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What is dynamic ocean management?

management that changes in space and time in
response to the shifting nature of the ocean and its
users based on the integration of real-time or near
real-time biological, oceanographic, social,
economic and other data.”

(Maxwell et al 2012, Hobday et al 2014, Lewison et al. 2015)
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(Lewison et al. 2015)



sources

Telemetry devices
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Data sources
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Existing and emerging applications

EXPERIMENTAL PRODUCT

avoid fishing between solid black 63.5”F and 65.5°F lines
to help reduce loggerhead sea turtle interactions
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Existing and emerging applications
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Existing and emerging applications

log(PP) (mg C/m 2/d) SSH (em)
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Existing and emerging applications

Whale Alert
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Existing and emerging applications

Pl: C. O'Keefe
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Project title: EcoCast

EcoCast

A predictive mapping tool that aims to
balance sustainable catch and bycatch
mitigation




Project team

——

Project team is collaboration
between multiple academic
Institutions, agencies and NGOs.

EcoCast

Sara Maxwell (Old Dominion), Elliott Hazen (NOAA)
Melissa Stevens, Matt Merrifield (TNC)

Steven Bograd, Scott Benson, Tomo Eguchi,
Heidi Dewar, Suzy Kohin, Tim Sippel
(NOAA Southwest Fisheries Science Center)

Larry Crowder, Dana Briscoe (Stanford Univ)
Helen Bailey (U of Maryland)
Dan Costa (UC Santa Cruz)



Analytical approach

Leveraging science & technology

Fishery Observer Data
catch Il

Tracking data Remotely-sensed Target

e oceanographic data
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EcoCast leverages

o Next-gen telemetry (Bailey et al. 2009, Block et al. 2011 )
* |nnovative spp. distribution modelling (Hobday et al. 2011))
 Robust spatial data integration (pikesley et al 2013)




Satellite




Satellite data/products

Variable! Product/Sensor Grid Res. Temp. Res Source
Model significance
Sea surface height Merged (Topex/Poseidon, ER5-15~2, Gegsat, 0.3333deg 1 day AVISOD
GFO, Envisat, Jason-1/~2)
Geostrophic currents Merged (Topex/Foseidon, ER5-1/~2, Gegsat, 0.25 deg 1 day AVIS0
GFO, Envisat, Jason-1/~2)
seawinds QUIKSCAT 0.25 deg 1,3 day MNASA
METOP ASCAT 0.25 deqg 1,3 day NOAAMNESDIS
Eddy Kinetic energy Merged (Topex/Foseidon, ERS- 1/~2, Gegsat, 03333 deg T day AVIS0
GFO, Envisat, Jason-1/-~2)
Ekman upwelling SeawindsQuikSCAT 12.5 km a day MASAMPL
Sea surface Global High Resolution AVHRR FPathfindery . 5 44-25km 1 day MNOAAMESDISMCDC
temperature (day and night)
Blended (AVHRR/POES, Imager/GOES, 0.1 deg 5 day NOAAMNESDIS
MODIS/Aqua, AMSRE-EfAgqua)
S5T gradient AVHRR FPathfinderv.5 (day and night) 4.4 km b day MNOAAMESDIS
Chlorophyll-a SeaWiFs/Orbview-2 8.8 km 1,3, 8 day MASAGSFC
concentration
MODIS/Agqua 4.4 km 1,3, 8 day MNASAIGSFC
VIIRSM 4 km 1,3, 8 day MNASAIGSFC
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Telemetry

Species Fisheries
distribution Interaction
models models

EcoCast
(integrated model product)



Phase | products

ProductSensor

Temporal
COVETAEE

Merged (Topex/Poseidon, ERS-
/-2, Geosat, GFO, Envisat,
Tazom-1/-2)

[12-5ep-24
prasent]

Merged (Topex/Poseidon, ERS-
1/-2, Geosat, GFO, Envisat,
Tazom-1/-2)

[14-Chct-22
present]

QuikSCAT

[22-Ful 99
19-Now-09]

MASA

METOP ASCAT

[4-Crce-09
present]

HNOAAMESDIS

Merged (Topex/Poseidon, ERS-
1/-2, Geosat, GFO), Envisar,
Tazom-1/-2)

[12-5ep-24
prasent]

AVISD

Ekman upwelling

Seawinds CrukSCAT

[1-Auz-98
10-Apr-08]

MNASATREL

Sea surface
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Global High Fesolution AVHEE.
Pathfinder v . 5 (day and night)

[01-Sep-81
1-Apr-14]

NOAAMESDISNC
DiC

Blendsd (AVHREE/POES,
Imazer'GOES,
MODIS/ Aqua, AMSE-E/Aqua)

[4-Tal-02
prasent]

HOAAMESDIS

SST gradient ’*‘

AVHER Pathfinder v 5 (day and
might)

[15-5ep-24
13-Apr-08]

NDAAMNESDIS

Chlerophyll-a
conceniration

oy

SeaWiF 5 Orbwiew-2

[B-Anz-58
10-Apr-08]

HASA/GSFC

MODIS/ Aqua

[1-Fal-02
present]

HASAIGSFC

VIIE.SN

[2-Tan-12
Prezemnt]

MASAGEFC

Preliminary
predictive habitat
models have been
constructed for
each focal species

generalized additive
mixed models
(GAMMS)

generalized additive
models (GAMS)

Model development
to continue in
Phase I




Phase | products
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Phase | progress demonstrates feasibllity, tractability

and utility
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Phase Il
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1 Data integration
Log Book / Observer Data
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EcoCast App

B

-

3 Stakeholder Engagement ¥ Fisheries Economics |4

__. Risk

ﬂi'laﬂﬂl]l'ﬁ'ﬂ[ Goncermn po /{ \
W\ y
| | | = Vi (11

Ensemble model
approach

California Current
Regional Ocean Modeling

System (ROMS)
e 11 temp & spatial resolution

* Improve ocean
characterization

Crowdsource data
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« EcoCast application aims to support the SWO
fishery, irrespective of the gear used

« Phase Il of the project has just begun

 Working to integrate satellite, telemetry, observer,
logbook, and fisher (opportunistic) data

 Will be providing EcoCast users with dynamic
ocean conditions maps (e.g. SST)




« Dynamic ocean management/predictive mapping
IS an emerging approach that can support fisheries
management (not specific to a particular gear type)

e These approaches can use multiple data sources
(high and low tech)

« Powerful complement to traditional fisheries
management
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