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NRC	  2012	  



•  17	  Estuaries	  
•  1,700	  ha	  
•  30,000	  RTK	  GPS	  survey	  
locaWons	  

•  7,000	  VegetaWon	  Surveys	  
•  83	  water	  loggers	  
•  36	  Surface	  ElevaWon	  
Tables	  (SET)	  

Tidal	  Marsh	  Network	  



Data	  CollecWon	  

Marsh	  Eleva>on	  

Sediment	  

Water	  levels	  

Wildlife	  

Vegeta>on	  

ArcGIS	  analysis	  

Bathymetry	  



• Wetland	  AccreWon	  Rate	  
Model	  for	  Ecosystem	  
Resilience	  (WARMER)	  

•  1-‐D	  cohort	  model	  
simulaWng	  marsh	  soil	  
processes	  

•  Sea-‐level	  rise	  projecWons	  
(NRC	  2012)	  

•  12	  cm	  
•  63	  cm	  
•  142	  cm	  

Swanson	  et	  al.	  2013	  

Marsh	  Sustainability	  
Modeling	  



Study	  site:	  	  Siletz	  Bay	  NWR,	  
Millport	  Slough	  

–  55	  ha	  
–  Mid-‐high	  marsh	  
–  Highly	  diverse	  plant	  

community	  

	  soil	  cores:	  
–  50	  cm	  cores	  sampled	  across	  

an	  elevaWon	  transect	  
–  Cut	  into	  1	  cm	  disks	  
–  Dated	  with	  137-‐Cs	  
–  Bulk	  density	  &	  loss	  on	  

igniWon	  	  



Results:	  Siletz	  NWR	  

Is	  this	  type	  of	  result	  useful	  to	  management?	  



Oregon	  >dal	  marsh	  plant	  zona>on	  –	  Siletz	  NWR	  

Marsh	  zone	   RepresentaWve	  species	  

TransiWonal	  
marsh	  

Poten<lla	  anserina,	  Carex	  
obnupta,	  Angelica	  lucida	  

High	  marsh	   Juncus	  bal<cus,	  
Deschampsia	  cespitosa	  

Mid	  marsh	   Deschampsia	  cespitosa,	  
Agros<s	  stolonifera	  

Low	  marsh	   Carex	  lyngbyei,	  
Sarcocornia	  perennis,	  
Jaumea	  carnosa	  

Photos by CN 
Janousek, US EPA 



• Mid	  SLR	  
•  Mudflat:	  0%	  
•  Low:	  68%	  gain	  
•  Mid:	  34%	  loss	  
•  High:	  33%	  loss	  

• High	  SLR	  
•  Mudflat:	  57%	  gain	  
•  Low:	  24%	  gain	  
•  Mid:	  46%	  loss	  	  
•  High:	  35%	  loss	  

Results:	  Siletz	  NWR	  
Marsh	  Zones	  





Next	  Steps:	  Siletz	  NWR	  marsh	  organs	  

1.  How does increased flooding affect plant growth and decomposition? 

2.  Which species are most sensitive to greater flooding? 

2014	  experiment	  

Species	   ElevaWons	  tested	   Replicates	  per	  elevaWon	  

Juncus	  bal<cus	  

&	  Carex	  lyngbyei	  

6	  Wdal	  elevaWons,	  from	  
above	  MHHW	  to	  about	  MTL	  

6	  (plants);	  3	  (liger	  bags)	  

•  Plant height, shoot and root biomass 
•  Seed production 
•  Decomposition in litter bags 



Siletz	  marsh	  organs	  –	  April	  2014	  installaWon	  



Siletz	  marsh	  organs	  –	  August	  2014	  harvest	  



•  Sea-‐level	  rise	  modeling	  efforts	  vary	  due	  to	  input	  
datasets	  and	  local	  condi>ons	  

•  Investment	  in	  intensive	  site-‐specific	  data	  collec>on	  
results	  in	  quality	  baseline	  characteriza>on	  that	  is	  used	  
to	  develop	  sea-‐level	  response	  models	  at	  a	  scale	  relevant	  
to	  management	  decisions.	  

•  Establishing	  baseline	  condi>ons	  can	  allow	  the	  
monitoring	  of	  change	  with	  sea-‐level	  rise	  

• Planning	  may	  be	  best	  considered	  in	  two	  periods:	  	  short-‐
term	  (10-‐50	  years)	  and	  long-‐term	  (50-‐100	  years)	  

Conclusion	  
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