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Introduction 
 
Fog researchers convened in a workshop “Coastal Fog as a System: Developing the 
Research Agenda” held 25-27 June 2013 in Pescadero, California. 
 
The workshop was part of an interdisciplinary fog research planning project headed by 
Dr. Kathleen Weathers, Cary Institute of Ecosystem Studies, in collaboration with a 
steering committee (Dr. Jeffrey Collett, Colorado State University; Dr. Rene Garreaud, 
University of Chile; Dr. Carolyn Jordan, University of New Hampshire; Dr. Patricia Matrai, 
Bigelow Laboratory for Ocean Sciences; Dr. Michael O’Rourke, Michigan State 
University; Alicia Torregrosa, US Geological Survey) who guided the one-year project, 
The workshop was funded by the Gordon and Betty Moore Foundation through Grant 
GBMF3414 to Kathleen C. Weathers, Cary Institute of Ecosystem Studies.  
Dr. Weathers, along with Facilitators Dr. Jonathan Kramer and Ms. Emily Shepard 
(illustrator), and the Steering Committee, planned and organized the two and a half day 
workshop. The agenda included both structured and unstructured time for participants 
to work in plenary and small group sessions and to have time for informal discussions 
and to get to know one another. Four disciplinary background presentations provided a 
foundation for the interactive discussions that followed. 
 
The specific goals of the workshop were to address several key questions: 
 

 What are the research frontiers? What are the basic science questions? 

 What are the tools, models and methods necessary? What do fog researchers 
need to advance our field? 

 How do we catalyze interdisciplinary fog research? 
 
The 25 participants represented various disciplines of active fog research, and included 
climatologists, meteorologists, atmospheric scientists, oceanographers, geospatial 
analysts, ecologists, and eco-hydrologists. It was the first multi-disciplinary gathering of 
the fog research community for most in attendance. 
 
At the outset of the workshop, Dr. Weathers encouraged the participants to reach 
beyond their disciplines to achieve success, and pointed to potential barriers to success: 
 

 Not moving intellectually out of our silos or boxes. Participants were invited, and 
indeed, strongly encouraged to move outside their disciplinary boundaries 
during workshop discussions.  

 Getting lost in the details. Participants were encouraged to think about the big 
picture of fog systems research and see the forest not just the trees. 

 Focusing on what we cannot do. Participants were encouraged to focus on 
“What can we do?” and “How can we move forward?” rather than become 
mired in what cannot be done. 
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Participants at the Fog Research Frontiers Workshop in June 2013. 

 
Workshop Participants 
 

Sara Baguska, University of California, Santa Barbara 
Lisa Borre (Writer), Cary Institute of Ecosystem Studies 
Jan Cermak, Ruhr-Universität Bochum 
Patrick Chuang, University of California, Santa Cruz 
Jeff Collett, Colorado State University 
Clive Dorman, Scripps Institution of Oceanography 
Eli Dueker, CUNY Queens College 
Gary Ellrod, NOAA 
Holly Ewing, Bates College 
Ian Faloona, University of California, Davis 
René Garreaud, Universidad de Chile 
Ismail Gültepe, Environment Canada  
Barbara Han, University of Georgia 
Lelia Hawkins, Harvey Mudd College 
Barry Huebert, University of Hawaii 
Jim Johnstone, University of Washington 
Carolyn Jordan, University of New Hampshire  
Jon Kramer, University of Maryland-SESYNC 
Paty Matrai, Bigelow Laboratory for Ocean Sciences 
Mel Nordquist, National Weather Service NOAA 
Travis O'Brien, Lawrence Berkeley National Lab 
Michael O'Rourke, Michigan State University 
Zach Piso, Michigan State University 
Kerri Pratt, University of Michigan 
Martha Scholl, U.S. Geological Survey 
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Emily Shepard (Illustrator) 
Armin Sorooshian, University of Arizona 
Robert Tardif, University of Washington 
Alicia Torregrosa, U.S. Geological Survey 
Kathleen Weathers, Cary Institute of Ecosystem Studies 
Chris Zappa, Columbia University 

 
 

 
Facilitator Jon Kramer of SESYNC during the opening session of the workshop. 

 
Facilitation Process 
 
Facilitator Dr. Jonathan Kramer, Director of Interdisciplinary Science at the Socio-
Environmental Synthesis Center (SESYNC), Annapolis, MD, led the group through 
interactive discussions with the help of Emily Shepard, a San Francisco-based artist and 
illustrator with experience in graphic facilitation. 
 
In preparation for the workshop, Shepard, with input from Weathers, Collett and 
Kramer helped to refine the conceptual framework diagram (“coastal fog as a system”) 
developed by the Steering Committee. During the workshop, Shepard recorded the 
discussion on a white board in real-time, including illustrations and visual 
representations of the discussion topics. This was the first experience any of the 
participants had with a graphic artist helping facilitate discussions. Illustrations are 
provided in Appendix 1. 
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Artist Emily Shepard illustrated discussions during the workshop. 

 
Lisa Borre, a writer, was engaged to prepare this summary of the workshop and a draft 
of the White Paper. 
 
Conceptual Framework 
 
The conceptual framework for Coastal Fog as a System developed by the Steering 
Committee was used as a visual tool for participants to discuss and reach an 
understanding of the boundaries and connections in fog research, and to determine 
where each person’s research interests fit in. A poster-size illustration of the conceptual 
framework was available throughout the meeting. 
 
 

 
Doctoral student Sara Baguska at the Pescadero Fog Research Frontiers Workshop. 
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During the first evening session, participants introduced themselves after dinner by 
stating their name and affiliation, placing their photo (mounted on a sticky label) on a 
part of the diagram that they identified with in terms of their own research, and briefly 
explaining why they placed the photo where they did (Fig. 1). The photos were 
distributed throughout the diagram, with several participants noting secondary 
interests. The exercise turned out to be an extremely effective “ice breaker” and an 
informative way to visually represent the multi-disciplinary nature of the group. 
 

 
Figure 1. Coastal Fog as a System diagram after participant introductions. 

 

 
Travis O’Brien studies the Coastal Fog as a System conceptual framework before placing his 

photo on the diagram during Pescadero workshop introductions. 
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The conceptual framework was also used during the meeting wrap-up where 
participants had an opportunity to suggest modifications to the diagram and to indicate 
how their interests evolved during the meeting. Most kept their photo in its original 
location but used a red marker to indicate new research interests or areas of the fog 
system where they would like to start working (Fig. 2). Almost every participant 
expressed interest in new areas of research and in working collaboratively with 
scientists in other disciplines. 
 

 
Figure 2. Coastal Fog as a System diagram at the end of the Pescadero Research Frontiers 
Workshop. 
 

By the end of the workshop, consensus was reached on using the Coastal Fog as a 
System diagram as a conceptual framework for developing an interdisciplinary fog 
research agenda. 
 
Lightning Round Research Introductions 
 
Interested participants were invited to present two slides over five minutes on the most 
interesting topic they are working on. The Lightning Round Research Introductions were 
an informal and voluntary event after dinner on Days 1 and 2. It was an “off the record” 
opportunity for presenters to share a few of their fog research passions and ideas. 
 
The following workshop participants made presentations during the first “Lightning 
Round”:  Jeff Collett, Carolyn Jordan, Rene Garreaud Salazar, Paty Matrai, Alicia 
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Torregrosa, Kathleen Weathers, Sara Baguskas, Barry Huebert, Martha Scholl, Mel 
Nordquist and Jan Cermak. 
 
Presentations during the second “Lightning Round” included:  Robert Tardif, Lelia 
Hawkins, Travis O’Brien, Eli Dueker, Jim Johnstone, Ismael Gültepe, Chris Zappa and 
Barry Huebert. 
 
Presentations on the Current State of Fog Research 
 
As a way to establish a foundation for the research planning discussions at the 
workshop, four participants were challenged to provide broad overviews of the current 
state of research in four subject areas: 

 

 Ocean-Atmosphere (Patrick Chuang) 

 Chemistry-Biology (Barry Huebert) 

 Fog Frequency and Geographic Distribution (Gary Ellrod) 

 Deposition and Impacts to Natural and Human Systems (Holly Ewing (Kathleen 
Weathers, Todd Dawson)) 

 
These are summarized in the illustrations provided in Appendix 1. 
 
Disciplinary Research Frontiers 
 
Workshop participants identified disciplinary research priorities during the first small 
group discussion session. These are summarized in the White Paper and in the 
illustration provided in Appendix 1. 
 

 
Small group discussions at the Pescadero Fog Research Frontiers Workshop. 
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Interdisciplinary Research Frontiers 
 
The second and third small group discussions were devoted to identifying 
interdisciplinary research frontiers. These are summarized in the White Paper and in the 
illustration provided in Appendix 1. 
 
Key Knowledge Gaps and Research Challenges 
 
The following knowledge gaps were identified: 
 

 Improve understanding of fog precursor aerosols 

 How does the fog activation process differ from cloud activation? 

 Fog and aerobiology 

 What makes fog different in different locations? 

 Literature Review of Fog Research to Date 

 Need to consider cold fog 

 Finding ways to link non-uniform data and make those data available to fog 
researchers 

 The role of topography in fog formation 

 How can we better predict the wind three-dimensionally, in addition to 
temperature? 

 What is the correct scale? 

 Understanding how climate change and variability will affect fog 

 Lack of information about paleo-fog and the history of fog 

 Lack of climate proxies 

 Better decision support and prediction of fog events on a short-term time scale 

 International collaboration 

 Research platform restrictions 

 Common definitions and standard methods 
 
Key knowledge gaps and research challenges are described in the White Paper and 
summarized in the illustration provided in Appendix 1. 
 
Outcomes 
 
The results of the workshop are documented in the White Paper, and include: 
 

 Review of the current state of research and key gaps in knowledge. 

 Identification of some research frontiers. 

 Agreement on the utility of a conceptual framework around which to structure 
coastal fog research. 

 New interdisciplinary research collaborations initiated. 
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Factors Contributing to the Workshop Success 
 
The Steering Committee evaluated the workshop outcomes and determined that a 
number of factors contributed to its resounding success, including: 
 

 Meeting designed with careful attention to facilitation (skilled facilitator who 
understands science working with an illustrator were conscious choices). 

 Meeting agenda allowed time for informal discussions and small group sessions. 

 Workshop participants were carefully selected by the Steering Committee to 
represent a broad range of backgrounds, disciplines and career stages, and an 
interest in working across disciplines. 

 Meeting held in a beautiful, comfortable and relatively remote setting with 
healthy meals. 

 All participants required to attend for the duration of the workshop and to stay 
at the meeting venue. 

 Participants were encouraged to limit phone and internet communications 
during workshop proceedings to minimize distractions. Although not by design, 
the meeting venue had limited cell phone and internet access. 

 

 
Foggy mornings created an appropriate setting for the workshop.  
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Appendices 
 
A.1. Illustrations by Emily Shepard 
 
List of Illustrations: 
 

1. Agenda 
2. Opening Session 
3. Research Presentations (Chuang and Huebert) 
4. Research Presentations (Ellrod and Ewing) 
5. Session 1 Group Reports 
6. Session 2 Group Reports 
7. Session 3 Group Reports 
8. Common Elements, Challenges and Gaps 
9. Fog Definitions 
10. Interdisciplinary Research Opportunities and Closing 
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