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Ecosystem services – the benefits we get from nature 
that we rely on for our survival and well-being 

 

Water quality 

Groundwater supply 

Climate regulation Crop production 
Flood regulation 

Recreation 

Aesthetics 



How could changes in land use, climate, and human 
demand impact our ecosystem services for future 

generations in the Yahara Watershed? 



This is a complex problem. 
 

• Uncertainty is high. 
• Time frames of environmental change 

span many generations. 
• People will reach different conclusions. 
• Multiple solutions are “good enough.” 



Environmental change is slow and long term 

Major Changes in the Yahara Watershed 
1800-present 



TIME 

Throughout time, we face branch points, when our 
choices affect future outcomes. 



This leaves us with alternative pathways to 
alternative futures. 
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“Conversation is at the heart of what we know and 
how we know it. It is central to both constructing the 
future and learning how to act on it.”  

– Andrew Curry, The Futures Company 

We have to start somewhere. 
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Inherently awkward conversations to have…we don’t normally talk about it. A tool to grease the slicks 



Start with scenarios 
• Provocative, plausible stories about the future with 

contrasting social and environmental conditions. 
• Explore questions of “What if?” 
• Facilitate long-term thinking. 
• Help us learn ways to prepare for and cope with change 

and vulnerabilities. 

2070 2010 



To 2070 

Today 

Scenarios help us think through uncertainty and 
alternatives in an organized way. 

The future is already here; 
 it’s just unevenly distributed. 

 - William Gibson 
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How did we develop the Yahara 2070 scenarios? 



 

We started with stories that connect us  
with future generations. 



In the world there are lots of perspectives. 
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We sampled perspectives from the Yahara Watershed 
          through interviews and workshops, 

clustered them into themes, 

Illustrations by John Miller 

and condensed them into  
a few stories. 



The Stories 

 
 

Tentative 
Name: 

Nested 
Watersheds 

Abandonment & 
Renewal 

Accelerated 
Innovation 

Connected 
Communities 

Dynamics: Adaptation Transformation Adaptation Transformation 
Key Factor 
in Change: Government Inaction Technology Values 

Nutshell: 

Government 
intervention 

maintains nature’s 
benefits 

Disaster decreases 
population, leads to 

reorganization 

Massive growth in 
technology 
businesses, 

including green 
tech 

Global shift in 
values toward 
sustainability 

 
 

Name: 

Presenter
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Each one is based on a particular set of human choices and biophysical events that lead to different futures

Land-use and climate derived from the theme, climate change is different in each – different themes in what is happening on the ground and different climates. They are consistent with themes, but independent

Each has a different key factor in change, based in today’s trends and explore the pathways forward for those trends. 






The “Atoms” 
Translations of the stories into numbers that a 
biophysical computer model can understand 

Narratives Models 
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Enrih narratives



Stories + Atoms =  
Implications for future human well-being 

Accelerated Innovation Nested Watersheds 

Connected Communities Abandonment & Renewal 

Presenter
Presentation Notes
Ultimately, the stories and atoms can give us an idea of what human well-being could be like under each scenario.

Pros and cons, no ideal, worst or best case scenario

Not predictions
No business as usual

Reiterate not predictions, but possibilities that can help discuss and decide what kind of future we actually want to create for future generations.




Yahara River Watershed 

Presenter
Presentation Notes
A few points about scale
When considering regional social-ecological systems, watersheds often emerge as a convenient scale for analysis 
Natural & widely accepted units for natural resources management
Boundaries and flow paths organize hydrologic and biogeochemical processes that underpin features and processes such as water supply, flood protection, and food production

Urbanizing, Agricultural Watershed
Nonpoint source pollution, lake eutrophication issues
Development pressure

Point out color legend



Main Drivers of Change 

• Intensification of Dairy Agriculture 
– Trend towards fewer farms and cows but WAY more 

milk (and manure) per cow 
– Main source of water quality impairment 

• Increasing Biofuel Economy 
– What doesn’t end up as livestock feed has 

increasingly become ethanol 
• Urban Development 

– Increase in impervious surfaces  lake flooding 
– Decrease in agricultural land base  concentration of 

manure 
• Changes in Climate 

– Increase in annual precipitation 
– More frequent heavy rainfall events 
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Identified as critical to consider for future scenarios

WI produces ¼ of cheese produced in USA (30% of Italian varieties), 2.5% of U.S. cropland is in WI
Similar story related to urban development but remember this is a poorly drained, glacial landscape with slowly-draining urban lakes
Increasing precip and freq of intense events seen throughout Upper Midwest

A LOT OF PEOPLE ARE CONCERNED ABOUT REGION’S FUTURE



Climate Scenarios at a Glance 
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Presentation Notes
Make the point that each scenario has a different climate



 Accelerated Innovation 

What if we prioritize technology to 
solve water and climate challenges? 

Presenter
Presentation Notes
Innovation Revolution is focused on reducing our environmental footprint, in light of environmental challenges caused largely by climate change
We experience a growth spurt, as people flock to the region for the jobs and economic growth that comes of the Innovation Revolution
Green infrastructure comes with the urbanization



• Urban footprint 
expands to 
accommodate 
larger population 

• Precision-tech 
agriculture boosts 
productivity 

• GM corn used as 
feedstock for 
motherless meat 
and dairy 
 
 

2010 2070 

LANDSCAPE CHANGES 
 Accelerated Innovation 
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Urban footprint expands to accommodate larger population
Precision-tech agriculture boosts productivity
GM corn used as feedstock for motherless meat and dairy




Climate Changes 
Scenario Precipitation Temperature Extreme rainfall Heat waves 

Accelerated 
Innovation 

Slightly wetter 3°F increase Slight increase in 
frequency 

Increase in 
frequency 

Nested 
Watersheds 

Slightly wetter 
then drier 

7°F increase 
 

Increase in 
frequency 

Large increase in 
frequency 

Connected 
Communities 

Slightly wetter 6°F increase 
 

Increase in 
frequency 

Large increase in 
frequency 

Abandonment & 
Renewal 

Much wetter 
then drier 

9°F increase 
 

Large increase 
then decrease 

Very large increase 
in frequency 

 Accelerated Innovation 
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Temperature also varies spatially according to urban land cover



Nested Watersheds 

What if we reform how we govern to address 
water and climate challenges? 

Presenter
Presentation Notes
The trigger of change – water crisis



• WQ and food policy 
drives changes away 
from row-crop ag 
towards biofuels, 
forest, and wetlands 

• Urban density 
increases to 
accommodate 
larger population on 
existing footprint 
 
 

2010 2070 

LANDSCAPE CHANGES 
Nested Watersheds 
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WQ and food policy drives changes away from row-crop ag towards biofuels, forest, and wetlands
Intensively managed vegetable, fruit, legume, small-grain farms
Urban density increases to accommodate larger population on existing footprint



Climate Changes 
Scenario Precipitation Temperature Extreme rainfall Heat waves 

Accelerated 
Innovation 

Slightly wetter 3°F increase Slight increase in 
frequency 

Increase in 
frequency 

Nested 
Watersheds 

Slightly wetter 
then drier 

7°F increase 
 

Increase in 
frequency 

Large increase in 
frequency 

Connected 
Communities 

Slightly wetter 6°F increase 
 

Increase in 
frequency 

Large increase in 
frequency 

Abandonment & 
Renewal 

Much wetter 
then drier 

9°F increase 
 

Large increase 
then decrease 

Very large increase 
in frequency 

Nested Watersheds 
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Temperature also varies spatially according to urban land cover



Connected Communities 

What if we shift our values in response 
to water and climate challenges? 
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Catalyzation of a movement



• Diet shift away from 
meat and dairy 
towards vegetables, 
fruits, legumes, 
small grains changes 
ag landscape 

• Remaining meat and 
dairy is largely 
pasture-fed 

• Urban open space is 
largely converted to 
prairie and forest 
 

2010 2070 

LANDSCAPE CHANGES 

Connected Communities 
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Diet shift away from meat and dairy towards vegetables, fruits, legumes, small grains changes ag landscape
Remaining meat and dairy is largely pasture-fed
Urban open space is largely converted to prairie and forest
Wetland restoration



Climate Changes 
Scenario Precipitation Temperature Extreme rainfall Heat waves 

Accelerated 
Innovation 

Slightly wetter 3°F increase Slight increase in 
frequency 

Increase in 
frequency 

Nested 
Watersheds 

Slightly wetter 
then drier 

7°F increase 
 

Increase in 
frequency 

Large increase in 
frequency 

Connected 
Communities 

Slightly wetter 6°F increase 
 

Increase in 
frequency 

Large increase in 
frequency 

Abandonment & 
Renewal 

Much wetter 
then drier 

9°F increase 
 

Large increase 
then decrease 

Very large increase 
in frequency 

Connected Communities 

Presenter
Presentation Notes
Temperature also varies spatially according to urban land cover



Abandonment & Renewal 

What if we aren’t prepared for 
water and climate challenges? 

Presenter
Presentation Notes
Climate and food crises, lack a resources to bail us out



• Agriculture  
grassland 

• Low intensity 
urban  
grassland 

• Remaining ag 
serves local 
markets 

• Small grains, 
meat, legumes, 
veggies, fruits 

 
 

2010 2070 

LANDSCAPE CHANGES 

Abandonment & Renewal 
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Agriculture  natural areas
Low intensity urban  natural areas
Remaining ag serves local markets
Small grains, meat, legumes, veggies, fruits




Climate Changes 
Scenario Precipitation Temperature Extreme rainfall Heat waves 

Accelerated 
Innovation 

Slightly wetter 3°F increase Slight increase in 
frequency 

Increase in 
frequency 

Nested 
Watersheds 

Slightly wetter 
then drier 

7°F increase 
 

Increase in 
frequency 

Large increase in 
frequency 

Connected 
Communities 

Slightly wetter 6°F increase 
 

Increase in 
frequency 

Large increase in 
frequency 

Abandonment & 
Renewal 

Much wetter 
then drier 

9°F increase 
 

Large increase 
then decrease 

Very large increase 
in frequency 

Abandonment & Renewal 
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Temperature also varies spatially according to urban land cover



What can you do with Yahara 2070? 

• A tool to help you prepare for vulnerabilities 
• A framework for weighing tradeoffs and 

making choices 
• A backdrop for your priorities and the 

potential changes that could affect them 
• An opportunity to engage your constituents in 

discussions about the future and think beyond 
business-as-usual 

Presenter
Presentation Notes
Model results will provide tradeoff implications



Illuminating Vulnerabilities 

• Impacts of 
Extreme Flooding 
– Example from 

Abandonment & 
Renewal, 2031 

– Similar to Lake 
Delton storm in 
2008 



• Challenge of 
Improving Water 
Quality 
– Large changes in 

landscape do not 
automatically 
lead to improved 
water quality 

– Phosphorus 
legacy in soils 
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Illuminating Vulnerabilities 

WATER QUALITY 

PRELIMINARY RESULTS 
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It’s worth doing things, because we’re slated to get more runoff. If we’re going to be more vulnerable, we need to double down. There is value in staying where we are.



The four scenarios together raise cross-cutting questions. 

What are the worst threats and how can we avoid them? 
 

What are the best ideas and how can they be combined? 
 

What is a desirable future, and how do we get there? 

Abandonment & Renewal 
Nested  
Watersheds 

Connected Communities Accelerated  
Innovation 
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The four scenarios together raise cross-cutting questions. 

How can we make sure the natural benefits, or ecosystem services, 
we get from the watershed are equitably distributed,  

especially as land-use, climate and human demands change? 

Abandonment & Renewal 
Nested  
Watersheds 

Connected Communities Accelerated  
Innovation 

Presenter
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How the scenarios highlight the connection between the environment and social equity
We get lots of things from our watershed – what do we want? What’s our goal as a watershed?



The “5th” scenario or Leitbild: 
A guiding vision of a future we want 

“If you want to build a ship, don’t start with collecting wood, 
cutting the plank and assigning work, but awake in people the 
longing for the wide and open sea.”  

– Antoine de Saint-Exupery (Citadelle) 
 
 



Engagement Opportunities 

• Yahara 2070 Discussion Guide 
– Uses Yahara 2070 to start conversations about 

creating a vision of a resilient and desirable future 
and how to achieve it 
 

• Our Waters, Our Future Writing Contest 
– Submissions due Feb. 1, 2016 

https://wsc.limnology.wisc.edu/writing-contest  

https://wsc.limnology.wisc.edu/writing-contest�


Yahara2070.org 

Follow us: 
@YaharaWSC 

yaharawsc.wordpress.com 

Questions? 

Contact us: 
Jenny: jseifert2@wisc.edu 
Eric: egbooth@wisc.edu 
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