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Introduction: What is MILES? 

Expanding Capacity in Socio-Ecological Systems Science in Idaho 

www.idahoecosystems.org

–NSF-EPSCoR funded program

–Statewide collaboration between 
3 universities ISU, BSU and UOI

–3 Place-based studies as 
integrative research laboratories

–Develop a robust stakeholder 
engagement program 
(state/federal env. agencies, 
Native Americans, local 
communities, farmers 
associations)



Introduction: MILES research questions?

www.idahoecosystems.org

Mission:
(1) advance understanding of changes 

in ecosystem services at the 

interface between urban and rural 

environments

(2) relate those changes to societal 

and climate drivers

(3) provide science-based tools and 

training to inform policy decisions 

about the sustainable 

management of these ecosystem 

services
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– Urban-wildland interface

– Nutrient impacted

– Active citizen group

– Strong agency interest

Introduction: Fernan Lake pilot

Fernan Lake: most heavily fished lake in Idaho 

Water quality and land use relationships

ECOSYSTEM ISSUE: The wellbeing is dependent on lake-based 

recreation ecosystem services. However, urban and exurban growth 

are impacting recreational activities by the increase of algal blooms, 

cyanobacteria outbreaks, and mobilization of metals. 



– Rapidly growing population

– Shifting urban-agriculture 

interface

– Complex water management

– Many diverse stakeholders

Introduction: Boise-Treasure Valley pilot

Treasure Valley is Idaho’s largest urban center

Ag Lands

Urban Center

Boise River

Integrative modeling of future water 

availability and use

ECOSYSTEM ISSUE: Water resources in the face of a urban development 

and changing climate. How will water availability and water use change 

as the Treasure Valley population continues to grow?



– Flood control via levees  and 

concrete channel

– Reduced water quality &   

recreational use

– Significant nitrate pollution

Introduction: Pocatello study area/Portneuf River pilot

Portneuf River: most constrained river in Idaho

ECOSYSTEM ISSUE: What are the tradeoffs between 

flood protection and the aesthetic, recreational and 

water quality services associated with the river?

Balancing water quality, recreation

and flood control



Portneuf River, Pocatello, ID, USA

Identifying mismatches between science & public perceptions -

to guide scientific engagement in community planning 

Water quality & biological condition?

One might be tempted to assign these 

conditions to the effects of urban and 

agricultural runoff and to channelization 
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Marcarelli, Van Kirk & Baxter, EcoApps (2010)

In this arid western US river, water withdrawal for 

agriculture is a strong driver of water quality



• high water temperatures

• elevated concentrations of nutrients

• high rates of algae growth

• dramatic swings in dissolved oxygen

• fish kills in lower Portneuf River

• elevated levels of coliform bacteria 

(limiting human contact)

Idaho Dept. Environmental Quality; Idaho State University Stream Ecology Center

Water withdrawal = 70% reduction in summer 

base flows…

resulting in:



86% said the “levees & concrete channel [within the city]” 

8% said “wastewater discharge [from the city]”

4% said “I don’t know”

2% said “diversion for agriculture”

Public Survey – “What is the strongest driver of water pollution 

in the Portneuf River?” (n= 102 respondents)
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Public Survey – “What are your levels of support or 

opposition to the following river restoration actions?”

People do not perceive

agriculture as the driver 

of water quality issues



Portneuf River – “Visioning Project”

Partnering with City of Pocatello to support series of public 

meetings and synthesis to forge a shared long term vision for 

management of river

VR platform allows people to 

Interact with the environment

Outcome:  Scientists and stakeholders can 

easily access multiple  datasets and 

visualizations  to evaluate future scenarios

Alternate Visions of the Future

Alternate Visions of the Future
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Future research challenges:

1.- Agriculture is driving Idaho´s 

economy, but compromising water 

services that are key for human 

wellbeing? food security vs nature 

collapse?

2.-Idaho is a politically skeptical state 

to climate change (strongly 

conservative): How the social-

ecological approach can advance in 

connecting with farmers beliefs and 

political views?
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