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Geodesign 
Builds on planning 
support systems + 
public participation 
GIS 

 
 

Integrates 
technology + 
decision making 
processes 
 

technology, analysis 
+ decision support 

 
 

integrate geographic, 
environmental & social 
data + rapid iterative 
modeling + engaged 
planning & design 
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Presentation Notes
This is usually a minor consideration, though for small farmers this can be important. Savings of 100 kg/ha are often reported with SRI, which is equivalent to a yield increase of 0.1 t/ha.

No lodging is generally reported by farmers, though we have no systematic data on this. Also, farmers report that when harvesting SRI rice, there is less loss in the field from panicles.

Environmental benefits remain to be evaluated systematically. It is known that emissions of methane are substantial from continuously flooded paddies, so SRI methods can be expected to reduce this greenhouse gas. Possibly the emission of nitrous oxide could increase when fields are not kept flooded, but if inorganic N is not being added in any large amounts, this is not likely to be much of a problem.

The only capital requirement for SRI is purchase, or rental, of the hand push-weeder (rotating hoe) that controls weeds which are more of a problem when fields are not kept flooded. The weeder is not necessary, as hand weeding can control weeds. It will not, however, aerate the soil as the push-weeder does. (Herbicides can also control weeds with SRI, but they do nothing for soil aeration.) 

A study of SRI adoption and disadoption in Madagascar by Christine Moser from Cornell University in 2000, with CIIFAD support, found a good number of very poor households in her sample from four villages  not adopting SRI, or giving it up, because they could not afford the additional labor required. Such households needed daily income during the crop season to meet their subsistance needs and could not afford to "invest" their labor in a higher SRI harvest. For them, SRI was "not more accessible." However, in countries such as Sri Lanka, Cambodia and Indonesia, farmers are now reporting that SRI is not more labor-intensive and has become even labor-saving for them. This matter is still being sorted out. But the statement here we think is generally true.



Collaborative Geodesign 

Allows for active, real-
time engagement with 
information, place + 
people 

Beyond just making GIS 
available to public – 
supporting collaborative 
decision making 

Beyond expert systems, 
allows public to be the 
experts 

Steinitz 2012   
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Collaborative Geodesign 

Integrates multiple data 
sources 

Simulates impacts - 
visualization 

Decreases cycle time of 
participatory design 
processes 

Dangermond 2010,  Flaxman 2010 

Participants discuss  
data sources (including 

own perceptions) 

Interactive technology 
supports social learning 

Consensus emerges 
through group-based 

exploration of 
alternatives 

 

 

 

Capabilities: Outcomes: 
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Application 
Seven Mile Creek Watershed 
 Goal: Sustainable Intensification – 
more commodities + more 
conservation from working agricultural 
landscapes 
 

Building a Community- 
based Bioeconomy 

Engage diverse stakeholders 
Examine information – food,  
biomass, water quality, habitat 
Identify values 
Design for biomass production  
Explore tradeoffs, prospects  
for win-win 
 
 

  

24,000 acres 
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Realizing the Bioeconomy 
In real places, with real people 
 



Application 
Workshop series with stakeholders 

Agriculture, conservation, & 
governance stakeholders 
Initial workshops – 
framing/data on production, 
dialogue on issues and values 

Latter workshops – active 
geodesign with visualization, 
landscape design, evaluation 
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Application 
Designing for biomass with Geodesign 

Goal: More commodities 
and more conservation from 
working agricultural 
landscapes 

Collaborative 
Geodesign allows for 
active, real-time 
engagement with 
information, place, + people Carl Steinitz. 2012. A Framework for Geodesign: 

Changing Geography by Design. Redlands, CA: 
ESRI 
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Application 
Designing for biomass with Geodesign 
Geodesign system 
55” touchscreens 
Multiple orientation + data 
layers 
Users control presence + 
transparency of layers 
Users design with multiple 
practices 
Images of visual appearance 
of practices 
Instantaneous performance 
feedback via models 
Allows multiple iterations 

 
 

Roads + water features 
Section boundaries 
Land cover + topography 
Watershed boundaries 
Restorable wetlands 
Habitat quality 
Soil erosion + water quality 
contamination susceptibility 
Crop productivity  

Total suspended solids 
Phosphorus 
Total runoff 
Habitat quality 
Carbon sequestration 
Financial profitability 

Conservation 
tillage 
Low phosphorus 
Stover harvest 
Native prairie 
Switchgrass 

Presenter
Presentation Notes
This is usually a minor consideration, though for small farmers this can be important. Savings of 100 kg/ha are often reported with SRI, which is equivalent to a yield increase of 0.1 t/ha.

No lodging is generally reported by farmers, though we have no systematic data on this. Also, farmers report that when harvesting SRI rice, there is less loss in the field from panicles.

Environmental benefits remain to be evaluated systematically. It is known that emissions of methane are substantial from continuously flooded paddies, so SRI methods can be expected to reduce this greenhouse gas. Possibly the emission of nitrous oxide could increase when fields are not kept flooded, but if inorganic N is not being added in any large amounts, this is not likely to be much of a problem.

The only capital requirement for SRI is purchase, or rental, of the hand push-weeder (rotating hoe) that controls weeds which are more of a problem when fields are not kept flooded. The weeder is not necessary, as hand weeding can control weeds. It will not, however, aerate the soil as the push-weeder does. (Herbicides can also control weeds with SRI, but they do nothing for soil aeration.) 

A study of SRI adoption and disadoption in Madagascar by Christine Moser from Cornell University in 2000, with CIIFAD support, found a good number of very poor households in her sample from four villages  not adopting SRI, or giving it up, because they could not afford the additional labor required. Such households needed daily income during the crop season to meet their subsistance needs and could not afford to "invest" their labor in a higher SRI harvest. For them, SRI was "not more accessible." However, in countries such as Sri Lanka, Cambodia and Indonesia, farmers are now reporting that SRI is not more labor-intensive and has become even labor-saving for them. This matter is still being sorted out. But the statement here we think is generally true.



GeoDesign System Components   



Designing for biomass with 
Collaborative Geodesign 



Group 2 Final Design 

Collaborative Geodesign task: 
10,000 acres of biomass in 75,000 acre region 



Design 
performance 



Outcomes 
Application + Research 

Deliberation + design activities increased 
participants’ belief in the potential value of 
working agricultural landscapes for 
sustainable intensification 
Increased perceptions of trust + shared 
understanding with other stakeholders 

Workshops viewed as legitimate, credible 
forum for exploring prospect of sustainable 
bioeconomy  
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Outcomes 
Application 

Participant feedback: 

   

“These workshops were 
like a fast-forward for the evolution 
of a conversation – from the very 

simplistic agriculture-vs.-environment 
conflict to a much  more nuanced, 

complicated and respectful 
understanding of costs, benefits, trade-
offs and perspectives surrounding the 
potential of biomass production to be a 
driving force of positive outcomes for 

multiple 
 interests”  

 
 

 

Process 
resulted in 

thinking deeper 
about equilibrium 

between 
environment/ 

economy 

Process 
facilitated 

thinking about 
all systems 

and how 
integrated they 

are 

Helped see 
prospect of 

multiple 
benefits from 
one practice 
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Next Steps 
Seven Mile Creek Watershed 
 Building a Community- 
based Bioeconomy 

Build on stakeholder engagement + design for biomass 
Design supply chain 
Address sustainable stover harvest 
Advance cover crop technology 
Assess policy impacts 
Pursue community economic development benefits 
Exploring tradeoffs, prospects for win-win 
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Thank you!  
Additional project team members: 

Dr. Nick Jordan, Department of Agronomy and Plant Genetics 
Dr. David Mulla, Department of Soil, Water and Climate 
Dr. David Pitt, Department of Landscape Architecture 
Len Kne, U-Spatial 
Mike Reichenbach, Extension 
Bryan Runck, Department of Geography 
Amanda Sames, Conservation Biology Program 
Cindy Zerger, Toole Design Group 
 

Funding provided by: 
USDA-NRCS Conservation Innovation Grant Program 
U of M Office of the Vice President for Research 
U of M Initiative for Renewable Energy and the Environment 
U of M Institute on the Environment 
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