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Informing Ocean Energy Planning: Megadata for Detecting Nearshore Impacts

Understanding Baseline Conditions in the

Santa Barbara Channel Ecosystem

As part of their marine resource planning, the Bureau of Ocean
Energy Management (BOEM) is interested in understanding
the long-term trends of the Santa Barbara Channel. But much of
these data has been recorded differently across many institutions,
hampering the ability of scientists to model the ecosystem effects
of o1l spill scenarios or proposed wave energy development.

With collaborators at the National Park Service (NPS), Long
Term Ecological Research Network (LTER), BOEM, and the
Partnership for Interdisciplinary Studies of Coastal Oceans
(PISCO), USGS researchers are seeking to merge these disparate
data sets into megadata that can be used for complex, system-
scale analyses—providing new directions 1in environmental
impact assessments for this important marine ecosystem.
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Potential Applications: Wave Energy Effects

One data type not captured in diver data is waves. Wave energy
actively affects nearshore ecosystems; understanding the wave
climate for each site for each year would be very valuable.
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Fine-scale differences 1n structure and
depth from site to site means that we
cannot just take wave energy data from
existing data sets like CDIP (right). We £ |
need to ground-truth the amount of e -, o=
wave energy that organisms experience hi.
at each site. To assist this, BOEM has
funded the construction and deployment
of pressure sensors (right) designed by
UCSB oceanographer Libe Washburn,
which collect wave height data other-

wise not quantified (time series of wave

Working with Megadata Point Contact 200 points 600 points 80 points x 2-8 heights at two sites, below).
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What Are Megadata? data sets (map of study area and sites that we have worked transects We propose to use these new data to build statistical models for
Megadata are sets of data sets. We like megadata for a simple with to date, above). More than 1,000 site x data samples have  FishCounts 400 m? 100 m? 2-8 80 m? the effect of wave energy on nearshore ecosystems. Such models
reason: more is better. Having data on multiple variables from been 1ncorporated (table, right). We are also proposing to add E—— T ——— ——— :::::::year would enable BOEM to assess potential environmental effects
multiple places at multiple time periods gives us a better picture the extensive PISCO diver survey data to the megadata effort. frequency of wave-energy projects. For example, what changes would we

of baseline variation in dynamic systems like the Santa Barbara see 1f a project reduced mean wave height by 10 percent?
Channel. Megadata improve our ability to detect environ-

mental changes that might result from human activity.
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Because diver surveys are hard work and very expensive, there
1s incredible added value to combining data sets for analysis.
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Long-term trends can emerge from messy data when you look : £ | D i
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Channel 1s well-studied. Several institutions—USGS, NPS, methods, and number of replicates sampled. This approach 5| ’\’{y R “
LTER, PISCO—have been conducting annual diving surveys at could be used for other data sets, such as Pacific nesting sl »
more than 60 sites, some going back to the early 1980’s. Divers seabird data and coral reef transects—no doubt of high . e . Project Snapshot @
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take counts of living things like fish, invertebrates, and kelp using interest to BOEM planning. Year
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transects and quadrats.
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Analytical Power

Despite the challenges, megadata affords us the ability to do
models like mock BACI analyses of impacts (Rassweiler
et al. 1n prep.) on the scale of a platform or tanker spill. We
would gain the ability to detect impacts of various sizes and
intensities on kelp (colored figure, right).

PROJECT DESCRIPTION

As part of their marine resource planning, BOEM is interested in understanding the long-term trends of the Santa Barbara
Channel. But much of these data has been recorded differently across many institutions, hampering the ability of scientists
to model the ecosystem effects of oil spill scenarios or proposed wave energy development. Now, USGS researchers are
seeking to merge these disparate data sets into megadata that can be used for complex, system-scale analyses.

Unfortunately, each institution counts things and organizes data a
bit differently. But 1f we can transform and merge these data sets
together into megadata, we will have much more powerful means
of understanding nearshore systems and detecting impacts.
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The resulting megadata offers the ability to do models like mock BACI analyses of impacts on the scale of a platform or
tanker spill—gaining the ability to detect impacts of various sizes and intensities on kelp. And if coupled with fine-scale
sensor data of wave climates, statistical models could be built allowing BOEM to assess the potential environmental effects
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0.6 106 of wave-energy projects on nearshore ecosystems, under scenarios such as wave-height reduction.
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pacts to kelp will be difficult due to high interannual variation. 03

Adding sites and using covariates to help explain interannual
variation could solve this problem. Or, focusing on less 01

variable taxa could provide more power to detect change. " 40 e 80 10 120
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BUREAU OF OCEAN ENERGY MANAGEMENT

ZUSGS

science for a changing world

RECENT PUBLICATIONS

DJ Kushner, A Rassweiler, JP McLaughlin, KD Lafferty. 2013. A multi-decade time series
of kelp forest community structure at the California Channel Islands. Ecology 94:2655
doi: 10.1890/13-0562R.1

Fraction removed by impact

0.2

FOR MORE INFORMATION
Kevin D. Lafferty | klafferty@usgs.gov | www.werc.usgs.gov/lafferty

Facebook:
Twitter: @usgs

YouTube: www.youtube.com/usgs
Media Gallery: gallery.usgs.gov

U.S. Department of the Interior www.facebook.com/usgeologicalsurvey

U.S. Geological Survey

WERC Headquarters
3020 State University Drive, Modoc Hall, Suite 4004

Sacramento, California 95819
916-278-9495

Scan QR code with your smartphone
to download poster PDF and
to share on social media

Download journal articles, search projects,
subscribe to newsletters and blogposts at:
WWW.werc.usgs.gov

Ecosystems Mission Area
Western Ecological Research Center




