
Appendix A: Interpretation indices for RMD-induced reservoir geohazards in the HFB
Table A.1 Interpretation indices for RMD-induced reservoir geohazards in the HFB
	Indices
	Qualitative description

	
	Carbonate HFB
	Clastic HFB

	Level 1: Interpretation of factors triggering instability

	RMD
	Indirectly interpreted by vegetation development, such as no vegetation or scattered vegetation

	
	Directly interpreted by the enhancement of macroscopic defects of rock masses, such as the development of solution fissures, grooves, and pores, the widening, deepening, and extension of discontinuities, the fracturing, spallings and fallings of rock blocks, the formation of piles of rubble accumulating at the bank slope toe

	Level 2: Interpretation of factors controlling failure mode

	Lithology
	Limestone; Dolomitic limestone; Dolomite
	Sandstone; Shale, Interbedded sandstone-mudstone, Sandstone interbedded with muddy shale

	Rock mass structure
	Intact blocky structure; Layered structure; Fractured structure; Loosened structure
	Intact blocky structure; Layered structure; Fractured structure; Loosened structure; Soft-hard interbedded structure.

	RMD’s type
	Dissolution-suffosion; Crack development-extension; Mechanical erosion
	Loosening-spalling; Erosion-abrasion; Collapsing-block falling near structural planes; Weak strip interlayer denudation

	Geomorphological characteristics
	Cliffs and steep slopes appear alternately in the middle-low mountains or deep-cut V-shaped valleys, The overall inclination of the steep slopes is 40( ( 50°

	Bank slope structure
	Consequent bedding slopes; Oblique bedding slopes; Reverse slopes; Gentle stratified slopes; Tower-shaped slopes

	Feature of structural plane
	Large or controlling structural planes formed by several large or medium-sized original discontinuities or RMD-induced unloading fissures

	Level 3: Interpretation of visible signs reflecting evolution state

	Boundary characteristics
	Main scarp at the rear edge of potential geohazards has formed, several small gullies or minor scarps with microrelief changes emerge near the boundary, and rock masses near the front edge are severely deteriorated. Rock mass are highly fractured due to extrusion, forming piles of rubble


Appendix B: Development characteristics and evolution mode of potential geohazard in the study area
Table B.1 Development characteristics and evolution mode of potential geohazard in the study area
	Geohazard ID
	Field site ID
	Area

(m2)
	Volume

(×104 m3)
	Rock type
	Potential evolution mode
	Existing geohazard site

	XL1
	xl30
	4908.09
	2.45
	Clastic
	Bedding sliding
	Hengliangzi unstable slope

	XL2
	xl29
	4833.11
	2.42
	Clastic
	Reverse toppling
	Hengliangzi unstable slope

	XL3
	xl28
	4119.89
	2.06
	Clastic
	Reverse toppling
	/

	XL4
	xl27
	11234.65
	5.62
	Clastic
	Reverse toppling
	/

	XL5
	xl26
	9295.77
	4.65
	Clastic
	Reverse toppling
	/

	XL6
	xl25
	3231.19
	1.62
	Clastic
	Soft-hard interbedded rock collapse
	/

	XL7
	xl24
	4576.37
	2.29
	Clastic
	Reverse toppling
	/

	XL8
	xl23
	3514.45
	1.76
	Clastic
	Bedding sliding
	/

	XL9
	xl22
	1685.26
	0.84
	Clastic
	Bedding sliding
	/

	XL10
	xl21
	11084.65
	5.54
	Clastic
	Reverse toppling
	/

	XL11
	xl20
	1070.16
	0.54
	Clastic
	Reverse toppling
	/

	XL12
	xl19
	2483.92
	1.24
	Clastic
	Soft-hard interbedded rock collapse
	/

	XL13
	xl18
	1856.22
	0.93
	Clastic
	Soft-hard interbedded rock collapse
	/

	XL14
	xl17
	5107.56
	2.55
	Clastic
	Soft-hard interbedded rock collapse
	/

	XL15
	xl16
	10198.18
	5.10
	Clastic
	Reverse toppling
	Ganjuchang landslide in Badou village

	XL16
	xl15
	5253.44
	2.63
	Clastic
	Reverse toppling
	/

	XL17
	xl14
	2617.65
	1.31
	Clastic
	Reverse toppling
	/

	XL18
	xl13
	2349.23
	1.17
	Clastic
	Soft-hard interbedded rock collapse
	/

	XL19
	xl12
	3791.08
	1.90
	Clastic
	Reverse toppling
	/

	XL20
	xl11
	1949.16
	0.97
	Clastic
	Soft-hard interbedded rock collapse
	/

	XL21
	xl10
	4272.79
	2.14
	Clastic
	Soft-hard interbedded rock collapse
	Ganjuchang landslide in Shimen village

	XL22
	xl9
	3154.76
	1.58
	Clastic
	Soft-hard interbedded rock collapse
	Ganjuchang unstable slope in Changcao village

	XL23
	xl8
	7274.39
	3.64
	Clastic
	Reverse toppling
	Ganjuchang unstable slope in Changcao village

	XL24
	xl7
	9722.55
	4.86
	Clastic
	Reverse toppling
	/

	XL25
	xl6
	4068.85
	2.03
	Clastic
	Soft-hard interbedded rock collapse
	/

	XL26
	xl5
	1796.64
	0.90
	Clastic
	Soft-hard interbedded rock collapse
	Zhafangju landslide

	XL27
	xl4
	1730.19
	0.87
	Clastic
	Reverse toppling
	Daozuokeng landslide

	XL28
	xl3
	11221.15
	5.61
	Clastic
	Soft-hard interbedded rock collapse
	/

	XL29
	xl2
	17638.39
	8.82
	Clastic
	Soft-hard interbedded rock collapse
	/

	XL30
	xl1
	7427.77
	3.71
	Clastic
	Soft-hard interbedded rock collapse
	Yangjiaping landslide

	XL31
	xl46
	5395.47
	2.70
	Clastic
	Reverse toppling
	Xiaoyaogutuo landslide

	XL32
	xl45
	7437.37
	3.72
	Clastic
	Bedding sliding
	/

	XL33
	xl44
	18286.34
	9.14
	Clastic
	Soft-hard interbedded rock collapse
	/

	XL36
	xl41
	14060.60
	7.03
	Clastic
	Bedding sliding
	/

	XL37
	xl40
	18037.41
	9.02
	Clastic
	Bedding sliding
	/

	XL38
	xl39
	37719.40
	18.86
	Clastic
	Bedding sliding
	/

	XL41
	xl36
	11432.93
	5.72
	Clastic
	Bedding sliding
	Lianyushan unstable slope

	XL42
	xl35
	19680.04
	9.84
	Clastic
	Soft-hard interbedded rock collapse
	/

	XL43
	xl34
	4360.30
	2.18
	Clastic
	Soft-hard interbedded rock collapse
	/

	XL44
	xl33
	8660.18
	4.33
	Clastic
	Reverse toppling
	Tanjiacao unstable slope

	XL45
	xl32
	872.70
	0.44
	Clastic
	Reverse toppling
	Tanjiacao unstable slope

	XL46
	xl31
	3927.26
	1.96
	Clastic
	Reverse toppling
	Tanjiacao unstable slope

	XL47
	xl68
	3858.48
	1.93
	Carbonate
	Toe-emptying induced toppling
	/

	XL48
	xl67
	3772.02
	1.89
	Carbonate
	Base-crushing
	/

	XL49
	xl66
	3999.73
	2.00
	Carbonate
	Base-crushing 
	/

	XL50
	xl65
	1317.98
	0.66
	Carbonate
	Toe-emptying induced toppling
	/

	XL51
	xl64
	2541.02
	1.27
	Carbonate
	Bedding sliding
	/

	XL52
	xl63
	3508.19
	1.75
	Carbonate
	Toe-emptying induced toppling
	/

	XL53
	xl62
	1587.02
	0.79
	Carbonate
	Bedding sliding
	/

	XL54
	xl61
	4759.93
	2.38
	Carbonate
	Base-crushing
	/

	XL55
	xl60
	3280.85
	1.64
	Carbonate
	Bedding sliding
	/

	XL56
	xl59
	4564.12
	2.28
	Carbonate
	Bedding sliding
	/

	XL57
	xl58
	7834.22
	3.92
	Carbonate
	Bedding sliding
	Unstable bank slopes from Longju to shangxiaoren village

	XL58
	xl57
	11062.66
	5.53
	Carbonate
	Reverse toppling
	Unstable bank slopes from Longju to shangxiaoren village

	XL59
	xl56
	2207.25
	1.10
	Carbonate
	Toe-emptying induced toppling
	/

	XL60
	xl55
	1314.10
	0.66
	Carbonate
	Base-crushing
	/

	XL61
	xl54
	2802.21
	1.40
	Carbonate
	Bedding sliding
	/

	XL62
	xl53
	3557.12
	1.78
	Clastic
	Soft-hard interbedded rock collapse
	/

	XL63
	xl52
	1530.04
	0.77
	Carbonate
	Bedding sliding
	North Guangjiawan collapse

	XL64
	xl51
	5266.92
	2.63
	Carbonate
	Base-crushing
	/

	XL65
	xl50
	1727.18
	0.86
	Carbonate
	Toe-emptying induced toppling
	/

	XL66
	xl49
	2249.36
	1.12
	Carbonate
	Toe-emptying induced toppling
	/

	XL67
	xl48
	7546.31
	3.77
	Carbonate
	Base-crushing
	/

	XL68
	xl47
	26460.47
	13.23
	Carbonate
	Base-crushing
	/

	XR1
	xr1
	10634.90
	5.32
	Carbonate
	Bedding sliding
	/

	XR2
	xr2
	5101.88
	2.55
	Carbonate
	Bedding sliding
	/

	XR3
	xr3
	1330.00
	0.66
	Carbonate
	Bedding sliding
	Wangjiaju landslide

	XR4
	xr4
	2966.61
	1.48
	Clastic
	Soft-hard interbedded rock collapse
	/

	XR5
	xr5
	7002.84
	3.50
	Clastic
	Bedding sliding
	Cangping landslide

	XR6
	xr6
	1860.08
	0.93
	Clastic
	Bedding sliding
	/

	XR7
	xr7
	1128.72
	0.56
	Clastic
	Bedding sliding
	/

	XR8
	xr8
	9506.09
	4.75
	Clastic
	Reverse toppling
	/

	XR10
	xr10
	4419.11
	2.21
	Clastic
	Soft-hard interbedded rock collapse
	/

	XR11
	xr11
	563.42
	0.28
	Clastic
	Bedding sliding
	East Taiziwan landslide

	XR12
	xr12
	45829.80
	22.91
	Clastic
	Apparent-dip wedge sliding
	Yangjiatuo landslide

	XR13
	xr13
	10648.27
	5.32
	Clastic
	Bedding sliding
	Yangjiatuo landslide

	XR14
	xr14
	22453.16
	11.23
	Clastic
	Bedding sliding
	Tongzigou landslide

	XR15
	xr15
	12536.97
	6.27
	Clastic
	Bedding sliding
	Group 1# landslide in Shenshuicao village

	XR16
	xr16
	7275.97
	3.64
	Clastic
	Soft-hard interbedded rock collapse
	/

	XR17
	xr17
	31034.14
	15.52
	Clastic
	Bedding sliding
	Zaozishubao landslide

	XR18
	xr18
	20490.26
	10.25
	Clastic
	Bedding sliding
	Harbor landslide in Shaxi town

	XR19
	xr19
	7021.44
	3.51
	Clastic
	Bedding sliding
	/

	XR20
	xr20
	6143.39
	3.07
	Clastic
	Soft-hard interbedded rock collapse
	/

	XR21
	xr21
	1576.08
	0.79
	Clastic
	Bedding sliding
	/

	XR22
	xr22
	25821.00
	12.91
	Clastic
	Bedding sliding
	/

	XR23
	xr23
	5544.81
	2.77
	Clastic
	Soft-hard interbedded rock collapse
	/

	XR24
	xr24
	2111.04
	1.06
	Clastic
	Soft-hard interbedded rock collapse
	/

	XR25
	xr25
	2020.42
	1.01
	Clastic
	Soft-hard interbedded rock collapse
	/

	XR26
	xr26
	5100.47
	2.55
	Clastic
	Bedding sliding
	/

	XR27
	xr27
	12891.96
	6.45
	Clastic
	Bedding sliding
	/

	XR28
	xr28
	5227.69
	2.61
	Clastic
	Bedding sliding
	/

	XR29
	xr29
	3737.38
	1.87
	Clastic
	Bedding sliding
	/

	XR30
	xr30
	3562.17
	1.78
	Clastic
	Bedding sliding
	/

	XR31
	xr31
	8938.76
	4.47
	Clastic
	Bedding sliding
	/

	XR32
	xr32
	10114.21
	5.06
	Clastic
	Soft-hard interbedded rock collapse
	/

	XR33
	xr33
	39441.92
	19.72
	Clastic
	Soft-hard interbedded rock collapse
	Shangshimen landslide

	XR34
	xr34
	10671.49
	5.34
	Clastic
	Apparent-dip wedge sliding
	/

	XR35
	xr35
	45187.50
	22.59
	Clastic
	Soft-hard interbedded rock collapse
	/

	XR36
	xr36
	13070.25
	6.54
	Clastic
	Soft-hard interbedded rock collapse
	Kangshapo landslide

	XR37
	xr37
	26607.46
	13.30
	Clastic
	Soft-hard interbedded rock collapse
	/

	XR38
	xr38
	2304.83
	1.15
	Carbonate
	Base-crushing
	/

	XR39
	xr39
	2235.84
	1.12
	Carbonate
	Base-crushing
	/

	XR40
	xr40
	3301.21
	1.65
	Carbonate
	Base-crushing
	/

	XR41
	xr41
	8951.49
	4.48
	Carbonate
	Bedding sliding
	/

	XR42
	xr42
	29042.62
	14.52
	Clastic
	Bedding sliding
	Xiaoxintan unstable slope

	XR43
	xr43
	26977.83
	13.49
	Clastic
	Soft-hard interbedded rock collapse
	Guangfuyuan landslide 

	XR44
	xr44
	14392.13
	7.20
	Clastic
	Bedding sliding
	Group 1# landslide in Xiling village

	XR45
	xr45
	4661.97
	2.33
	Clastic
	Soft-hard interbedded rock collapse 
	Fengzhuping landslide

	XR46
	xr46
	2522.19
	1.26
	Clastic
	Soft-hard interbedded rock collapse
	Fengzhuping landslide

	XR47
	xr47
	6443.77
	3.22
	Clastic
	Soft-hard interbedded rock collapse
	Fengzhuping landslide

	XR48
	xr48
	12088.98
	6.04
	Clastic
	Reverse toppling
	Xiangjiabao landslide

	XR50
	xr50
	7330.73
	3.67
	Clastic
	Soft-hard interbedded rock collapse
	/

	XR51
	xr51
	3448.15
	1.72
	Carbonate
	Base-crushing
	/

	XR52
	xr52
	20654.17
	10.33
	Carbonate
	Base-crushing
	/

	XR53
	xr53
	55604.35
	27.80
	Carbonate
	Bedding sliding
	/

	XR54
	xr54
	86406.32
	43.20
	Carbonate
	Toe-emptying induced toppling
	Shangjijiawan unstable slope



