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The Eustatic Component of SLR	




IPCC (2007) estimates of the primary contributions to global mean sea-level change 
for 1961 to 2003 (blue) and for 1993 to 2003 (brown), compared to the observed rate 
of global sea-level rise from tide gages and satellite altimetry. The bars represent the 
90 percent error range. The relative contributions of these components has changed 
in recent years, as discussed in this report. SOURCE: Figure 5.21 from Bindoff et al. 
(2007).	




Sea level change during 1970-2010. The tide gauge data are indicated 
in red (Church and White 2006) and satellite data in blue (Cazenave et 
al. 2008). The grey band shows the projections of the IPCC Third 
Assessment report for comparison.	


Current Rates = 3.2 mm/year	




NAS. 2012. Sea-Level Rise for the Coasts of California, Oregon, and Washington: Past, Present, 
and Future	




 	


Wetland Response to Rising Sea Levels 

 
  • Accrete at a rate that keeps pace with SLR 
  	




For an estuary we must also 	

consider the “Relative Component”	


•  O.M. Production (above and belowground)	

•  Allogenic Sediment Deposition	


•  Deep Subsidence (or uplift)	

•  Shallow Subsidence (Primary Compaction and Decomposition)	




Relative Sea Level Rise	


•  O.M. Production (above and belowground)	

•  Allogenic Sediment Deposition	


•  Eustatic Sea Level Rise	

•  Deep Subsidence (or uplift)	

•  Shallow Subsidence (Primary Compaction and Decomposition)	




Wetland Response to Rising Sea Levels 

 
  • Accrete at a rate that keeps pace with SLR 
  • Habitat switching, convert to open water 
  	






Wetland Response to Rising Sea Levels 

 
  • Accrete at a rate that keeps pace with SLR 
  • Habitat switching, convert to open water 
  • Migrate upslope (no net loss?) 
	






Estuaries at Risk?	
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Case Studies	




Padilla Bay	

• 3000 ha intertidal eel grass	


• - 3.0 - + 0.75 m MLLW	






Skagit delta 1860	
 Skagit delta 2002	


Padilla 
Bay	


Skagit River	


Padilla 
Bay	


Skagit River	




1)   Cutoff from historical sources of sediment	

2)   No opportunity for upslope migration	

3)   An increasing rate of sea level rise	

	


Slide 4	




Sediment elevation tables 
(SET’s)	


Geologic  
Movement	






y = -0.4983x + 997.86 
R² = 0.91245 
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Rate of elevation change	

1 site exhibited significant elevation gain	


9 sites exhibited no significant elevation change 	


9 sites exhibited significant elevation loss	


Mean = -0.22 ± 0.27 cm/yr 	




Surface elevation deficit = 	

	


	
sediment elevation change – sea level rise + geologic uplift	

	


	
 	
	

	
 	
mean sediment elevation change = - 0.22 cm/yr	


	

	
 	
sea level rise = 0.32 cm/yr	


	

	
 	
geologic uplift = 0.09 cm/yr  	


	

	


	

	






ALL sites exhibit a surface elevation deficit	

	

Mean = -0.45 ± 0.27 cm/yr	

	

Elevation gain is NOT sufficient to keep pace with sea 
level rise 	
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Surface elevation deficit	
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1. Data Collection For Model Development,	

Initialization, Calibration, and Validation	


Hydrodynamic 	

Model	


Sediment Transport	

Model	


Relative Elevation and	

Habitat Model	


2. Model Development  	


3. Sea Level Rise and Restoration Scenarios	




    	

	


Kairis and Rybczyk  (2010)	

	


 Current 	
 	
 	
           Future	


Rate of sea level rise =  	
0.33 cm/yr 	
         0.56 cm/yr 	
              1.27 cm/yr 	










1.1 ± 0.3 cm/yr	


1.0 ± 0.5 cm/yr	


0.9  ± 0.2 cm/yr	




Maximizing System Resilience	

•  Measure and monitor current 

conditions (models  too).	

•  Maximize opportunities for 

sediment delivery and trapping 
(open the system to pulsing). 	


•  If connected, protect.  If 
disconnected, connect.	


•  Allow for upslope migration.	

	



