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Agenda
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2020
2050

2100

• Existing NOAA Atlas 14
• Updated NOAA Atlas 14 – What is taking so long? 
• Are there other Options?
• What about Non-Stationarity?
• NCDOT Precipitation Research

– NCHRP 50-61
– RP-2020-57

• Next Steps



Background NOAA ATLAS-14
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https://www.youtube.com/watch?v=bD623aYVxeE&t=490s

Provides DDF and IDF data 
for locations around the US. 

https://www.youtube.com/watch?v=bD623aYVxeE&t=490s


Existing NOAA Atlas 14  Volume 2
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Annual Precipitation from RDU 
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Updated Atlas 14 for NC. What is taking so long?
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• Atlas 14 is supported by external funding 
sources

• Require Memorandums of Agreement
between NOAA and partnering Agency

• May 2020 – FHWA –Transportation Pooled 
Fund Study (TPF)  - Solicitation for NOAA Atlas 
14, Volume 13 Update (DE, MD, VA, NC)



FHWA- Transportation Pooled Fund Study
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Budget NOAA Atlas XIV Vol 13
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Budget NOAA Atlas XIV Vol 13

10



NOAA Atlas XIV Vol 13  Benefits/ Objectives
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Benefits:
• More Stations
• Two more decades of record
• Better Analysis Techniques

Objectives:
• update precipitation frequency estimates
• the estimates and associated bounds of 90% confidence intervals will be 

provided at 30arc-sec resolution for durations of 5-minute through 60-day at 
average recurrence intervals (ARIs)of 1-year through 1,000-year

• web based publication available at Precipitation Frequency Data Server 
(PFDS).

• Detailed Scope of Work available at: 
https://www.pooledfund.org/Document/Download?id=8985

https://www.pooledfund.org/Document/Download?id=8985


NOAA Atlas XIV Vol 13  Schedule
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• Interagency Agency Agreement – FHWA/NOAA - FFY22 Q2
• Study Begins – FFY22 Q2
• Study Concludes  - FFY 24 Q2



Other Options for Atlas 14 update?
Infrastructure Investment and Jobs Act
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• Update precipitation frequency estimates for entire nation
• Would include climate adaptation/non-stationarity
• Later delivery date – FY25 or FY26
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Executive Order 80
NCAFPM Fall Floodplain Institute, October 21, 2021



Report from the climate scientists
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Report from the climate scientists
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NC Climate RARP
NCAFPM Fall Floodplain Institute, October 21, 2021



19

Resilience Strategy Report
NCAFPM Fall Floodplain Institute, October 21, 2021



NCDOT Climate Precipitation Research
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• National Cooperative Highway Research 
Program Project (NCHRP) 15-61 –
Applying Climate Change Information to 
Hydrologic and Coastal Design of  
Transportation Infrastructure

• NCDOT Participated in an inland
precipitation and coastal design project. 

https://apps.trb.org/cmsfeed/TRBNetProjectDisplay.asp?ProjectID=4046



NCDOT — NCRHP Project 15-61 Inland Hydrology, 
Climate Change Guidelines Pilot
Lumber River Basin, North Carolina



NCRHP Project 15-61 
Inland Hydrology

• Problem Statement
• Project Context
• Methods
• Results
• Conclusions
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• Project 24-Hour Precipitation Quantiles using the 
10-Step Procedure

• “Guidelines” (hereto after known as)

– NCHRP Project 15-61: Applying Climate Change 
Information to Hydrologic and Coastal Design of 
Transportation Infrastructure, Design Practices

• Project 24-Hour Event Flood Elevations along I-95 
Corridor in Lumberton, NC

Problem Statement
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Project Context

• Interstate 95 widening 
Lumberton, NC

• Lumber River 
watershed

• NCHRP 15-61 
Guidelines
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Methods
• Atlas 14 AEP 

– Extract AEP rainfall depths from 24-hour 
spatial grids

• LOCA Downscaled CMIP5 
Precipitation (1950-2099) (1/16th Degree) 

– RCP 4.5, RCP 8.5 

• CMIP Tool 
– Load observed and loca5 data

– Project 24-Hour Precipitation 
Quantiles using the 10-Step 
Procedure

• Simulate projected flood 
elevations
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Results

• Area-Weighted
– 75 downscaled 

CMIP5 grid cells

26



Results

• Centroid Grid Cell
– 4 downscaled 

CMIP5 grid cells
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Results

• Centroid Grid Cell, RCP4.5 and RCP8.5
– 2000-2049

– 2030-2060

– 2050-2099

– 2060-2099
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Results
• Projected 24-Hour 1% Event 

WSEL increase
– US74

• 0.5’

– NC72
• 2.4’

– Lumber River bridge
• 2.3’

– Five Mile Branch culvert
• 1.7’ 
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Conclusions
• RCP 8.5 2060-2099 ratios selected, most aggressive

• Projected increase in rainfall for the Lumberton mesh 
suggests the future 24-hour 1% annual chance rainfall 
is half an inch less than a historical 24-hour 500-year 
rainfall of 11.5”. 

• Using grid cells containing subarea centroids (4 
grid cells) produced very similar ratios to area-
weighted values (75 grid cells).

• Connectivity maintained for future 1%, not for 
future Matthew for sections.

• Ratios from later projected time periods may be 
less than from earlier



NCDOT Climate Precipitation Research
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RP-2057 – Future Precipitation for Resilient Design
PI - Dr. Jared Bowden, NCSU, Department of Applied Ecology
Co-PI, Dr. Gary Lackmann, NCSU - Marine, Earth, and Atmospheric Sciences 
Co-PI, Dr. Kenneth Kunkel, NCSU - North Carolina Institute for Climate Studies  
Co-PI, Dr. Kathie Dello, NCSU - State Climate Office of North Carolina  
Co-I, Rebecca Ward, NCSU – State Climate Office of North

Objectives:
1. Assist NCDOT with climate adaptation
2. Improve confidence in future flood risk using:

1. existing downscaling data/ methodologies
2. tailored high-resolution climate model projections – Floyd, Matthew, 

Florence



Daily (24hr duration) Annual Maximum Series Difference (%)
Average of RCP8.5 (2070-2099) Relative to Average Historical (1976-2005)



Hurricane Floyd: Water Vapor Comparison Loop

~1.5 km altitude (.863 
level) water vapor

Current (1999) Future (2099)





Next Steps:

• NCDOT /NCORR will continue to work with FHWA/NOAA to 
complete NC Atlas 14 update

• Complete Future Precipitation Research and develop climate 
adaptation design tools

• Develop climate adaptation design guidelines that incorporate 
future uncertainty

• Maintain strong partnerships with state, federal, and private 
entities

Matt Lauffer
mslauffer@ncdot.gov

919-621-0443

mailto:mslauffer@ncdot.gov


Strong Partnerships



Questions?
Please Remember to Complete the End of Workshop Evaluation 

https://bit.ly/2021EscEval

https://bit.ly/2021EscEval
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