
	
	



Supplementary Materials

Supplementary materials of simulating a Complex Giant System: A Case Study on Yellow River Basin 

Table S1. BDI evaluation indicator system
	Order
number
	Primary indicators
	Secondary indicators
	Indicators
	Unit

	1
	






River health












	Water safety
	Runoff of typical section (huayuankou)
	109 m3

	2
	
	
	Runoff of typical section (toudaoguai)
	109 m3

	3
	
	
	Water consumption per 104 yuan gdp
	m3/104 Yuan

	4
	
	
	Leakage rate of urban water supply network
	%

	5
	
	
	Development and utilization rate of surface water resources
	%

	6
	
	
	Runoff of typical section (lijin)
	109 m3

	7
	
	
	Irrigation water consumption per acre
	m3/acre

	8
	
	Natural endowment
	Total annual precipitation 
	mm

	9
	
	
	Water resources per capita
	m3

	10
	
	
	Temperature anomaly℃
	℃

	11
	
	
Hydrology and sediment

	Flood discharge capacity of main channel of typical river section (ning-meng river section)
	m3/s

	12
	
	
	Flood discharge capacity of main channel of typical river section ( lower reaches of the yellow river)
	m3/s

	13
	
	
	Incoming sediment volume
	109 m3

	14
	
	
	The total volume of scour and fill of typical river section（ning-meng river section）
	109 m3

	15
	
	
	The total volume of scour and fill of typical river section（lower reaches of the yellow river）
	109 m3

	16
	
	
	Coordination degree of incoming water and sediment
	/

	17
	
	Water disaster control
	Standard-achieving rate of flood control works in important river sections 
	%

	18
	
	
	Regulation capacity of large reservoirs in the basin
	109 m3

	19
	
	
	Sediment retention volume of large reservoirs in the basin
	109 m3

	20
	Ecological environment
	Ecological protection and restoration
	Habitat quality index 
	/

	21
	
	
	Forest cover
	%

	22
	
	
	Guarantee level of ecological flow at important sections
	/

	23
	
	
	Control area of soil and water loss on the loess plateau
	km2

	24
	
	
	Change rate of important wetland area
	%

	25
	
	
	Land stress index
	/

	26
	
	
	NPP（net primary productivity）
	g/m2

	27
	
	Pollution control
	Section ratio of surface water with class iii water quality or better
	%

	28
	
	
	The excellent rate of urban air quality in the yellow river basin
	%

	29
	
	
	Urban sewage treatment rate
	%

	30
	
	
	Section ratio of surface water inferior to class v water quality
	%

	31
	Society and economy
	Development quality
	Investment intensity of research and development funds
	%

	32
	
	
	urbanization rate of permanent population
	%

	33
	
	
	Grain Yield
	109 kg

	34
	
	
	Energy composition of typical provinces (proportion of hydropower, wind power and other power generation)
	%

	35
	
	
	Energy consumption per 104 yuan GDP
	Tons Of Standard Coal / 104 Yuan

	36
	
	Cultural protection, inheritance and promotion
	Number of cultural relics protection units in the yellow river basin
	/

	37
	
	
	Reception of domestic tourists
	100 Million

	38
	
	
	Proportion of added value of cultural industry
	%

	39
	
	
	Investment in cultural industry
	104 Yuan

	40
	
	People's well-being
	Per capita GDP
	U.S Dollar

	41
	
	
	Average annual growth rate of per capita disposable income of residents
	%

	42
	
	
	Average years of education of working age population
	Year




Table S2. Statistical results of occurrence probability of maximum weight of river health subsystem index
	Indicators
	Subsystem
	Rule layer
	Maximum weight

	
	
	
	Frequency
	Probability

	total scouring and silting volume of typical river reach (lower reaches of the yellow river)
	river health
	Hydrology and Sediment
	16
	51.60%

	Runoff of typical section (huayuankou)
	River Health
	Hydrology and Sediment
	4
	12.90%



Table S3. Statistical results of occurrence probability of maximum weight of eco-environmental system index
	Indicators
	Subsystem
	Rule layer
	Maximum weight

	
	
	
	Frequency
	Probability

	Assurance degree of ecological flow at important sections
	Ecological environment
	Ecological protection and restoration
	19
	61.30%

	Habitat quality index
	Ecological environment
	Ecological protection and restoration
	12
	38.70%



Table S4. Statistical results of occurrence probability of the maximum weight of the society and economy system index
	Indicators
	Subsystem
	Rule layer
	Maximum weight

	
	
	
	Frequency
	Probability

	Reception of domestic tourists
	Society and economy
	Cultural protection, inheritance and promotion
	10
	32.30%

	Average annual growth rate of per capita disposable income of residents
	Society and economy
	People's wellbeing
	8
	25.80%

	Proportion of clean energy in typical provinces
	Society and economy
	High quality development
	4
	12.90%
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