RIE (2024YFC3016800) ; STERARNSREAINAUSEEN RS HE
(LJ212410144051 , 1.J212410144032) ,

[ E] I ARIFUREFRT/HETAEHEBR, RESZKEFEGHE AT RERE T F, AR REL

BELZRE/EG HAGRBENRAMEE #HARER A IR, REFRBEET EZ FUEXRT

KARLAZ NG, B TR 7 S HAT M, RIER AR Y, FREKN . ZXREBGIREL ST, BA

T WG EEM B R A b B A R ERAE A AR EEME LR AR L IS FE LD

MABE NS KEREFENERBERGE I, BT EMTREER T S SR P BB FHEA it w

MEEHEESREBEGENIR, AARBEREFLEA BN DR,

[X§iM] ZREFH/E; EHLBE, WEEWH, F#E, RFAAWEELMER

Intelligent deductive for disaster evolution process

under multi-disasters coupling

LI Shasha'”,CUI Tiejun',ZHANG Jing*”

(1 School of Environmental and Chemical Engineering, Shenyang Ligong University, Shenyang
Liaoning 110159, China; 2 School of Safety Science, Tsinghua University, Beijing 100084, China;
3 Key Laboratory of Investigation on Disaster and Accident, Ministry of Emergency Management,
Beijing 100084, China)

Abstract ; In order to effectively predict disasters and evaluate the effectiveness of intervention
measures, a multi-disaster coupling evolution intelligent deduction method was proposed. The disaster
process, multi-disaster coupling, as well as the advantages and difficulties of evolutionary intelligent
deduction, were discussed. The disaster evolution process was described, and an intelligent deduction
method was established. Taking the mining process of an open-pit mine as an example, the proposed
method was applied for analysis, and its effectiveness was verified. The results show that the multi-disaster
coupling process is complex and changeable, with characteristics such as uncertainty, network structure
effect and spatio-temporal distribution difference. The system fault evolution theory can provide support for

the multi-disaster coupling evolution intelligent deduction from the perspectives of conceptual description,
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topological structure and mathematical analysis.

The evolutionary intelligent deduction method is

established, and its steps and mathematical model are provided. This method can qualitatively and

quantitatively deduce the multi-disaster coupling evolution process, discover hidden disaster processes and

generate emergent knowledge.
Keywords: multi-disaster coupling;

system fault evolution theory
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