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Eco-forecasting:The Future of Coast Ocean Monitoring



The Near Future – Ecoystem Dynamics Visualization



Creating the Foundation

California Seafloor Mapping – what made it happen?







Marine Life Protection Act

1999 – California expanded 
Ecosystem-Based Resource Management

Requires California to create networks of
Marine Protected Areas (MPAs)

http://www.dfg.ca.gov/�


Governor’s Ocean 
Action Strategy

__________

Implementation of

2004

Marine Life Protection Act





To be successful
All of these policies and programs for 

protecting coastal ocean ecosystems & 
economies require:

Detailed and comprehensive knowledge 
of our marine habitats.



But:

What do most people imagine when they 
think of marine habitats?



The 

“Big Blue 
Area”

on the map



When in fact:

Marine seafloor habitats are as complex as terrestrial habitats.



California State Waters (MHW – 3 NM)

State Waters – Mapped 33%

State Waters – Not Mapped 66%



for > 66% of California state waters



2007

California Ocean Protection Council

Approves
$15 m to launch

California Seafloor Mapping Project

Goal: Map all remaining state waters.
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Fugro Pelagos Incorporated

US Geological Survey

Center for Habitat Studies, Moss Landing Marine Labs

California Geological Survey 

CSMP– Collaborative Partnership

Agencies, Universities & Private Sector
____________

http://www.consrv.ca.gov/cgs/images/logos/logo_2006_2.jpg�


Acoustic Remote Sensing & Habitat Mapping
(a brief primer)

MPEG courtesy of CGS
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Preliminary Facies Classification
Northern Horseshoe Kelp Region

Explanation
(major, minor components)

Rock/Rock

Rock/Rock or Rock/Cobbl
Camera Transect

Video Groundtruthing
(limited & strategic)



Video Mosaic
With

Geo-referenced Still Photographs

6 Mpixel

(15 cm)

~ 2 meters

72 dpi

(15 cm)



But:

Is surface mapping the seafloor enough?





Sub-bottom Profiling
(limited & strategic)



What’s 
going to 

happen with 
all those 

data?

GIS Layers 
& 

Folio Map
Series

Products



CSMP
Folio Map Series

Tiers 1 & 2



CSMP
Folio Map Series

Tier 3

Interpreted Onshore/Offshore
Geologic Map

Interpreted Seafloor Habitat Map



Has this been a good investment?



Mavericks Surf Sight – Half Moon Bay, Ca



California
Newspapers



Cover of
Sea Technology



Magazine

http://shop.nationalgeographic.com/index.jsp�


Television

http://images.google.com/imgres?imgurl=http://www.pbs.org/wgbh/pages/frontline/press/2301_outreach/PBS_logo.jpg&imgrefurl=http://www.pbs.org/wgbh/pages/frontline/press/2301_outreach.html&h=3000&w=5356&sz=222&tbnid=soQqBrQfBc0qUM:&tbnh=84&tbnw=150&prev=/images%3Fq%3Dpbs%2Blogo%26um%3D1&start=1&sa=X&oi=images&ct=image&cd=1�


Marine Life Protection Act

Requires California to designate a network of
Marine Protected Areas (MPAs)

http://www.dfg.ca.gov/�


“The new seafloor maps are unbelievable! They have made the MPA selection 
process in this next leg of the MLPA so much easier than the first, because now 
we can see every reef along that coast. The maps are invaluable to scientists 
and stakeholders in the location and design of the MPA’s. ”

Mark Carr

MLPA Science Advisory Team 

Research Faculty – UC Santa Cruz

MPA Design

NCCMP



“Please know that the seafloor mapping of the MPA’s has been A 
HUGE HELP to us both in designing the surveys and in planning and 
executing the dives. The location and depths of the rock features in 
your maps have been dead-on!  I only wish we had this resolution of 
data for all the MPAs!  Thank you and your entire team very much.”

Mary Yoklavich

MLPA Science Advisory Team

Research Fishery Biologist

NOAA Fisheries

MPA Monitoring ($20m)



DFG & MLPA GIS Lab Staff
CSUMB/SFML Geospatial Technology Graduates

Gina Wade MiRa Park

Matt JohnsonPaulo Serpa

http://www.dfg.ca.gov/�


What are we seeing in the state waters data?
&

How are they being used?



Tsunamigenic Landslides in Submarine Canyons



-

200 0 200100

Meters

Discovering Historic Ship Wrecks



Geohazards, Faulting & Plate Tectonics



Quantification of 
Sandmining 

Activities



Quantification of 
Sandmining 

Impacts



Migrating Dune Fields & Sand Transport

Modeling currents, sediment transport & coastal erosion



Maintaining SF Golden Gate & Ocean Beach



Changes at SF Bay Mouth Since 1956





Great, but what about the beach?

LIDAR on a boat?!



Shoreline Mapping
With

Boat-mounted
LIDAR





- =

1998 2008



Base Map for Environmental Change Detection



Fall Spring

Repeat Mapping = Habitat Change Detection



Species-Specific Habitat Maps 
for

Fish Stock Assessments 
& 

MPA Suitability Modeling



Video Mapping 
Rock Fish distribution 

with 
ROV

GIS Habitat Classification

DEM 
Depth Distribution

GIS Habitat Classification

DEM 
Slope Analysis

GIS Habitat Classification

DEM 
Rugosity Analysis

GIS Habitat Classification

DEM 
Topographic Position Index

(TPI) Analysis



“Shallow” species model
Predicted Fish Distribution



Monitoring Reproductive Effort
&

Spawning Success



How to make market squid the ideal sustainable 
fishery.



Small egg mop cluster

Large egg mop aggregation

Sidescan sonar monitoring squid egg 
production



Monitoring habitat disturbance



Area (m2) % Area
Trough 175056 12.72%
Berm 223400 16.23%
Total Scour 398456 28.95%
Total Survey 1376328

Quantifying seafloor disturbance



So, how far along is the CSMP and when will the data be available?



State Waters – Mapped 33%

State Waters – Not Mapped 66%

California Seafloor Mapping Project 
launched Spring 2008

State Waters = 3 nm – 10m

9000 km2 to go

$20 m funding Approved

December 19, 2008
All California State Bond Projects Halted



December 19th

North Coast Progress



Central Coast 
Progress



$
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Southern California Progress



That’s why these students are smiling.



No New CSMP Data 
Acquisition

No new data products except 
So Cal MLPA minimum

Until State Bond Project Stop Work Order is Lifted

But for now:



http://seafloor.csumb.edu

To access available data products
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