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Introduction 

 

This report presents a summary of a four hour workshop to improve sea level rise modeling and 

application.  The Elkhorn Slough Coastal Training Program worked with staff from the USGS to 

organize a workshop to address five questions: 

 

1) What models are currently available to predict marsh sustainability under sea-level rise ? 

2) Under what scales and in what particular settings should these models be applied? 

3) What are the strengths and weaknesses of each model?   

4)  What types of monitoring and measurements are required to adequately model marsh 

sustainability in California’s estuaries?     

5) How can we best work together to create a white paper that builds on the outcomes of this 

workshop? 

 

By addressing these questions, the organizers hoped for three outcomes: 

 

1) Improve communication among all those working on problems related to sea-level rise 

and marsh sustainability in California’s estuarine marshes.   

2) Begin an evaluation process of models and model inputs currently being used to study the 

impact of sea-level rise on marsh sustainability. 

3) Outline the first steps for developing a white paper on the status of marsh sustainability 

models, monitoring protocols, and management needs in California’s estuaries in the face 

of sea-level rise.    
 

26 invited guests attended the workshop on September 15, 2011 in Oakland, California 

(Appendix 1).  Presentations, and accompanying summary ‘mini-posters,’ are available via the 

Elkhorn Slough Coastal Training Program website:     

 

http://www.elkhornsloughctp.org/training/show_train_detail.php?TRAIN_ID=:%20VYF86 

 

Agenda 

 

The workshop was divided into three parts:  estuarine resource manager needs for sea level rise 

information; scientists monitoring recommendations for elements required by sea level rise 

models, and; overviews of three different sea level rise models, strengths and weaknesses.  Each 

part ended with a brief exchange to improve participant understand of the information.  A 

detailed agenda is included in Appendix 2). 

 

Outcomes 

 

Managers’ Needs 

To a large extent, presenters outlined manager’s needs in detail, and these presentations are 

archived on the workshop website.  Manager needs expressed in the presentations included more 

site-specific sea level rise projections, better site-specific understanding of sediment dynamics, 

and modeling that combined storm events with sea level rise to inform salt marsh sustainability.  

 

http://www.elkhornsloughctp.org/training/show_train_detail.php?TRAIN_ID=:%20VYF86


3 

 

Participants also stressed two important points during the discussion session following the 

presentations:  improved presentation of uncertainty and a focus on shorter term predications.  

Each is outlined more specifically in the paragraphs that follow. 

 

Managers want a better sense of uncertainty when being presented modeling scenarios for sea 

level rise.  In visualization exercises and with verbal exchanges, managers requested that 

scientists work on ways to better portray the degree of uncertainty with their predictions.  Some 

participants suggested that trainers target specific education and discussion groups for scientists 

aimed at improving communication of uncertainty.  Participants also wanted to better understand 

if it was possible to reduce uncertainty by extrapolating detailed analyses in one place to other, 

similar places.  Finally, managers asked that, where there is uncertainty, scientists help them 

understand how to prioritize monitoring to reduce the areas of most uncertainty in the sea level 

rise models.   

 

Managers also emphasized that the normal scope of decisions is in the 20-50 year horizon, but 

predictions normally look further out.  They urged the scientists to better understand the 

temporal horizons that are mandated often by public policy for agencies:  CalTrans is planning 

for 2030 – 2050; US Army Corps is planning for 2067; water districts are planning 20-30 years 

out.   

 

Modeling session 

The presentations from the modeling session are included on the workshop website.  Presenters 

gave overviews on three models:  SLAMM, WARMER, and Marsh-98. The latter two models 

are more often used in the San Francisco Bay, and the SLAMM model is more widely proscribed 

elsewhere. The presentation on the SLAMM model included a modified model that was 

improved by Eric Vandyke to account for vegetation interaction with sediment. 

 

Portions of the dialogue during the discussion session are worth mentioning.  One important 

point is that future discussions ought to focus first from the managers, on what application they 

have for modeling, and then between managers and scientists on which models are the most 

applicable to meet that need.  Another discussion point was that it would be valuable to test a 

few models using the same data at the same site to compare how each model performed in 

comparison to the actual response of the ecosystems.  Such comparisons could help to determine 

where to prioritize collecting information to improve models, and where such intensive efforts 

could be avoided. 

 

Model inputs session 

A series of presenters gave very brief presentations on the major components of inputs used in 

sea level rise models; these presentations are archived on the workshop webpage.   

 

A few elements of the discussion session are worth mentioning.  For instance, there was 

emphasis on the need for standard monitoring protocol for the absolute minimum needed to 

inform sea level rise models.  Specifically, managers would like to know the 3-5 inputs that are 

most important to monitor.  Also, participants emphasized that better information is needed for 

tidal range for most projects, as this varies depending on the evolution of the salt marsh and with 

the specific site – relying on estimates really doesn’t work.  Finally, participants noted that the 
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mix of fresher vs. saltier water has a strong affect on vegetation, affecting marsh elevation 

especially because salt marshes with more fresh water can be so very productive in terms of 

increased organics in sediments, that this can really affect the sustainability of salt marshes with 

sea level rise. 

 

Discussion 

 

Organizers successfully designed this workshop to be an introductory precursor to inform the 

development of a ‘white paper’ reflecting the themes addressed at the workshop: appropriate 

applications and well-designed models for sea level rise impact predictions on salt marsh 

sustainability on California’s central coast.  The white paper is under way, and organizers have 

participated n subsequent conversations to help answer concerns expressed at the workshop.  It is 

our intention to increasingly organize future events to focus scientists and modelers in response 

to the expressed needs and questions of estuarine resource managers.  In this way, we hope to 

increase the efficacy of modeling efforts at answering the most pressing conservation concerns. 
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Appendix 1:  Workshop Participants 

 

Last First Title Organization 

    

Bane Karen Project Manager State Coastal Conservancy 

Barnard Patrick Coastal Geologist U.S. Geological Survey 

Block Giselle Wildlife Biologist USFWS Inventory and Monitoring 

program 

Bourgeois John Executive Project Manager State Coastal Conservancy 

Couch Rachel Project Manager State Coastal Conservancy 

Fulfrost Brian Principal Brian Fulfrost and Associates 

Gerhart Matt Project Manager State Coastal Conservancy 

Gerwein Joel Project Manager State Coastal Conservancy 

Gross Ed Environmental Consultant -self employed- 

Holmes Marc Program Director The Bay Institute 

Lowe Jeremy Senior Coastal 

Geomorphologist 

ESA PWA 

Parker Tom Professor, Ecology and 

Evolution 

San Francisco State University 

Psaros Marina Coastal Training Program 

Coordinator 

San Francisco Bay National Estuarine 

Research Reserve 

Sloop Christina Science coordinator San Francisco Bay Joint Venture 

Strong Cheryl Wildlife Biologist Wildlife Biologist 

Swanson Kathleen Researcher U.S. Geological Survey 

Water Sciences Center 

Thorne Karen Biologist U.S. Geological Survey 

Van Dyke Eric Geographical Ecologist Elkhorn Slough National Estuarine 

Research Reserve 

Veloz Sam Spatial Ecologist PRBO Conservation Science 

Wood Julian  PRBO Conservation Science 

Drexler Judith Wetland hydro-ecologist U.S. Geological Survey 

Hayes Grey Coastal Training Program 

Coordinator 

Elkhorn Slough National Estuarine 

Research Reserve 

Matso Kalle  NERRS Science Collaborative 

Valoppi Laura Lead Scientist U.S. Geological Survey 

Wasson Kerstin Research Coordinator Elkhorn Slough National Estuarine 

Research Reserve 

Watson Beth Researcher Elkhorn Slough National Estuarine 

Research Reserve 
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Appendix 2:  Agenda 

 

1:00  Welcome & Introductions 

 

 Grey Hayes  

Coastal Training Program 

 

Judith Drexler 

USGS California Water Science Center 

 

  

1:20 Managers Needs 

 

 Presentations - 

Management needs with respect to understanding the effects of sea-level 

rise on their projects 

 

 Christina Sloop 

San Francisco  

Bay Joint Venture 

Laura Valoppi 

USGS 

South Bay Salt Ponds 

Matt Gerhart 

California  

Coastal Conservancy 

  

Moderated Group Discussion 

 

  

2:25  Marsh Sustainability Models 

 

 Presentations - 

Brief model descriptions and strengths and weaknesses 

 

 SLAMM  Eric Van Dyke 

Elkhorn Slough National Estuarine Research 

Reserve 

 WARMER  Kathleen Swanson 

USGS CAWSC 

 Marsh-98 

 

Julian Wood 

and Sam Veloz 

PRBO Conservation Science 

  

Moderated Group Discussion 
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Appendix 2, continued:  agenda 

 

 

3:30 – 4:30 Model Inputs 

 

   
   

Dating and characteristics of peat/sediments  Judith Drexler 

USGS CAWSC 

Plant productivity (decomposition) and its 

relationship with elevation 
 

Thomas Parker 

SFSU 

Suspended sediment, sedimentation and 

porosity 
 

Kathleen Swanson 

USGS CAWSC 

Elevation measurements/DEMs Eric Van Dyke 

ESNERR 

Wildlife habitat metrics Sam Veloz 

PRBO Conservation Science 

Tidal extremes and tidal prism changes Karen Thorne 

USGS Western Ecological 

Research Center 

Sea level rise predictions Patrick Barnard 

USGS Pacific Coastal and 

Marine Science Center 

  

Moderated Group Discussion  

 

 

4:30  Next steps  

-Group discussion- 

Judith Drexler 

USGS CAWSC 

 

 

5:00 Adjourn 

 

 


