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• Recurrent “nuisance” tidal 
flooding 
 
•  Linear SLR and 

accelerated impacts 
 
•  Future “Tipping Points” 

under RCP-based 
projections 

•  El Nino-based 
projections and the 
need for monitoring and 
reporting 

Talking Heads sang “This must be the place” decades ago 
  …then came recurrent tidal flooding 



Monitoring	Global	SLR	and	RelaHve	Impacts	from	Tide	Gauges	

NOAA	Hde	gauges	provide	local	coastal	flood	informaHon	
	

•  Benchmark	 network	 and		
Hdal-geodeHc	connecHon	

•  RelaHve	SLR	trends	
		

•  VerHcal	land	moHon	

•  Extremes	and	Impacts		



Relative Sea Level Rise (SLRrel) 

http://tidesandcurrents.noaa.gov/sltrends 

•  The seas are rising 
•  The land is sinking in many locations 
http://tidesandcurrents.noaa.gov/publications/Technical_Report_NOS_CO-OPS_065.pdf 



Exposure thresholds of systems to flooding 
at which functional degradation occurs...   

Thresholds of “Concern” 



 

Today’s Frame of reference 
…looking down 

Today’s	infrastructure:	
	
Vulnerable	to	minor	
nuisance	flooding	1-2’	
above	avg.	highest	Hde		



Tide gauges provide long records of high-water 
events whose impacts are defined by NOAA NWS 

NOAA Tide Gauges and Coastal Flooding 



What is “Nuisance” Tidal Flooding? 

Tidal flooding that reaches the local “brim” and 
which is becoming more recurrent from SLR. 
 
It affects: 

•  storm water capacity 
•  waste-water systems 
•  freshwater sources 
•  transportation systems 
•  anything not (salt) water tolerant! 

• A water level above a National Weather Service 
(NWS) historically calibrated flood level for 
“minor” impacts on NOAA tide gauges  



At Risk from Nuisance+ Level Flooding 

NOAA Sea Level Rise Viewer: http://coast.noaa.gov/slr/ Elevations < Nuisance Level 

4 feet above high tide (MHHW) in Wilmington, DE…~Sandy level 



Jamaica Bay, NY 

East 23rd St, NYC 
Oct 27, 2011 

Bronx Kill, NY 
Oct 27, 2011 

State Street, NJ 
Oct 27, 2011 Hudson Line, Marble Hill, NYC 

What Does Nuisance Flooding Look Like? 
(From: Picasa, King Tide in the NY-NJ Harbor Estuary) 



1.   SLRrel	increases	perennial	inundaHon		
•  difficult	 to	 sense	 “mean”	 changes		
…	Hdes	and	storms	dominate	

	
	
	

2.	Exacerbates	extreme	probabiliHes	

•  obscured	by	rarity	of	events	

3.	Exacerbates	nuisance	flooding		
• more	 tangible	 indicator	 of	 climate	
change-related	SLR	

	

What are the effects of SLR? 



Dylan’s B-side hit: the tides…they are a changing 

“Then”	flooding	occurred	during	big	storms.		
	

“Now”	sunny-day	nuisance	urban	flooding	is	common.	
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Steady sea level rise ~ accelerated impacts (East & Gulf Coasts) 
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Nuisance Flood Level 

NOAA Tide Gauges and Nuisance Coastal Flooding 

Example from  
 Norfolk, VA 

 
Daily Highest Tides 

(Today’s Reference Frame) 
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General Nature of the Problem: Shifting Geometry 
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Typical Annual Daily Max. Water Levels 

Hurricane Sandy 

From Sweet et al., 2013 



General Nature of the Problem: Shifting Geometry 

-0.8 0.0 0.8 

D
ai

ly
 H

ig
h

es
t 

Ti
d

e 
(P

ro
b

ab
ili

ty
) 

Above High Tide (m) 

1950s 2010s 

 steady SLR 

Nuisance Level –  
  feet getting wet 
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Next  
Year? 

Days = 0.01(t)2 - 0.34(t) + 4.63 
R² = 0.65 

Atlantic City, NJ: Days with Nuisance Level Flooding 
Accelerated Impacts 



(a)	

y	=	0.01t2	-	0.34t	+	4.63	
R²	=	0.65	
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Sweet et al. (2014) 



Accelerated Flooding: SLR Rates & Tide Range  
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Acceleration Coefficient (1950-2013):  
Annual Duration above a threshold (hrs) 

Annual Hours (t1950 = 0) 
 = b2t2 + b1t + b0 



Effects of Relative SLR 

(a)	

La Jolla, CA 

y	=	0.10x	–	0.7	
R²	=	0.26	
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NASA/JPL West Coast: + (-) MSL anomalies during El Nino (La Nina) 

Monthly	MSL	at	San	Francisco	and	ENSO	

East Coast: Higher storm surge frequency during El Nino 

Sweet and Zervas (2011) 



Climate Patterns and Nuisance Flooding 

Yearly differences (from trend) in nuisance flood frequency 
are driven by El Nino Southern Oscillation (Sweet and Park, 2014) 

USGS: 2009/2010 El Niño 
West Coast erosion 
 

(P. Barnard et al., 2011) 
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Historical record is 
better characterized 
with an ENSO proxy  
 
 
 



Resiliency:  community’s ability to "bounce 
back" after an event, like a hurricane, 
coastal storm, or flooding…    
 

but sea level rise is an on-going process, 
whose impacts are growing in severity. 



SLR is a slow-motion disaster affecting public-serving 
systems, and resiliency will require continuous 
maintenance and mitigation over planning horizons. 
 
 

1.  Tomorrow 

2.  Next Year 

3.  Decades to come  

NOAA’s Advanced Hydrologic Prediction System & Operational Forecast System 

2015/16 

Sweet and Marra (2015) 
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RCP 8.5 
(95%) 
RCP 8.5 

RCP 4.5 

RCP 2.6 

NCA_low 

Historic 

Nuisance Flood Projections for Lewes, DE 
(Based upon MSL projections Kopp et al., 2014) 

Sweet and Park (2014) 

30 days/year with nuisance 
flooding… 
 
System tipping points – 
functional or economic – 
are dependent upon 
sensitivities to event 
magnitudes, frequencies or 
durations. 
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