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Fig. 1 Knowledge graph of the disaster chain of Zhengzhou metro line 5
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Fig.2 Knowledge graph of disaster chain of the Beijing- Guangzhou expressway tunnel in Zhengzhou
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Fig.3 Derivation of the disaster chain in Zhengzhou metro line 5
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Fig.4 Derivation of the disaster chain of the Beijing- Guangzhou expressway tunnel in Zhengzhou
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Fig.5 Spatial-temporal characteristics of the disaster chain in Zhengzhou metro line 5
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Fig. 6 Spatial-temporal characteristics of the disaster chain of the Beijing- Guangzhou expressway tunnel in Zhengzhou

LEA T, PISEPEEPEAE T )R LA A — 2 A TV A BT AIL,  (ELAR R R Al 7 0 S 3505 | g i ™
AR KRR FR s ARITET, Mgk 5 520 ROI R I8 I AR B S ML Ak B AR, 50 DRk % %
A DU 55 8 IR AR A A R BB A | R PATRRAE | RS T AR A I

A ST R TR A

BT LARRrEE VI SR E AR, TR 2N RO R B, W B IR Tt PR T B )
R AN, UICERERE LRI | ARIAFPR IR IR 5 SR dl, WK 7 B,

K7 o, B8 4 Bl T RRCEBEILSE, HhucE e C MM 5 S Al B FF L bRk A Y 9 H B
JOEHEA . B, D OWBMER R, $E MU R R | 3% RN 7 SN | SRR X 4 AR KCEBERY 3
AREEFAE, I KGR PTHOR L HOR AT, Y W R R SR CEOR U S, AN BEA ALY T R F B
W, RKEFERAS SR B A, M7 9 0 R 1) B R AT 1) K o T 7 G % I EL OB
REGE, WREAREERI R EFBRY R, REDUREV B R R FGER IR, I L Al 2 %
(s, BRI S S RIMLR DY | 2% 5 0l BERTI G40 S 2 An 4] 8 iR



55 2 1] EOu, AR JETRIT P A R T T R N s R A 193

RELEA REHEB KEHEC RHEED

I 2L =
K7 2050 R BRI (R
Fig.7 Simulation assumption of multi-scenario disaster chain
100 -
100.0%
80+

60

40

FEFERS IS Yo

20

I i)
K8 ZRKEEEILE IR IML

Fig.8 Comprehensive loss curve simulated in multi-scenario disaster chain
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Derivation and transmission analysis of urban flood disaster chain
based on knowledge graph-
WANG Hao'?, DU Wei’, LIU Jiahong'*, WANG Jia'?*, MEI Chao'’

(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, China Institute of Water Resources and
Hydropower Research, Beijing 100038, China; 2. Key Laboratory of River Basin Digital Twinning of Ministry of Water
Resources ( Preparation) , Beijing 100038, China; 3. Faculty of Architecture, Civil and Transportation Engineering,
Beijing University of Technology, Beijing 100124, China)

Abstract: Urban flood disasters exhibit chain-like propagation characteristics, and analyzing the transmission laws
and spatiotemporal evolution features of urban flood disaster chains is of significant importance for disrupting the
disaster chain. This study aims to use two events from the “7 - 20” unprecedented heavy rain and flood disaster in
Zhengzhou—the flooding of metro line 5 and the flooding of the Beijing- Guangzhou expressway tunnel—as case
studies. A knowledge graph was constructed to reveal the transmission laws of the disaster chain. By reviewing the
evolution process of the disaster chain, triggering points, detonation points, diffusion points, and amplification
points within the disaster chain were identified. The study focused on analyzing the disaster-causing mechanisms and
spatiotemporal characteristics of the disaster chain, presenting the impact levels of different disaster chains in the form
of disaster curves. Analysis of typical cases of the “7 - 207 flood disaster in Zhengzhou indicates that there were
several chances to break the disaster chains in both events. In the disaster relief process, the influence of pre-
disaster and in- disaster factors should be comprehensively considered, and decisive measures should be taken to
break the chain. It is crucial to fully leverage the timeliness of emergency measures, promptly block detonation and
diffusion points, and reduce losses from flood disasters. This method can be applied to the retrospective analysis of
chain-like disasters, guiding the analysis of the disaster- causing mechanisms and entry points for disaster relief in
specific events.

Key words: urban flooding; disaster chain; knowledge graph; disaster chain propagation; disaster chain deduction;

spatiotemporal characteristics
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