[bookmark: _GoBack]Supplementary material 

Supplementary material A. Summary of indicators compiled for the different components of the SES (i.e., ecological, social, and ecosystem services) for characterizing SES trajectories.
	Indictors 
	

	Ecological
	Ecosystem services

	Causes of Impairments: Water quality metrics
	Ecosystem service importance and vulnerability

	· High temperatures
	· Alternative energy

	· Low flow alteration
	· Food from agriculture

	· Physical substrate habitat alteration
	· Water provisioning

	· Low dissolved oxygen
	· Water regulation

	· High sediment/siltation
	· Water quality

	· High bacteria (Escherichia coli)
	· Air quality

	· High oil and grease
	· Climate regulation

	· High nitrogen
	· Habitat

	· High phosphorous
	· Local identity

	Beneficial uses provided
	· Recreation

	· Domestic water supply
	· Cultural heritage

	· Agricultural/industrial water supply
	River significance 

	· Primary contact recreation
	· Meaning of the river

	· Secondary contact recreation
	· Recreation and enjoyment

	· Aesthetics
	· Peaceful and spiritual values

	· Wildlife habitats
	· Natural resources

	· Coldwater aquatic life
	· Importance for the community

	· Salmonid spawning
	· I like rivers and waters

	Social
	· Symbol of live and connection with nature

	Economic capacity
	· Local identity and heart of Boise

	· Population growth rate
	· Relational values

	· Employment growth rate
	 Arguments about "Like most living near the river"

	· Household income rate last year
	· Recreation

	· Property value growth rate
	· Greenbelt

	· Poverty rate 
	· Access and proximity

	· Business establishment ratio
	· Wildlife

	Food security and health
	· Nature and habitat

	· Food insecurity rate 
	· Nothing

	· Teen birth rate 
	· Aesthetic greenway

	· Idle Teens 
	Arguments about "Like least living near the river"

	· Health insurance coverage
	· Nothing

	· Driving Deaths Involving Alcohol
	· Populated and tourism

	· Excessive Drinking Prevalence
	· Floods

	· Adult Smoking Prevalence 
	· No water quality, waste and pollution

	· Obesity prevalence 
	· Flies, mosquitos, bugs

	Freedom and motivation 
	· Channel

	· % of residents active in community groups 
	

	· % of residents active in community affairs
	

	· % of residents reporting very or somewhat strong sense of belonging to community

	· % of residents who consider their opinion is consider in decision making

	· % voters’ participation 
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Two types of information were compiled to characterize the ecological state of the two rivers: the river quality status and the ecosystem services provided by the rivers, and the causes of impairment associated with the segments of the rivers. Ecosystem services provision were defined as beneficial uses in accordance with the US Clean Water Act (see http://www.deq.idaho.gov/water-quality/surface-water/beneficial-uses/). The river segments were assessed as either supporting or not supporting each beneficial use based on formal analyses and assessments conducted by the Idaho Department of Environmental Quality (IDEQ) or based on assumed conditions and professional judgement via consultation with IDEQ water quality scientists with expertise in each area. Causes of impairment contributing to a segment not supporting beneficial uses were those identified in the IDEQ's most recent Integrated Report (2017; see http://www.deq.idaho.gov/water-quality/surface-water/monitoring-assessment/integrated-report.aspx) based on repeated monitoring of these river segments.

Table B1. Causes of impairments (i.e., water quality metrics) and beneficial uses provided by Boise and Pocatello Rivers.
	Indicator
	Portneuf River in Pocatello
	Boise River in Boise

	Beneficial uses
	
	

	Domestic water supply
	Not supporting
	Supporting

	Agricultural/industrial water supply
	Supporting
	Supporting

	Primary contact recreation
	Not supporting
	Supporting

	Secondary contact recreation
	Not supporting
	Supporting

	Aesthetics
	Not supporting
	Supporting

	Wildlife habitats
	Not supporting
	Supporting

	Coldwater aquatic life
	Not supporting
	Not supporting

	Salmonid spawning
	Not supporting
	Not supporting

	Causes of impairment
	
	

	High temperatures
	✓
	✓

	Low flow alteration
	✓
	✓

	Physical substrate habitat alteration
	✓
	✓

	Low dissolved oxygen
	✓
	

	High sediment/siltation
	✓
	

	High bacteria (Escherichia coli)
	✓
	

	High oil and grease
	✓
	

	High nitrogen
	✓
	

	High phosphorous
	✓
	




Supplementary material C. Indicators compiled for the social subsystem.
Socio-demographic variables about economic capacity, food security and health, and freedom and motivation of local population were compiled using several national US data bases. Census data was obtained from the US Bureau of Census (https://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml), economic data from the Bureau of Economic Analysis (https://www.bea.gov/), and employment data from the Bureau of Labor Statistics (https://www.bls.gov/). Data used for food security and health statistics were obtained from publicly available data from diverse institutions: Feeding America (http://www.feedingamerica.org/), National Low Income Housing Coalition (http://nlihc.org/oor/), the Idaho Department of Health and Welfare (https://healthandwelfare.idaho.gov/) and the National Center for Health Statistics (https://www.cdc.gov/). Finally, to compile freedom and motivation indicators we used data from the Idaho Secretary of State (https://sos.idaho.gov/) about the percentage of voters and results from the face-to-face surveys. Specific questions about the percentage of residents active in community affairs and groups, with a strong sense of belonging to the community and residents who consider their opinion was considered in decision making, were estimated (see supplementary material D for a detailed information of the social survey developing).

Table C1. Social indicators: Socio-demographic characteristics.
	Indicator
	Boise River
	Portneuf River

	Economic capacity
	 
	 

	Population growth rate
	12%
	0.15%

	Employment growth rate
	1.98%
	-2.51%

	Household income rate last year
	2.26%
	-1.28%

	Property value growth rate
	25%
	0.91%

	Poverty rate 
	14.3%
	21.9%

	Business establishment ratio
	4.42%
	-1.54%

	Property value and distance to the river
	Positive trend
	Negative trend

	Food security and health
	 
	 

	Food insecurity rate 
	13.40%
	15.40%

	Teen birth rate (birth rate per 1,000 females age 15-17)
	6
	9.87

	Idle teens (teens unemployed and not school) 
	5.90%
	5.92%

	Health insurance coverage (percent uninsured under age 65) 
	9.46%
	11.45%

	Driving deaths involving alcohol
	33.30%
	40%

	Excessive drinking prevalence
	17.90%
	15.20%

	Adult smoking prevalence 
	11.50%
	15.30%

	Obesity prevalence 
	25.40%
	28.10%

	Freedom and motivation 
	 
	 

	% of residents active in community groups 
	38.79%
	24.23%

	% of residents active in community affairs
	38.79%
	24.43%

	% of residents reporting sense of belonging to community
	23.84%
	12%

	% of residents who consider their opinion is consider in decision making
	57.70%
	18.07%

	% voters’ participation (voters by population)
	60.48%
	55.50%
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A social survey was used to evaluate social perceptions toward ecosystem services and the positive and negative opinions about both rivers (as indicators to explore processes in the natural system that affect the social system). Individuals were sampled from the resident population in both cities and was restricted to individuals over 18 years old. A total of 260 in the Portneuf River and 281 in the Boise River direct face-to-face surveys were compiled across the two cities in the summer of 2016 (Narducci et al. 2019). To test the suitability of the questionnaire design, we conducted a preliminary survey in each case study area (Martín-López et al. 2012; Quintas-Soriano et al. 2018). The questionnaires collected information regarding (a) respondents’ knowledge about the capacity of each site to provide services to maintain human well-being, (b) their opinion about the rivers, and (c) socio-demographic information of the surveyed individuals (i.e., level of education, age, and place of residence).

Table D1. Social perceptions toward ecosystem services (i.e., importance and vulnerability) and river meaning preferences as percentage of respondents.
	Variable name
	Boise River
	Portneuf River

	Ecosystem service importance (%)
	 
	 

	Alternative energy
	43.06
	40.38

	Food from agriculture
	46.98
	55.77

	Water provisioning
	43.77
	38.08

	Water regulation
	18.86
	26.92

	Water quality
	46.26
	50.00

	Air quality
	44.48
	32.31

	Climate regulation
	18.86
	17.31

	Habitat
	46.62
	58.46

	Local identity
	18.51
	16.54

	Recreation
	55.52
	50.77

	Cultural heritage
	14.95
	13.08

	Ecosystem service vulnerability (%)
	 
	 

	Alternative energy
	3.16
	2.67

	Food from agriculture
	45.65
	23.53

	Water provisioning
	30.59
	50.00

	Water regulation
	17.65
	20.45

	Water quality
	46.59
	49.48

	Air quality
	57.80
	52.46

	Climate regulation
	38.64
	48.48

	Habitat
	71.82
	54.31

	Local identity
	13.04
	18.92

	Recreation
	5.88
	7.48

	Cultural heritage
	40.63
	30.77

	River significance (%)
	 
	 

	Meaning of the river
	60.50
	34.23

	Recreation and enjoyment
	21.76
	23.34

	Peaceful and spiritual values
	11.18
	10

	Natural resources
	-
	10

	Importance for the community
	-
	8.89

	I like rivers and waters
	-
	8.89

	Symbol of live and connection with nature
	15.88
	-

	Local identity and heart of Boise
	14.12
	-

	Relational values
	9.41
	-

	Like most living near the river (%)
	77.58
	58.08

	Recreation
	33.49
	33.77

	Greenbelt
	25.69
	-

	Access and proximity
	10.55
	6.62

	Wildlife
	10.09
	15.23

	Nature and habitat
	8.72
	-

	Nothing
	3.21
	20.53

	Aesthetic greenway
	-
	13.91

	Like least living near the river (%)
	74.37
	51.92

	Nothing
	56.94
	37.78

	Populated and tourism
	8.13
	0.74

	Floods
	8.13
	5.19

	No water quality, waste and pollution
	1.44
	17.78

	Flies, mosquitos, bugs
	5.26
	8.15

	Channel
	-
	7.41
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