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Flooding in Eastern N.C.
• Floyd (1999) – $3 billion in damages; 35 deaths, 1500 rescues; 56,000 

homes damaged

• Matthew (2016) - $4.8 billion in damages; 31 deaths, 2336 rescues; 100,000 

homes damaged

• Florence (2018) - $16.7 billion in damages; 42 deaths, 74,563 structures 

flooded, 5214 rescues
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Flooding in Eastern N.C.



Flooding in Eastern NC

• Severe flooding from extreme events + increased flash 

flooding

Globalchange.gov



Flooding - Transportation Impacts



Small Municipalities in Eastern NC

• Infrastructure designed in 1800s and 1900s

– Prevailing wisdom suggested streams should be 

deepened, straightened, and armored to increase 

conveyance and allow building along waterways

– Newer development designed for 10-25 year event

– Increased rainfall intensity + more extreme events = 
• Increased frequency of historical return period events



Goldsboro, NC



Big Ditch, Goldsboro

Stream

• Channel has been straightened and armored with 

concrete

• Floodplain developed

• 22 road crossings

• Many undersized (16 overtopped in the 10-yr storm)

Watershed

• 3 square miles

• 93% Developed 

• 35% Impervious 



Big Ditch



HEC-RAS Model





Study Questions



Approach 

• Model Scenarios

– Crossing Modifications – impact of bridges and culverts 

– Stream Restoration – Impact of channel size

– Stream Restoration and Crossing Removed –

maximum potential benefits

– Floodplain Restoration with Strategic Crossing 

Modification

























Summary

• This approach would be expensive to implement 

– But repeated flooding and damage is expensive too!

• 4 – 100-yr + events in 20 years

– Existing conditions present substantial safety risk

– NC legislature allocated $35 million to target flooding mitigation 

in Goldsboro

– Targeted interventions would provide limited benefits and not 

resolve flooding problems  



Summary

Adapting to increased flooding (Wilby and Keenan, 2012)

• (1) Defending against floods with traditional infrastructure

• (2) Accommodating and living with floods

• (3) Withdrawing from floodprone areas

Appropriate level of risk

• Assumption of stationarity – i.e. using past rainfall and discharge to design 

infrastructure

– Likely not valid with climate change

• Larger design storms or climate change projections

Responding to flooding 

• Is it better to make investments now vs. reacting to storm damage?



Questions?

Funding:

Jack Kurki-Fox - jjkurkif@ncsu.edu

Barbara Doll – bdoll@ncsu.edu
@NCState_Streams
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