
Rebuilding Roads to Maximize Resilience
After an extremely heavy rain destroyed almost 500 miles of roadway in Colorado, the state is redesigning
some roadways—and the streams they follow—to make the roads more resilient to future floods.
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Stressors and impacts

In September 2013, a slow-moving cold front stalled over Colorado and mixed with warm, humid airflows

from the south—the result was a devastating deluge across Colorado’s Front Range. The severe rain, which

lasted more than a week, caused catastrophic flooding and damage, including 10 fatalities, numerous injuries,

and more than $535 million in state highway and local roadway damage. The massive floods destroyed or

damaged nearly 500 miles of public roads and temporarily closed 39 different roadways.

https://toolkit.climate.gov/case-studies


A damaged roadway after flooding in Colorado.

Many of the roads, bridges, and related infrastructure damaged by the storm had been replaced after a major

flooding event in 1976. This time, with a significant increase in the heaviest precipitation events increasing

across most of the contiguous United States, the Colorado Department of Transportation wanted to be sure

that the roads they were rebuilding would last well into the future.

Worth it “down the road”

Rebuilding roads in a more resilient manner requires a major collaboration between private and public

landowners, the state government, and federal agencies. Hydrologists and engineers need to remap the

floodplain and restructure the roadways for the post-flood environment.

https://toolkit.climate.gov/image/756
https://toolkit.climate.gov/image/756


On Solid Ground: River and Climate Science Builds Better Roads

“Before the flood, the river was very, very close to the road, so that the river was lapping up against the toe of

the road, and it had to be armored with riprap,” said Chris Sturm, a fluvial geomorphologist and Stream

Restoration Coordinator for the Colorado Water Conservation Board. “Our strategy post-flood is still to armor

that road base, but to move it away from the river.... [We’ll] construct a floodplain in between the road and the

river so that at high flow events we’ve got some room on the floodplain to dissipate energy that would

otherwise be eroding at the base of the road.”

Using climate data from the National Oceanic and Atmospheric Administration (NOAA) and stream gauge data

from the U.S. Geological Survey (USGS), Sturm and the project’s other hydrologists were able to visualize how

precipitation and river flows have changed in recent decades. This enabled them to plan a road that would not

readily be destroyed by the river-floodplain system.

On Solid Ground: river and climate science builds better roads

Ned Gardiner
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https://toolkit.climate.gov/videos/solid-ground-river-and-climate-science-builds-better-roads
https://vimeo.com/107777598
https://vimeo.com/climateresiliencetoolkit
https://vimeo.com/107777598
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Planning drawing for the new roadway in Colorado.

“We are making a more flood-resilient road and stream environment. It’s going to cost some money up front,

but it’s going to save us money down the road,” said Sturm. “By having a more flood-resilient area, future flood

events are likely to not be as damaging as those we just experienced.”
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Steps to Resilience
This content supports the highlighted step.

Hazards

Flooding – Rainfall-induced ›

Take Action

Prioritize & Plan

Investigate Options

Assess Vulnerability & Risk

Understand Exposure

Get Started

https://toolkit.climate.gov/image/757
https://toolkit.climate.gov/image/757
https://toolkit.climate.gov/hazards/flooding-%E2%80%93-rainfall-induced
https://toolkit.climate.gov/hazards/flooding-%E2%80%93-rainfall-induced
https://toolkit.climate.gov/steps-to-resilience/take-action
https://toolkit.climate.gov/steps-to-resilience/prioritize-plan
https://toolkit.climate.gov/steps-to-resilience/investigate-options
https://toolkit.climate.gov/steps-to-resilience/assess-vulnerability-risk
https://toolkit.climate.gov/steps-to-resilience/understand-exposure
https://toolkit.climate.gov/steps-to-resilience/get-started


Assets

Transportation and Mobility ›

Partners

Colorado Department of Natural Resources | Water Conservation Board ›

Colorado Department of Transportation ›

Colorado Parks and Wildlife ›

U.S. Department of Transportation | Office of Federal Lands Highway ›

U.S. Geological Survey ›

Datasets Used

Community Collaborative Rain, Hail & Snow Network (CoCoRaHS) ›

USGS National Water Information System | 06725450 St. Vrain Creek below Longmont, CO ›

USGS National Water Information System | 06724000 St. Vrain Creek at Lyons, CO ›

https://toolkit.climate.gov/assets/transportation-and-mobility
https://toolkit.climate.gov/assets/transportation-and-mobility
http://cwcb.state.co.us/Pages/CWCBHome.aspx
http://cwcb.state.co.us/Pages/CWCBHome.aspx
https://www.codot.gov/
https://www.codot.gov/
http://cpw.state.co.us/
http://cpw.state.co.us/
https://flh.fhwa.dot.gov/
https://flh.fhwa.dot.gov/
http://water.usgs.gov/
http://water.usgs.gov/
http://www.cocorahs.org/
http://www.cocorahs.org/
http://waterdata.usgs.gov/nwis/uv?cb_00060=on&format=gif_default&site_no=06725450&period=&begin_date=2015-01-19&end_date=2015-01-26
http://waterdata.usgs.gov/nwis/uv?cb_00060=on&format=gif_default&site_no=06725450&period=&begin_date=2015-01-19&end_date=2015-01-26
http://waterdata.usgs.gov/usa/nwis/inventory/?site_no=06724000&agency_cd=USGS
http://waterdata.usgs.gov/usa/nwis/inventory/?site_no=06724000&agency_cd=USGS

