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Higher average 
temperatures 
 

Increased precipitation 
 

Longer growing seasons 
 

Changes in snow and ice 
cover 

Vermont is projected to undergo huge changes 
within the mid to next century due to natural 

climate shifts and increases in greenhouse gas 
emissions. 



Question 
•What is the pattern of 

interdependence between the 
impact chains that flow from 
climate change drivers? 

 

•Does this pattern reveal any key 
strategies or critical developments 
around which the whole system 
changes?  
 



In mid-November of 2012, a 
climate change scenario 

development workshop for the 
Lake Champlain Basin took 

place. 

Participants included 122 
people from… 

Business

Government

Higher Ed

Nonprofits

Used with permission by Dr. Koliba 



 
AN EXAMPLE SCENARIO:    
AS A RESULT INCREASED TEMPERATURES… 

Growing 
seasons are 
extended… 

New crops 
may be 
grown… 

Opening new 
markets for 

region’s 
farmers 

Used with permission by Dr. Koliba 



Network Concepts 
•What is a Network? 

 

•What is Centrality? 
• In-Degree Centrality 

 
•Betweenness Centrality 

 
•Out-Degree Centrality 



Methods 
•Clean the data gathered from the 

workshop in Microsoft Excel 

 

•Validated data was analyzed in 
UCINET and *ORA for network 
measures and structures 

 

•Network measures reveal key drivers 
and most likely impacts 



2D Visualization 
Decreased Water Quality 
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2D Visualization 
Increased Temperatures 





2D Visualization 
Increased Seasonality in Precipitation 







Total 3D Visual 
 



Results 
In-Degree Centrality 

Rank Agent Links 

1 Extended growing season 130 

2 Declining health 86 

3 Crop diversification 80 

4 Increase soil health 64 

5 Decreased water quality 61 

6 Transportation network ceases to function 56 

7 Long-term displacement 52 

8 Loss of jobs, income/wages 50 

9 Increased pests 48 

10 Loss of infrastructure 46 



Betweenness Centrality 



Results 
Out-Degree Centrality 

Rank Agent Links 

1 Increased seasonality in precipitation 365 

2 Increased flooding 364 

3 Increased temperatures 266 

4 Increased population movement 195 

5 Combination of internal climate drivers 179 

6 Extended growing season 130 

7 Loss of snow and ice cover 82 

8 Declining health 75 

9 Crop diversification 66 

10 Transportation network ceases to function 56 



Summary 

•  If you know what events are going to happen, then start 
planning ahead to lessen the damage. 

 

• Use the lists to figure out what Vermont should adapt to 
and plan accordingly. 

 

• Key in on the nodes that have the highest and most 
influential connections to see where we can put our 
resources to research on. 



Future work 
 Integrate impact 

assessments into 
adaptive 
management plans. 
 

 Re-involve 
stakeholders for 
further input 
 

 Produce a risk 
assessment analysis 
of the critical 
scenarios 
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