Application Details

Research and Development Minigrants for 2017-2018: Application Review

Application Title: Beach Sustainability Project: Establishing an
economic value for California's Sandy Beach
Ecosystem

Application ID: #000070
Review Deadline: Jan 27,2017 11:59:00 PM

Primary Appointment Title: Assistant Professor
Proposal Summary:

In January 2017, Dr. Philip King, from SFU, and | will be holding a two-day workshop to kick off
our Beach Sustainability Project (BSP). With funding through a COAST grant, the overarching
goal of the BSP is to construct what we are calling a Beach Sustainability Index (BSl), an
objectively derived quantitative score based on available data or standardized observations by
citizen scientists as well as CSU faculty and undergraduates. The workshop will focus on
facilitating discourse among CSU campuses and other stakeholders on public policy issues
related to coastal ecosystem function goods and services (EFGS). The BSI will be informed by
monitoring standardized assessments, satellite imagery, and photographs. The assessments
will be conducted through the development of a citizen-science, mobile-based decision-
support application, which may serve as a critical data source to inform California’s coastal
resilience planning. An online application documenting coastal BSI results in consistent
mapped formats will readily disseminate results and track improvements over time.

With assistance from this mini-grant, | hope to assimilate the information gleaned from our
workshop to write a technical report developing the underlying algorithms as well as a peer
reviewed journal article fleshing out the science behind the BSI. In addition, | would like to
present this research at the American Shore and Beach Preservation Association’s 2017
Meeting. | see this report, peer-reviewed paper, and conference presentation as seeds needed
to facilitate the writing of a larger grant to fund this state-wide, and perhaps nationwide,
undergraduate student-based research endeavor.

Comments to the Administrator(s):
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DR. KIKI (RUNYAN) PATSCH

California State University Channel Islands
Environmental Science and Resource Management
One University Ave

Camarillo, CA 93012

434-825-5185

kiki.patsch@csuci.edu

RESEARCH INTERESTS and EXPERTISE

= Coastal Geologic Hazards
o Seacliff and bluff erosion

Short-term and long-term beach erosion

Response to coastal hazards

Reductions to natural sand supply

Shoreline change mapping

= Climate Change and the Impact on Coastal Geologic Systems
o Policy and Management Strategies as it Relates to Sea Level Rise

= Littoral Processes

= Sediment Budget Analysis of Littoral Systems

= Unmanned Aerial Vehicles

O O O O

= LiDAR
EDUCATION
Ph.D. Earth Sciences, University of California Santa Cruz 2000-2004

Advisor: Dr. Gary Griggs
Dissertation: An Analysis of Littoral Cell Sand Budgets in California

B.A.  Environmental Sciences, University of Virginia, Charlottesville,Virginia 1996-2000
High Distinction
Thesis Advisor: Dr. Robert Dolan
Honors Thesis: Origin of a Dune Called Jockey’s Ridge

PROFESSIONAL ACTIVITES and EXPERIENCE
ASSISTANT PROFESSOR 2015-PRESENT
= California State University Channel Islands

Environmental Science and Resource Management
Contact: Dr. Donald Rodriguez and Dr. Sean Anderson
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ADJUNCT PROFESSOR 2013-2015

James Madison University
Geology Department

Contact: Dr. Steven Leslie

Lynchburg College
Environmental Studies Department

Contact: Dr. David Perault

RESEARCH ASSOCIATE 2008-2012

University of Virginia/UNC Chapel Hill

Contact- Dr. Laura Moore

-Academic paper preparation

-Utilized a MATLAB based model (GEOMBEST) to simulate the evolution of coastal

geomorphology and stratigraphy, resulting from changes in sea level and sediment volume, to

develop a late-Holocene simulation that evolves North Chandeleur Island (off the coast of
Louisiana) to historical states

-Explored the potential future evolution of the island through forward simulation to determine
future habitat conditions for the snowy plover

Randolph-Macon College
Contact- Dr. Michael Fenster
-Post processed side-scan sonar data for the barrier islands of Virginia using SonarWiz.

-Edited consultant report on beach erosion hazards

RESEARCH CONSULTANT 2005-2008
= PFC Energy: Global Energy 2007-2008

-Assisted in gathering data for the North American Petroleum Database
-Developed assessments of oil, gas, and coal bed methane data in the US in addition to creating a
GIS of the data and PowerPoint presentations

U.S.Army Corps of Engineers: 2006-2007
Coastal Hydraulic and Engineering Laboratory,
-Researched the breaching processes of barrier beaches on the coast of northern California, for

which a new breaching susceptibility index was introduced
-Case studies included: Carmel River Lagoon, Lake Earl, Redwood Creek, Russian River Estuary,
and Stone Lagoon
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University of Virginia: 2005-2006
Contact: Dr. Robert Dolan

Assisted in gathering research, writing, and editing a book concerning sinking cities around the

world.

POST-DOCTORAL RESEARCHER 2005

Department of Boating and Waterways: Santa Cruz, CA

Contact: Dr. Gary Griggs

Development of Sand Budgets for California’s Major Littoral Cells: Eureka, Santa Cruz,
Southern Monterey Bay, Santa Monica (including Zuma), San Pedro, Laguna, Oceanside, Mission
Bay, and Silver Strand Littoral Cells. Continuation of the comprehensive study and update of
regional littoral cell boundaries and sand budgets with an emphasis on reductions to sediment
supply through the damming of rivers and the armoring of seacliffs.

GRADUATE RESEARCHER 2000-2004
UNIVERSITY OF CALIFORNIA SANTA CRUZ

Department of Boating and VWaterways 2004
Littoral Cells and Sand Budgets along the Coast of California.

Comprehensive study and update of regional littoral cell sediment budgets with an emphasis on
reductions to sediment supply through the damming of rivers and the armoring of seacliffs.
$60,228 research grant (| yr.). Pl: Dr. Gary Griggs

US Army Corps of Engineers Coastal Inlet Research Program 2001-2003
Littoral Cells, Littoral Drift, and Sand Budgets along the Coasts of California. Development of sand
budgets for the majority of the coast of California using harbor dredging as a proxy for littoral
drift. Harbor placement was analyzed regionally in reference to littoral cells and drift in
California. $78,000 research grant (2yrs). Pl: Dr. Gary Griggs

California Coastal Conservancy 2000-2001
Increasing Natural Sand Supply to California’s Beaches. Contributions of Coastal Cliff Erosion to the
Beach Sand Budget in California and the Effects of Armoring. Examination of sand contribution from
sea cliff erosion in the Santa Barbara and Oceanside littoral Cells, and the reduction of sand
supply due to coastal armoring

US Geological Survey 2000-2001
Report to the Nation, Status and Trends of Seacliffs, California.

-Participated in a statewide assessment of seacliffs along California’s coastline.

-Inventoried into a GIS environment shoreline attributes such as erosion rates, cliff geology,
erosion hazard or hotspot areas, and development along the coastal zone of California.
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UNDERGRADUATE RESEARCHER 1999-2000

University of Virginia
Honors Thesis: Origin of a Dune Called Jockey’s Ridge
Contact: Robert Dolan

WORKSHOPS AND TRAINING

Drone to Map and Arc Collector Workshops 2016
Workshops held at the 2016 ESRI User Conference in San Diego, California to train
educators to use and teach Drone to Map and Arc Collector in college-level courses.

Pix4D User Workshop 2016
Face-to-face workshop for guided instruction on Pix4D software to develop 2D and 3D
images and models from UAV-derived images

Coastal Inlets Research Program Technology-Transfer Workshop 2003
Thirteen professional development hours for attending the 2003 workshop held February 10-12
in Pointe Verda Beach, Fl. Concentration on shoreline modeling using GenesisT and other
models developed by the Army Corps of Engineers

USGS: Status and Trends of Seacliffs in the United States- Workshop 2002
Workshop held January 9-11, 2002 in Santa Cruz, California for all of the regional authors
participating in the USGS Report to the Nation on the status of seacliffs

National Conference on Beach Preservation: Technology-Transfer VWorkshop 2002
Thirteen professional development hours for attending the 2002 workshop held January 23-25,
2002 in Biloxi, Mississippi. Concentration on GIS development for shoreline processes

TEACHING EXPERIENCE

California State University Channel Islands, Camarillo, CA
ESRM 100: Introduction to Environmental Science

ESRM 328: Introduction to GIS with Lab

ESRM 210: Physical Oceanography and Lab

James Madison University, Harrisonburg VA
GSCI 100:The Physics and Chemistry of the Human Experience
Development and teaching of a weekly three hour lecture.This course is a survey of the

fundamental concepts, principles, and ideas physics and chemistry. Particular emphasis is

placed on understanding the fundamental principles of physics and chemistry and their
application in the world around us.
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GSCI 104: Scientific Principles: Coastal Processes and Hazards Laboratory
This course is a study of topics selected to allow students to participate in mathematical
and scientific problem solving approaches to knowledge. | facilitate weekly 2 hour labs
focused on coastal processes and coastal hazards to demonstrate real-world applications
to scientific problem solving. Topics include: sea cliff erosion, beach profiles, glaciers, sea
level rise, science vs. pseudoscience, hurricanes, sand dunes, and shoreline protection
structures.

Lynchburg College, Lynchburg, VA

ENVS 333: Physical Oceanography with Lab
Development and teaching of a weekly three hour lecture and three hour laboratory.
This course focuses on ways in which oceans function and interact with earth systems.
Consideration is given to ocean currents and vertical mixing, water chemistry, sea floor
geology, waves, tides, and coastal processes. Includes a three-day field trip to the Outer
Banks of North Carolina.

University of California Santa Cruz, Santa Cruz, CA

Physical Oceanography (Teaching Assistant)
An Earth Science class focused on providing an introduction to the physical environment
of the ocean including. Responsibilities included teaching three 1.5 hour
laboratory/discussion sessions, class lectures, one beach field trip, and grading weekly
labs, finals, and group projects.

Marine Policy (Writing Assistant/Tutor)
Department of Ocean Science course providing an introduction to marine policy,
including its historical, legal and socio-political foundations; state, federal, and
international policy processes; and the role of science therein.

Mentor for Senior Thesis Research
Mentored Earth and Planetary Science majors on undergraduate senior thesis projects.
Responsibilities included setting up research goals, teaching GIS, assessing progress, and
evaluating the end product. Thesis work consisted of developing a GIS of California’s
coastal geology for use in determining potential hazard zones.

Coastal Geology (Guest Lecturer and Teaching Assistant)
Upper division course aimed at investigating the evolution, morphology, and processes in
the coastal zone including the terrestrial (terraces, dunes, estuaries, sea cliffs) and marine
(beaches, continental shelves, submarine canyons, waves, tides) components and their
interaction. Responsibilities included teaching two 3-hour labs each week, various class
lectures, leading two field trips, and grading lab work and exams.
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COMPUTER/TECHNICAL SKILLS

= Pix4D

= GEOMBEST (Geomorphic Model of Barrier, Estuarine, and Shoreface Translations), MATLAB
based quantitative simulation of large-scale coastal behavior

= Geographical Information Systems (ArcMap and ArcPro)

= SonarWiz

= USACOE Sediment Budget Analysis System (SBAS) and GENESIS-T models

= Adobe graphic arts programs (Photoshop and lllustrator)

PROFESSIONAL ASSOCIATIONS AND MEMBERSHIPS
American Shore and Beach Preservation Association (ASBPA)
American Geophysical Union (AGU)

Coastal Education and Research Foundation (CERF)

PROFESSIONAL CONTRIBUTIONS

Moore, L., Patsch, K.,Williams, S.J., and List, J.L. (2014).The potential for sea-level-rise-induced
barrier island loss: Insights from the Chandeleur Islands, Louisiana, USA. Marine Geology, 355,
244-259.

Moore, L. ], ). H. List, S. J.Williams, and K. Patsch. (201 |). Barriers on the brink: the
complex intertwined roles of geologic framework, sediment availability and sea-level rise in
island evolution. In: Coastal Sediments 201 |, edited by PWang, J. D. Rosati and T. M. Roberts, pp.
272-285,World Scientific, Miami, FL, USA.

Moore, LJ. List, J.H., Patsch, K., and Williams, S.J. (2009). Barrier island sensitivity to
sea-level rise: Insights from numerical model experiments, North Carolina Outer Banks and
Chandeleur Islands, LA, USA. EOS Transactions. AGU, 9(22), Fall Meet. Suppl., Abstract U51A-0012.

Patsch, K. B., & Griggs, G. B. (2008). Development of a Sediment Budget for the Santa Barbara
Littoral Cell. Marine Geology, 252(1-2), 50-61.

Kraus, N. C., Patsch, K. B., & Munger, S. (2008). Barrier Beach Breaching from the Lagoon Side with
Reference to Northern California. Shore and Beach, 76(2), 33-43.

Limber, PWV,, Patsch, K. B., & Griggs, G. B. (2008). Coastal Sediment Budgets and the Littoral Cut-
off Diameter:A Grain Size Threshold for Quantifying Active Sediment Inputs. Journal of Coastal
Research Special Issue, 24(2), 122-133.

Patsch, K. B., & Griggs, G. B. (2007). Development of Sand Budgets for California's Major Littoral Cells:
Eureka, Santa Cruz, Southern Monterey Bay, Santa Barbara, Santa Monica (including Zuma), San Pedro,
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Laguna, Oceanside, Mission Bay, and Silver Strand Littoral Cells. Oakland, California: Report to the
California Coastal Sediment Management Work Group, California Department of Boating and
Waterways.

Patsch, K. B., & Griggs, G. B. (2006). Littoral Cells, Sand Budgets, and Beaches: Understanding California’s
Shoreline. Oakland, California: California Sediment Management Group.
http://www.dbw.ca.gov/CSMW/PDF/Littoral Drift.pdf

Griggs, G. B., Patsch, K. B., & Savoy, L. (2005). Living with the Changing California Coast. Berkeley,
California: University of California Press. 540pp

Griggs, G. B., & Patsch, K. B. (2004). Cadlifornia's Coastal Cliffs and Bluffs: Formation, Evolution, and
Stability of Coastal Cliffs Status and Trends: United States Geological Survey Professional Paper
Number 1693. 123pp.

Griggs, G. B., & Patsch, K. B. (2004). Cliff Erosion and Bluff Retreat along the California Coast. Sea
Technology, 45(9), 36-40.

Griggs, G. B., & Runyan, K. B. (2004). Cliff Erosion and Bluff Retreat along the California Coast. Paper
presented at the Proceedings from the Oceans 2003 Marine Technology and Ocean Science
Conference.

Patsch, K. B. (2004). An Analysis of Littoral Cell Sand Budgets for California. Unpublished Ph.D.
Dissertation, University of California, Santa Cruz, Santa Cruz.

Runyan, K. B., & Griggs, G. B. (2003). CIRP Web Database: Net/Gross Longshore Transport Rates,
California.Vicksburg, Mississippi: Army Engineer Research and Development Center.

Runyan, K. B., & Griggs, G. B. (2003).The Effects of Armoring Seacliffs on the Natural Sand Supply
to the beaches of California. Journal of Coastal Research 19(2), 336-347.

Runyan, K. B., & Griggs, G. B. (2003). Implications of Harbor Dredging for the Santa Barbara Littoral
Cell. Paper presented at the Proceedings from the California and the World Ocean Conference
2002, Santa Barbara, California.

Runyan, K. B., & Griggs, G. B. (2002). Chapter 8: Contributions from Coastal Cliff Erosion to the
Littoral Budget. In M. Coyne & K. Sterrett (Eds.), California Beach Restoration Study (pp. 8.1-8.5).
Sacramento, California: California Department of Boating and VWaterways and the State Coastal
Conservancy.

Runyan, K. B., & Dolan, R. (2001). Origin of Jockey's Ridge, North Carolina: End of the Highest Sand
Dune on the Atlantic Coast? Shore and Beach, 69(3).

( |
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Runyan, K. B. (2000). A Dune Called Jockey's Ridge. Unpublished Undergraduate Honor's Thesis,
University of Virginia, Charlottesville,Virginia.

ABSTRACTS/TALKS/POSTERS

Patsch, K.B. Establishing Sea Cliff Erosion Rates and Identifying Erosional Hotspots for Bechers Bay,
Santa Rosa Island. 9™ California Islands Symposium. Ventura, California, October 2016.
(Poster)

Summers, R., Horn, D., Apperson-Chavez, C., Rudolph, R., Hanna, C., Patsch, K. Georectification
of Historical Aerial Imagery of Channel Islands National Park. 9" California Islands
Symposium. Ventura, California, October 2016. (Poster)

Domingo, M., Arborgast, M., Ceja, A., Greenfield, C., Palasik, S., Swann, F., Patsch, K., Hanna, C.
Historic Photo-point Analysis of Vegetation Cover on Santa Rosa Island. 9" California
Islands Symposium. Ventura, California, October 2016. (Poster)

Griggs, G.B., Runyan, K.B., Willis, C. Challenges to Understanding Littoral Sand Budgets along Active
Margin, High Energy Coastlines. GSA Conference 2003-Session: Coastal Processes and
Hazards along Active Margin and Low Latitude Coasts. Seattle, Washington, November
2003. (Speaker)

Griggs, G.B. and Runyan, K.B. Cliff Erosion and Bluff Retreat along the California Coast. Oceans 2003
Marine Science and Ocean Technology Conference. San Diego, California, September 2003.
(Speaker)

Runyan, K.B. Implications of Harbor Dredging for the Santa Barbara Littoral Cell. California and the
World Ocean ‘02. Santa Barbara, California, October 2002. (Speaker)

Runyan, K.B. Harbor Dredging, Littoral Cells, and Littoral Drift: Comprehensive Sediment Budgets for
California. Coastal Inlet Research Program (CIRP) Conference, Vicksburg, Mississippi, June
2002. (Speaker)

Runyan, K. B. (2001). Contributions of Coastal Cliff Erosion to the Beach Sand Budget in California and
the Effects of Armoring. Restoring the Beach: Science, Policy, and Funding- CSBPA and
SoCalCoast 2001 Annual Conference, La Jolla, CA, Scripps Institute of Oceanography.
(Speakerr)
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DR. KIKI (RUNYAN) PATSCH

California State University Channel Islands
Environmental Science and Resource Management
One University Ave

Camarillo, CA 93012

434-825-5185

kiki.patsch@csuci.edu

RESEARCH INTERESTS and EXPERTISE

= Coastal Geologic Hazards
o Seacliff and bluff erosion

Short-term and long-term beach erosion

Response to coastal hazards

Reductions to natural sand supply

Shoreline change mapping

= Climate Change and the Impact on Coastal Geologic Systems
o Policy and Management Strategies as it Relates to Sea Level Rise

= Littoral Processes

= Sediment Budget Analysis of Littoral Systems

= Unmanned Aerial Vehicles

O O O O

= LiDAR
EDUCATION
Ph.D. Earth Sciences, University of California Santa Cruz 2000-2004

Advisor: Dr. Gary Griggs
Dissertation: An Analysis of Littoral Cell Sand Budgets in California

B.A.  Environmental Sciences, University of Virginia, Charlottesville,Virginia 1996-2000
High Distinction
Thesis Advisor: Dr. Robert Dolan
Honors Thesis: Origin of a Dune Called Jockey’s Ridge

PROFESSIONAL ACTIVITES and EXPERIENCE
ASSISTANT PROFESSOR 2015-PRESENT
= California State University Channel Islands

Environmental Science and Resource Management
Contact: Dr. Donald Rodriguez and Dr. Sean Anderson
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ADJUNCT PROFESSOR 2013-2015

James Madison University
Geology Department

Contact: Dr. Steven Leslie

Lynchburg College
Environmental Studies Department

Contact: Dr. David Perault

RESEARCH ASSOCIATE 2008-2012

University of Virginia/UNC Chapel Hill

Contact- Dr. Laura Moore

-Academic paper preparation

-Utilized a MATLAB based model (GEOMBEST) to simulate the evolution of coastal

geomorphology and stratigraphy, resulting from changes in sea level and sediment volume, to

develop a late-Holocene simulation that evolves North Chandeleur Island (off the coast of
Louisiana) to historical states

-Explored the potential future evolution of the island through forward simulation to determine
future habitat conditions for the snowy plover

Randolph-Macon College
Contact- Dr. Michael Fenster
-Post processed side-scan sonar data for the barrier islands of Virginia using SonarWiz.

-Edited consultant report on beach erosion hazards

RESEARCH CONSULTANT 2005-2008
= PFC Energy: Global Energy 2007-2008

-Assisted in gathering data for the North American Petroleum Database
-Developed assessments of oil, gas, and coal bed methane data in the US in addition to creating a
GIS of the data and PowerPoint presentations

U.S.Army Corps of Engineers: 2006-2007
Coastal Hydraulic and Engineering Laboratory,
-Researched the breaching processes of barrier beaches on the coast of northern California, for

which a new breaching susceptibility index was introduced
-Case studies included: Carmel River Lagoon, Lake Earl, Redwood Creek, Russian River Estuary,
and Stone Lagoon

( - )
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University of Virginia: 2005-2006
Contact: Dr. Robert Dolan

Assisted in gathering research, writing, and editing a book concerning sinking cities around the

world.

POST-DOCTORAL RESEARCHER 2005

Department of Boating and Waterways: Santa Cruz, CA

Contact: Dr. Gary Griggs

Development of Sand Budgets for California’s Major Littoral Cells: Eureka, Santa Cruz,
Southern Monterey Bay, Santa Monica (including Zuma), San Pedro, Laguna, Oceanside, Mission
Bay, and Silver Strand Littoral Cells. Continuation of the comprehensive study and update of
regional littoral cell boundaries and sand budgets with an emphasis on reductions to sediment
supply through the damming of rivers and the armoring of seacliffs.

GRADUATE RESEARCHER 2000-2004
UNIVERSITY OF CALIFORNIA SANTA CRUZ

Department of Boating and VWaterways 2004
Littoral Cells and Sand Budgets along the Coast of California.

Comprehensive study and update of regional littoral cell sediment budgets with an emphasis on
reductions to sediment supply through the damming of rivers and the armoring of seacliffs.
$60,228 research grant (| yr.). Pl: Dr. Gary Griggs

US Army Corps of Engineers Coastal Inlet Research Program 2001-2003
Littoral Cells, Littoral Drift, and Sand Budgets along the Coasts of California. Development of sand
budgets for the majority of the coast of California using harbor dredging as a proxy for littoral
drift. Harbor placement was analyzed regionally in reference to littoral cells and drift in
California. $78,000 research grant (2yrs). Pl: Dr. Gary Griggs

California Coastal Conservancy 2000-2001
Increasing Natural Sand Supply to California’s Beaches. Contributions of Coastal Cliff Erosion to the
Beach Sand Budget in California and the Effects of Armoring. Examination of sand contribution from
sea cliff erosion in the Santa Barbara and Oceanside littoral Cells, and the reduction of sand
supply due to coastal armoring

US Geological Survey 2000-2001
Report to the Nation, Status and Trends of Seacliffs, California.

-Participated in a statewide assessment of seacliffs along California’s coastline.

-Inventoried into a GIS environment shoreline attributes such as erosion rates, cliff geology,
erosion hazard or hotspot areas, and development along the coastal zone of California.

( |
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UNDERGRADUATE RESEARCHER 1999-2000

University of Virginia
Honors Thesis: Origin of a Dune Called Jockey’s Ridge
Contact: Robert Dolan

WORKSHOPS AND TRAINING

Drone to Map and Arc Collector Workshops 2016
Workshops held at the 2016 ESRI User Conference in San Diego, California to train
educators to use and teach Drone to Map and Arc Collector in college-level courses.

Pix4D User Workshop 2016
Face-to-face workshop for guided instruction on Pix4D software to develop 2D and 3D
images and models from UAV-derived images

Coastal Inlets Research Program Technology-Transfer Workshop 2003
Thirteen professional development hours for attending the 2003 workshop held February 10-12
in Pointe Verda Beach, Fl. Concentration on shoreline modeling using GenesisT and other
models developed by the Army Corps of Engineers

USGS: Status and Trends of Seacliffs in the United States- Workshop 2002
Workshop held January 9-11, 2002 in Santa Cruz, California for all of the regional authors
participating in the USGS Report to the Nation on the status of seacliffs

National Conference on Beach Preservation: Technology-Transfer VWorkshop 2002
Thirteen professional development hours for attending the 2002 workshop held January 23-25,
2002 in Biloxi, Mississippi. Concentration on GIS development for shoreline processes

TEACHING EXPERIENCE

California State University Channel Islands, Camarillo, CA
ESRM 100: Introduction to Environmental Science

ESRM 328: Introduction to GIS with Lab

ESRM 210: Physical Oceanography and Lab

James Madison University, Harrisonburg VA
GSCI 100:The Physics and Chemistry of the Human Experience
Development and teaching of a weekly three hour lecture.This course is a survey of the

fundamental concepts, principles, and ideas physics and chemistry. Particular emphasis is

placed on understanding the fundamental principles of physics and chemistry and their
application in the world around us.

(4 )
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GSCI 104: Scientific Principles: Coastal Processes and Hazards Laboratory
This course is a study of topics selected to allow students to participate in mathematical
and scientific problem solving approaches to knowledge. | facilitate weekly 2 hour labs
focused on coastal processes and coastal hazards to demonstrate real-world applications
to scientific problem solving. Topics include: sea cliff erosion, beach profiles, glaciers, sea
level rise, science vs. pseudoscience, hurricanes, sand dunes, and shoreline protection
structures.

Lynchburg College, Lynchburg, VA

ENVS 333: Physical Oceanography with Lab
Development and teaching of a weekly three hour lecture and three hour laboratory.
This course focuses on ways in which oceans function and interact with earth systems.
Consideration is given to ocean currents and vertical mixing, water chemistry, sea floor
geology, waves, tides, and coastal processes. Includes a three-day field trip to the Outer
Banks of North Carolina.

University of California Santa Cruz, Santa Cruz, CA

Physical Oceanography (Teaching Assistant)
An Earth Science class focused on providing an introduction to the physical environment
of the ocean including. Responsibilities included teaching three 1.5 hour
laboratory/discussion sessions, class lectures, one beach field trip, and grading weekly
labs, finals, and group projects.

Marine Policy (Writing Assistant/Tutor)
Department of Ocean Science course providing an introduction to marine policy,
including its historical, legal and socio-political foundations; state, federal, and
international policy processes; and the role of science therein.

Mentor for Senior Thesis Research
Mentored Earth and Planetary Science majors on undergraduate senior thesis projects.
Responsibilities included setting up research goals, teaching GIS, assessing progress, and
evaluating the end product. Thesis work consisted of developing a GIS of California’s
coastal geology for use in determining potential hazard zones.

Coastal Geology (Guest Lecturer and Teaching Assistant)
Upper division course aimed at investigating the evolution, morphology, and processes in
the coastal zone including the terrestrial (terraces, dunes, estuaries, sea cliffs) and marine
(beaches, continental shelves, submarine canyons, waves, tides) components and their
interaction. Responsibilities included teaching two 3-hour labs each week, various class
lectures, leading two field trips, and grading lab work and exams.

( |
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COMPUTER/TECHNICAL SKILLS

= Pix4D

= GEOMBEST (Geomorphic Model of Barrier, Estuarine, and Shoreface Translations), MATLAB
based quantitative simulation of large-scale coastal behavior

= Geographical Information Systems (ArcMap and ArcPro)

= SonarWiz

= USACOE Sediment Budget Analysis System (SBAS) and GENESIS-T models

= Adobe graphic arts programs (Photoshop and lllustrator)

PROFESSIONAL ASSOCIATIONS AND MEMBERSHIPS
American Shore and Beach Preservation Association (ASBPA)
American Geophysical Union (AGU)

Coastal Education and Research Foundation (CERF)

PROFESSIONAL CONTRIBUTIONS

Moore, L., Patsch, K.,Williams, S.J., and List, J.L. (2014).The potential for sea-level-rise-induced
barrier island loss: Insights from the Chandeleur Islands, Louisiana, USA. Marine Geology, 355,
244-259.

Moore, L. ], ). H. List, S. J.Williams, and K. Patsch. (201 |). Barriers on the brink: the
complex intertwined roles of geologic framework, sediment availability and sea-level rise in
island evolution. In: Coastal Sediments 201 |, edited by PWang, J. D. Rosati and T. M. Roberts, pp.
272-285,World Scientific, Miami, FL, USA.

Moore, LJ. List, J.H., Patsch, K., and Williams, S.J. (2009). Barrier island sensitivity to
sea-level rise: Insights from numerical model experiments, North Carolina Outer Banks and
Chandeleur Islands, LA, USA. EOS Transactions. AGU, 9(22), Fall Meet. Suppl., Abstract U51A-0012.

Patsch, K. B., & Griggs, G. B. (2008). Development of a Sediment Budget for the Santa Barbara
Littoral Cell. Marine Geology, 252(1-2), 50-61.

Kraus, N. C., Patsch, K. B., & Munger, S. (2008). Barrier Beach Breaching from the Lagoon Side with
Reference to Northern California. Shore and Beach, 76(2), 33-43.

Limber, PWV,, Patsch, K. B., & Griggs, G. B. (2008). Coastal Sediment Budgets and the Littoral Cut-
off Diameter:A Grain Size Threshold for Quantifying Active Sediment Inputs. Journal of Coastal
Research Special Issue, 24(2), 122-133.

Patsch, K. B., & Griggs, G. B. (2007). Development of Sand Budgets for California's Major Littoral Cells:
Eureka, Santa Cruz, Southern Monterey Bay, Santa Barbara, Santa Monica (including Zuma), San Pedro,
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Laguna, Oceanside, Mission Bay, and Silver Strand Littoral Cells. Oakland, California: Report to the
California Coastal Sediment Management Work Group, California Department of Boating and
Waterways.

Patsch, K. B., & Griggs, G. B. (2006). Littoral Cells, Sand Budgets, and Beaches: Understanding California’s
Shoreline. Oakland, California: California Sediment Management Group.
http://www.dbw.ca.gov/CSMW/PDF/Littoral Drift.pdf

Griggs, G. B., Patsch, K. B., & Savoy, L. (2005). Living with the Changing California Coast. Berkeley,
California: University of California Press. 540pp

Griggs, G. B., & Patsch, K. B. (2004). Cadlifornia's Coastal Cliffs and Bluffs: Formation, Evolution, and
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CSUCI RFP: MINIGRANT 2016-2017

Beach Sustainability Project:
Establishing an economic value for sandy beach ecosystems in California
Dr. Kiki Patsch, ESRM

PROPOSAL SUMMARY (250 WORDS)

In January 2017, Dr. Philip King, from SFU, and | will be holding a two-day workshop to kick off
our Beach Sustainability Project (BSP). With funding through a COAST grant, the
overarching goal of the BSP is to construct what we are calling a Beach Sustainability Index
(BSI), an objectively derived quantitative score based on available data or standardized
observations by citizen scientists as well as CSU faculty and undergraduates. The workshop
will focus on facilitating discourse among CSU campuses and other stakeholders on public
policy issues related to coastal ecosystem function goods and services (EFGS). The BSI will be
informed by monitoring standardized assessments, satellite imagery, and photographs. The
assessments will be conducted through the development of a citizen-science, mobile-based
decision-support application, which may serve as a critical data source to inform California’s
coastal resilience planning. An online application documenting coastal BSI results in consistent
mapped formats will readily disseminate results and track improvements over time.

With assistance from this mini-grant, | hope to assimilate the information gleaned from our
workshop to write a technical report developing the underlying algorithms as well as a peer
reviewed journal article fleshing out the science behind the BSI. In addition, | would like to
present this research at the

| see this report, peer-reviewed paper, and conference presentation as seeds needed
to facilitate the writing of a larger grant to fund this state-wide, and perhaps nationwide,
undergraduate student-based research endeavor.
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Over 80% of California’s coast is actively eroding and climate change/sea
level rise will exacerbate the erosion of coastal areas, in particular California’s beaches (Melius
etal., 2015). Currently, many federal, state and local government agencies, as well as NGOs
and academic institutions, are engaged in a debate over how best to adapt California’s coast to
the increasing threat of sea level rise. Much of this debate involves “green versus grey” options
(i.e., allowing the coast to retreat or nourishing beaches versus coastal armoring such as
revetments and seawalls). What is missing in these analyses is an evaluation of the critical
value of California’s beaches.

California’s beaches generate over $5 billion in direct revenue to California annually (King and
Symes, 2004). In addition, wide beaches and dune complexes are natural buffers to storm
surge protecting back beach and low-lying development and infrastructure. Beaches play an
important role in terrestrial and marine nutrient cycling and are natural biological filters,
detoxifying coastal waters. Beaches provide habitat for many of California’s imperiled and
endemic plant and animal species including the Western Snowy Plover and the California Least
Tern, and are important for the breeding, migrating, and wintering of many other animals.
Recreational and commercial fishing also depend on beaches either directly as habitat or
indirectly as an essential component of the food web. And as most visiting the shore know,
beaches encourage outdoor recreation and are shown to benefit human mental health and
well-being.

Services provided by the beach are of value to humans; assigning an economic value to natural
ecosystem functions allows beaches to be evaluated as ecosystem services (Kaufman and
Pilkey, 1983, Pilkey and Cooper, 2014, Barbier, 2011). Given the interdisciplinary nature of
beach ecosystem services, it is surprising that, to date, there is not a standardized protocol for
beach assessment, evaluation, and quantification of value. If beach ecosystems are not giving
an evaluation, their value is essentially zero.

California’s beach ecosystems are diminishing or threatened by human-induced erosion
caused by coastal armoring and reductions to sediment supply, sea-level rise, changes in land
use and development, invasive species, and heavy recreational use (Defeo et al., 2009,
Schlacher et al., 2007, Dugan et al., 2004, Melius et al. 2015). It is imperative that scientists,
NGOs, and policy makers come together to develop a standard way to evaluate the
importance of specific beaches in their various roles, a challenging feat given the dynamic
nature of this ecosystem. Using a spatially-based approach to BSI development, we will
integrate expert knowledge of beach function to identify where opportunities exist to better
manage our coastlines for the range of ecosystem services we know they provide.

Using a grant from COAST, Dr. Philip King from SFU and | will facilitate a 2-day focused
workshop to unify coastal researchers (primarily from CSUs) with expertise in each of these
ecosystem service areas with applied scientists and coastal NGOs to lay out a framework for
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the development of a Beach Sustainability Index (BSI) that will be used to evaluate, quantify
and track the condition of the CA coastline in relation to the potential ecosystem services we
expect them to provide. Our hope is that the BSI will operationalize and standardize the
assessment, taxonomy, and value of beach ecosystems in California, and possibly elsewhere.
Coastal NGOs will assist with the development of an approach and supporting data
management and reporting system that would inform beach management decisions into the
future and provide a means to communicate the value of decisions implemented over time.

During the workshop, we will discuss and evaluate beach ecosystem services from each
attendee’s specific disciplinary point of view with attention to: identifying gaps in the
knowledgebase; acknowledging differences in opinion and available data; evaluating data
sources to utilize in assessments; and determining which data can be collected by citizen
scientists and where training is needed for data acquisition.

| am seeking additional funding through this mini grant to develop the concept and ultimately
a paper to establish the concept of a Beach Sustainability Index (BSI) and taxonomy of beach
ecosystems based on their geographic context (we call these site types with differing data
collection and scoring based on each type) to standardize rapid assessments of beaches to
generate a 0-5 BSl value. The o-5 scale may end up looking more like a license plate number
including a taxonomy type, and rating for ecology, geomorphology, recreational, and cultural
values. This value will directly relate to the current observable/measurable condition of the
subject beach length and to beach function and its relative value in providing the critical
ecosystem services. This paper will also discuss methods to evaluate the economic value of
ecosystem services; ecosystem services identify the natural benefits to humans from healthy
ecosystems and discuss how to assign an economic value to those services. The BSl also plays
a key role here, since it provides a potential index of ecological value, which can be used in
mitigation. | plan to submit the paper to a journal such as Ocean and Coastal Management,
Journal of Coastal Research, or Marine Policy.

In addition to the peer-reviewed journal article, | am seeking funding to attend and present this
research at the American Shore and Beach Preservation Association’s October, 2017 meeting
in Fort Lauderdale, Florida or similar conference to bring national attention to the Beach
Sustainability Project. Ideally, the workshop, peer-reviewed journal article, and conference
presentation will help secure larger funding for CSU faculty and undergraduate, NGO, and
agency collaborations to develop a successful Beach Sustainability Project which will
incorporate the BSI in an online decision support application that will include a citizen-science,
mobile-based application to focus data collection and assessments of beach environments in
useful formats to inform California’s coastal resilience planning into the future. Further funding
will allow this timely project to be replicated nationwide to give us up-to-date information on
the health of our beaches. By placing an economic value on these ecosystems, we can help
preserve and protect these important environments from the threat of sea level rise and the
pinch of coastal development.
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1. Facilitate discourse among CSU campuses and other stakeholders on public policy
issues related to beach ecosystem function and goods (EFGs);

2. Document the direct and indirect cause and effect linkages between BSl results and the
EFGS;

3. Assist in the development of a mobile app which can be used by citizen scientists on
beach visits;

4. Discuss how a BSI can help with efforts to mitigate the damages from coastal erosion;

5. Write a technical report describing the algorithm for development of the Beach
Sustainability Index

6. Submit a peer-reviewed journal article describing the science behind the beach
sustainability index with collaboration from workshop attendees

7. Develop logo and marketing material for the Beach Sustainability Project to network at
the ASBPA conference

8. Presentresearch at the ASBPA 2017 conference

9. Apply for larger grants and/or private funding for the development of an online
application documenting and tracking coastal BSI results in consistent mapped formats
to disseminate results and track improvements over time.

Post-workshop, multiple meetings with collaborators will be necessary to develop the
components of the Beach Sustainability Index and write manuscripts. Input from NGOs and
state and federal agencies will be considered to ensure we have a product that can be readily
used to inform policy decisions. With the support and collaboration from multiple CSU
campuses and SCRIPPS Institute of Oceanography, we are likely to develop a robust and
readily usable database.

This project will serve as an excellent networking tool to increase collaborations across CSU
campuses, NGOs, and state and federal agencies. It will also kick start my research agenda and
result in, hopefully, multiple publications and a long-term, student-based, collaborative
research endeavor that will be utilized to inform policy as we deal with sea level rise and the
pinch of coastal development. Our beaches are threated, and it's about time that researchers
and agencies pooled their incredible knowledge base to create a useful decision-support tool. |
would like to be the facilitator of that collaborative effort.

e Prepare for Beach Sustainability Workshop: January 2016

e Assimilate information gleaned from workshop to develop a technical report detailing the
development of a beach sustainability index and a peer-reviewed journal article
discussing the economic value associated with the BSI. February-June, 2017

e Seek funding to further operationalize the Beach Sustainability Project and Beach
Sustainability Index with the development of a citizen-science, mobile-based, decision-
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support application which may serve as a key component to California’s coastal
resilience planning. March 2017-December 2017

e Prepare an abstract to submit to the American Shore and Beach Preservation
Association’s (ASBPA) annual meeting. June 2017

e Present research and network at the ASBPA conference October 2017

e [fadditional funding is obtained, database and citizen science-based mobile application
will then be developed by building on the BSI technical report developed with input from
workshop attendees. California will serve as the pilot Beach Sustainability Project with
the goal of expanding to the project across additional regions. It is the goal of this project
to create a long term monitoring database of beach EFG’s accessible to policy makers
and researchers throughout California. 2018

Workshop attendees will receive updates throughout this project and provide reviews of
written material. After the workshop, we plan to develop a webinar for invited participants that
could not make the workshop due to schedule conflicts as well as other CSU faculty that are
interested in collaborating on this project. Ultimately, the database will be openly available
and serve as a decision support tool to assess the economic value of the beach with respect to
its ecological, geomorphological, recreational, and cultural value.

The purpose of this project is to bring together leading scientists in the CSU system as well as
Scripps Institute of Oceanography in the fields of economics, geomorphology, ecology,
psychology, cultural anthropology, and environmental policy related to the sandy beach
environment (all currently scheduled to attend the Beach Sustainability Project Workshop in
January 2017) to brainstorm how to place an economic value on the ecosystem function and
goods (EFG’s) of the beach each system. Throughout this project, workshop attendees will
serve as collaborators in the development of the Beach Sustainability Project and subsequently
the Beach Sustainability Index. The idea is to bring together the impressive, applied research
of CSU faculty to create a database to gather relevant information and ultimately use this
information to create a real-time decision support tool. Relevant information will be gathered
by researchers, students, and citizen scientists and will feed into the database and display on a
spatial user-friendly map of Coastal California. This project will prove successful with
acceptance of the peer-reviewed journal article and the agreed collaboration on how to assess
beach EFGs. Sources of funding for the implementation of the database, decision-support tool,
and mobile data-collection app would then follow.
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Budget Justification

» Reassign Time: | am requesting reassign time for 3 WTUs in the fall of 2017 to allow time to
write a technical report, journal article, and research and apply for grants to fund the state-
wide Beach Sustainability Project. In addition, the time will be spent on developing the
functionality of the online mapping database. $1800 per unit * 3 units = $5,400

e Travel: The American Shore and Beach Preservation Association’s (ASBPA) National
Coastal Conference October 24, 2017- October 27, 2017 in Fort Lauderdale, Florida would
be the ideal venue to present this research. The theme of the 2017 conference, “"Beaches,
Bays, and Beyond,” continues to broaden ASBPA's focus across the entire coastal and
estuarine system. This national coastal conference would allow networking with other
colleges and universities, NGO's, agencies, and coastal stakeholders to promote the
applicability and need for the development of our citizen-science-based Beach
Sustainability Project and the development of the Beach Sustainability Index for
beaches around the country. Airfare, Lodging, Mileage, Travel to Convention Center,
Food, Incidentals associated with attending the ASBPA conference at the Broward County
Convention Center in Fort Lauderdale, Florida. Estimated at $1,900 after an internet
search for flights and accommodations.

o Conference registration, workshop, and field trip are $675

® Funds totaling $1,000 are requested to print posters, pay for the necessary color printing in
academic journals, and develop a logo and marketing material to promote the Beach
Sustainability Project while at the conference as well as cover unanticipated supplies and
expenses associated with this project. As this will be a long-term, large-scale, citizen-
science based monitoring project with associated faculty from around California and
possibly nationwide, a strong web-presence and branding are necessary.
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BUDGET

[tem Price
Personnel

Reassign Time for Kiki Patsch: Fall 2017 (3 WTUs)- ($1800 * 3) 5,400
Travel

ASBPA: 2017 National Conference Oct 24th - Oct 27" 2017:
Ft. Lauderdale, FL

Conference Registration/Workshop $675
Travel Costs for conference: Airfare, Lodging, Food, Transportation, and Incidentals $1900
Other

Printing, Copying, Supplies, Logo design $1000
Total $8,975
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Research and Development Minigrants for 2017-2018: Review Form

Routing Step: Initial Committee Review

Application Title: Beach Sustainability Project: Establishing an
economic value for California's Sandy Beach
Ecosystem

Application ID: #000070
Review Deadline: Jan 27,2017 11:59:00 PM

*Project Goals and Outcomes:

The proposal sets clear goals and outcomes for the project, and it explains the steps that will
be taken to realize project goals.

Rating Scale 1 (1 weakest to 11 strongest):

*Research Plan and Methodology:

The proposal conveys a complete and well thought-out plan for the project that describes the
activities of all individuals involved in the project. If support is requested for student research
assistance, the proposal must also include a description of their role in the project and how the
faculty

Rating Scale 2 (1 weakest to 11 strongest):

*Professional Development Benefits for the Faculty:

The proposed makes clear how the project will advance each individual applicant’s or
research, scholarship, creative activity, or innovation in teaching. The proposal discusses
whether the applicant(s) intend to pursue external funding and identifies those external funding
opportunities.

Rating Scale 3 (1 weakest to 11 strongest):

*Project Benefits:
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To what extent does the proposed qualify for special consideration (e.g., applicant is
probationary, applicant has not had minigrant funding in the past, applicant has been
especially successful in the use of past minigrant funding, project scope is particularly
ambitious but realizable).

Rating Scale 4 (1 weakest to 11 strongest):

*Dissemination Plans:

The level and type of dissemination is appropriate for the project, its goals, and its outcomes.

Rating Scale 5 (1 weakest to 11 strongest):

*Project Timeline:

The project goals and objectives are attainable within the timeline of the proposal.

Rating Scale 6 (1 weakest to 11 strongest):

*Project Assessment:

The proposal describes how the product(s) of the project will be assessed and evaluated to
determine the degree of success achieved.

Rating Scale 7 (1 weakest to 11 strongest):

*Project Budget:

The proposed budget is reasonable in the context of the project description, and the project
costs are necessary to achieve project goals and outcomes.

Rating Scale 8 (1 weakest to 11 strongest):
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*Other considerations:

To what extent does the proposed qualify for special consideration (e.g., applicant is
probationary, applicant has not had minigrant funding in the past, applicant has been
especially successful in the use of past minigrant funding, project scope is particularly

ambitious but realizable).

Rating Scale 9 (1 weakest to 11 strongest):
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