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The Infrastructure and Climate Network (ICNet)  
What climate data, model output, and information do engineers want & need? 



What is the ICNet? 
Networks 100+ academics, students, & 

practitioners who are dedicated to  
accelerating climate science and 
transportation engineering research and 
adaptation in the Northeastern United 
States. 

 
Focuses on climate change and sea level rise 

impacts research and adaptation for 
sustainable bridges, roads, railways, ports, 
and transportation networks.   

 
Supported by the National Science Foundation 

since 2012 
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Potential Impacts of CLIMATE CHANGE on U.S. Transportation
Every mode of transportation in the United States will be affected as the climate
changes. Potentially the greatest impact on transportation systems will be the flooding
of roads, railways, transit systems, and airport runways in coastal areas because of
rising sea levels and surges brought on by more intense storms. Although the impacts
of climate change will vary by region, they will be widespread and costly in human and
economic terms and will require significant changes in the planning, design, construc-
tion, operation, and maintenance of transportation systems.

This National Research Council report presents an overview of the scientific consen-
sus about the current and future climate changes affecting U.S. transportation, including
the limits of scientific understanding of the timing, magnitude, and location of the
effects; identifies the potential impacts on U.S. transportation and the options for adap-
tation; and recommends research and actions to prepare for climate change. The report
also summarizes previous work on strategies for reducing the transportation-related
emissions of carbon dioxide—the primary greenhouse gas—which contribute to climate
change.

Also of Interest
Understanding and Responding to Climate Change: Highlights of National Academies Reports
National Research Council (NRC), http://dels.nas.edu/basc/climate-change/, 2008, free

Environmental Issues 2007 Transportation Research Record: Journal of the Transportation
Research Board, No. 2011, ISBN 978-0-309-10437-1, 209 pages, 8.5 x 11, paperback, $64.00

Model for Improving Energy Use in U.S. Airport Facilities Airport Cooperative Research
Program Research Results Digest 2, 19 pages, 8.5 x 11, paperback, 2007, $22.00

Prototype Software for an Environmental Information Management and Decision Support
System National Cooperative Highway Research Program Research Results Digest 317, 20
pages, 8.5 x 11, paperback, 2007, $18.00

Evaluating Progress of the U.S. Climate Change Science Program: Methods and Preliminary
Results NRC, ISBN 0-309-10826-8, 178 pages, 6 x 9, paperback, 2007, $38.25

Elevation Data for Floodplain Mapping NRC, ISBN 0-309-10409-2, 168 pages, 7 x 10,
paperback, 2007, $43.50

Where the Weather Meets the Road: A Research Agenda for Improving Road Weather
Services NRC, ISBN 0-309-09136-5, 188 pages, 7 x 10, paperback, 2004, $48.00

Air Quality Management in the United States NRC, ISBN 0-309-08932-8, 426 pages, 6 x 9,
paperback, 2004, $58.50

TRB Special Report 290, 2008 



Motivation & Implications 
The U.S. spends nearly $200,000,000 per day building and 
rebuilding roads and bridges 

Driving delays are expected to waste 7.3 billion gallons of 
fuel per year over the next two decades, increasing 
travelers’ costs by $41,000,000,000, and add 73 million 
tons of carbon dioxide to the atmosphere.  

Climate and weather an important consideration in major 
road and bridge planning, design, and operations & 
maintenance  

Very little information exists to guide roadway and bridge 
practitioners in light of climate change 

 



Extreme Events: Winter Storm “Jonas” 
January 21-24, 2016 



Extreme Weather Events: Hurricane Irene 
August 24-30, 2011 

GOES-East visible satellite image of 
Irene Image: NOAA Environmental 
Visualization laboratory. Image : NOAA/HPC 



Climate Impacts: Pavement Rutting 



Climate Impacts: Freeze-Thaw and Roads 
Frozen Soils Increase Road Strength and Stiffness 

Date to apply winter weight premium in Madison, ME 



Climate Change and Infrastructure 

Coastal 
Erosion 

Flooding 

Bridge 
Scour 

Planning       Design         Operation/Maintenance Impact 
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Table 12. Sea Level Rise Impacts on Surface Transportation 



Eastern Region Department of 
Transportation Concerns 

Extreme Rainfall 

Ice 

Long Snow 

Intense Snow 

Coastal Storms 

Sea Level Rise 

2015 Survey: What is 
your biggest climate 
related concern? 



ICNet Foundation Tools 

Source:(Clim
ae'Change'in'the'U.S.'Northeast,(N

ECIA(

ICNet Webinar Series http://theicnet.org/?page_id=24 

Boundary Objects 



Transportation Community Climate Indicators 
Precipitation 

•   Annual Average 
•   Spring Average 
•   Summer Average 
•   Fall Average 
•   Winter Average 
•   Days per year over 2 in. 
•   Days per year over 3 in. 
•   Maximum daily 
•   Maximum weekly 

Temperature 
•   Annual Average 
•   Spring Average  (MIN & MAX) 
•   Summer Average  (MIN & MAX) 
•   Fall Average  (MIN & MAX) 
•   Winter Average  (MIN & MAX) 
•   Maximum 
•   Minimum 
•   Days over 950F 

Olympian Drive, Champaign, IL: Buckling of 
pavement during extreme heat. Image: The 

Champaign-Urbana News Gazette  



Global Mean T*

1oC (1.8oF)
early
mean
late

2oC (3.6oF)
early
mean
late

3oC (5.4oF)
early
mean
late

*increase since 1971-2000 average

2070s 2080s 2090s2010s 2020s 2030s 2040s 2050s 2060s

ICNet Climate Maps  
Referenced to Global Mean Temp  



ICNet Research Grade Tools  

theICNet.org 



Climate Model Output Source & Selection 



Application of Climate Model Output 



Methods to Characterize Uncertainty 
Relative Importance by Source  

Transportation: Planning, 
Design, Operations & 
Maintenance 

 - Materials  
 - Design Guides 
 - Performance Models 

SCIENTIFIC 

HUMAN 

NAT 

Climate Models & Observations:  
Global Temperature 

Hawkins & Sutton 2009, 2011 



Priority Upcoming Climate Data & Products Needs 

MAP-21 

DOT Asset Management 

•  Flooding Standards & Climate 
Change 

•  Uncertainty Quantification 
•  Linking DOT Assets & Weather/

Climate 



Please use ICNet resources, contact 
ICNet, join ICNet, & refer peers to ICNet 

 
ICNet 4th Annual Workshop 

April 11 and 12, 2016 
New Castle, NH 

 

Contact Us: Icnet@theICNet.org, Follow Us: theICNet.org; Tweet Us: #ICNetNE 
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For more information, please visit theicnet.org or contact 
Jennifer Jacobs: Jennifer.Jacobs@unh.edu 

Thank you 


