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Table 1.  Indicator system for evaluating the risk of dam failure of earthen and rockfill dams
	[bookmark: OLE_LINK82]Target
	Secondary influencing factor
	Three-level influencing factor
	Definition and related literature sources

	Risk assessment index system of earth-rock dam
	Overtopping (L1)
	[bookmark: OLE_LINK12]Flood exceeding the designed level（S1） 
	[bookmark: OLE_LINK61]Refers to the excessive amount of flooding that causes it to exceed the design flood protection standard (Wang and Zhang 2017; Deng, Ye, and Zhao 2016)

	
	
	Gate failure（S2）
	Factors such as excessive flooding, resulting in gate failure or inability to open (Balistrocchi et al. 2019; Tung, Wu, and Yang 2011).

	
	
	The discharge capacity of the spillway is insufficient（S3）
	With low design standards, the spillway discharge volume is low, resulting in the inability of flood water to be discharged promptly (Wang and Zhang 2017).

	
	
	[bookmark: OLE_LINK11]Floodway buildings were damaged（S4）
	Natural or anthropogenic factors lead to the impairment of the function of flood relief structures (Liu and Wu 2020; McMinn, Scholz, and Yang 2010).

	
	
	[bookmark: OLE_LINK10]Improper human operation (S5)
	[bookmark: OLE_LINK70][bookmark: OLE_LINK66]Failure to open the gates in time to release water due to high reservoir level congestion in heavy rainfall (Peng and Zhang 2012; Li, Liu, and Li 2013; He, Huang, and Wang 2008).

	
	Seepage damage (L2)
	Dam cracking (S6)
	Cracks inside the dam body are caused by Unmanaged or seepage (Wang et al. 2020).

	
	
	[bookmark: OLE_LINK9]The dam slope is unstable (S7)
	The constant scouring of the dam body by excessive flooding or the poor construction quality of the dam body leads to its poor slope stability (Qi et al. 2021; Xu et al. 2020).

	
	
	[bookmark: OLE_LINK47]Poor quality of dam construction (S8)
	Construction quality problems resulting in insufficient compaction of the dam body or natural factors resulting in poor fill quality

	
	
	[bookmark: OLE_LINK8]Blocked inside filter layer or poor durability (S9)
	The prolonged operation of the dam leads to clogging of the internal filter layer of the dam or to lack durability due to its quality (Caldeira 2019, Peng and Wang 2008).

	
	
	[bookmark: OLE_LINK7]Improper seepage control (S10)
	Cracks in the dam body or uneven settlement of the dam body cause seepage inside the dam body and thus are not controlled in time (Peng and Zhang 2012; Li, Liu, and Li 2013; He, Huang, and Wang 2008).

	
	Structural instability (L3)
	[bookmark: OLE_LINK30]The root of an animal's nest or plant (S11)
	The specificity of earth and rock dam materials may produce different plant roots as well as nests of animals inside the soil (Dassanayake and Mousa, 2020).

	
	
	The pavement of the dam foundation is cracked (S12)
	Uneven settlement of the dam foundation leads to different degrees of cracks from the collapse of the dam foundation pavement (Ali, Hunt, and Tejral 2021).

	
	
	Unmanaged (S13)
	Uneven settlement of the dam foundation or seepage phenomenon inside the dam body leads to soil loosening inside the dam body, thus causing different degrees of settlement of the dam body (Li et al. 2022).

	
	
	[bookmark: OLE_LINK14]The bank slope is unstable (S14)
	Uneven settlement of the dam foundation and different degrees of cracks may occur in the dam foundation pavement, resulting in poorer bank stability (Zhu et al. 2022; Li et al. 2012).

	
	management problem (L4)
	[bookmark: OLE_LINK48]Unmanaged (S15)
	[bookmark: OLE_LINK73]Lack of daily operational management during dam operation (Peng and Zhang 2012; Li, Liu, and Li 2013).

	
	
	[bookmark: OLE_LINK44]Maintenance not in time (S16)
	Lack of maintenance of the equipment during dam operation (Peng and Zhang 2012; Li, Liu, and Li 2013).
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