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Outline – 3 C’s

 Compounding effects

 Context

 Communication



COMPOUNDING EFFECTS



Increasing Magnitude of Floods

Vogel et al. 2011



Barros et al. (2014)

Change in flood risk is not new.  

But how will land use change 

interact with climate?



“Climate change and population growth will further stress this already difficult 

situation.”

…the 100-year floodplain in the contiguous states could expand by 45 

percent in the 21st century

…”continuing development affecting flood-prone areas exacerbates this 

problem.”

“If something is not done to reduce risk, we are passing on to succeeding 

generations a potentially insurmountable challenge.”





Increasing summer rainfall 

intensity in the southeast US

Shepherd (in prep)





Could peak attenuation result in higher 

baseflows in the dry season due to gradual 

draining of storage areas?



Changing flood hazards: hydrology vs. channel capacity

Geophysical Research Letters
Volume 42, Issue 2, pages 370-376, 23 JAN 2015 DOI: 10.1002/2014GL062482
http://onlinelibrary.wiley.com/doi/10.1002/2014GL062482/full#grl52509-fig-0001

Flood hazard frequency is 
changing from:

• A change in the frequency of 
high flow events

• A change in channel capacity 
to convey flood waters due 
to aggradation/degradation

http://onlinelibrary.wiley.com/doi/10.1002/grl.v42.2/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/2014GL062482/full#grl52509-fig-0001


All changing together

 Precipitation / storm intensity

 Urbanization – imperviousness / soils

 Sea level 

 Drainage systems

 Stormwater control measures

 Channels and floodplains



 Is stationarity dying? (McCarl et al. 2008)

 Stationarity is dead (Milly et al. 2008)

 Collateral damage from the death of stationarity 

(Pielke Jr. 2009)

 Stationarity: Wanted Dead or Alive? (Lins et al. 

2011)

 Stationarity is immortal! (Montanari et al. 2014)

 Make stationarity great again (Doll and Jennings 

2018)



When in doubt build it stout!



When in doubt spread it out!



CATCHMENT CONTEXT



What controls flood attenuation?

 Slope

 Floodplain width

 Roughness

 Geometry

 Length

Habersack et al. 2015
Literature review – generally 

0-30% peak flow attenuation









Synchronization vs. 
desynchronization



Luke et al. (2017)

nonstationary

updated stationary

stationary

Which is best?



Luke et al. (2017)



Luke et al. (2017)



COMMUNICATION





Making risk relatable

 The 100-year flood at a given location has 

more than a 1 in 4 chance of occurring within 

the term of a 30-year mortgage

 For 90% reliability over a 30-year mortgage, 

structures must be above the height of the 

285-year flood

 For 90% reliability over 50 years, structures 

are above the height of the 474-year flood

 IF THE FUTURE BEHAVES LIKE THE PAST





Compounding effects of rainfall intensity, 

urbanization, and channel change

Changing:

• Rainfall intensity

• Land use

• River channels

• Gray and green 

stormwater

practices
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• 𝑓𝑖,𝑗 = inundation state of 

pixel, i, at simulation,  j

• flood denotes a specified 

return frequency 



Derita Branch



Projected Land-Use Scenario



Projected Land-Use Scenario
Existing Conditions Projected Scenario





Every 1 dollar spent on 

trails results in $3 to >$10 

of direct medical benefit





 Is there a role for the built environment and green 

infrastructure in helping make people happier, more 

connected with each other, and even healthier?  

 There is a growing literature that suggests there is, that 

there is what some have called a “geography of 

happiness.”  An approach to place making that aims to:

 make people happy

 to connect them to each other

 to promote good health

 help them thrive









Debo and Reese (1995)



Recommendations

 Examine trends and opportunities for attenuation in 

a watershed context

 Use full spectrum of discharges (inc. partial dur.)

 Err of the side of smaller channels

 Veg is your friend (but quantify erosion thresholds)

 Rough up the floodplain – resist chute / cutoff formation

 The more degrees of freedom for adjustment the better

 Use probabilistic floodplain maps as a template for 

corridor design

 Improve communication of compounding risks and 

all co-benefits – social, environmental, economic



Thanks to Tim Stephens, Holly Y Hall, Barbara Doll, …

email: bbledsoe@uga.edu


