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Context for EcoCast





seascapes marine life human uses

are all dynamic

Static
stru

ctures are being 

used to manage dynamic

oceans



Dynamic ocean management
uses real-time and near real-time data to 
support management responses that can 
change in space and time, at scales relevant 
for animal movement and human use.

diverse data to support responsive 
management that can change in 

space/time
(Hobday et al. 2014, Lewison et al. 2015, Maxwell et al. 2015)

is a dynamic ocean mgmt
application that uses RS and in-situ biological 

data to support fisheries sustainability
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Large seasonal closure put 
into place in 2001 to protect 
critically endangered 
leatherbacks
….loggerhead closure during 
El Niño events

Benson et al 2011

Context for EcoCast



2015 = 18 active permits

Context for EcoCast

SIGNIFICANT economic cost 



Ecological
sustainability

Economic
viability 



• DST to help managers and fishermen 
track distribution of target and non-target 
species as they shift in response to 
changing oceanographic conditions

• Identifies areas where target catch 
probability is high and non-target catch 
probability is low



Data Types:
Satellite tracking data
Fishery observer data

Data Products

SST and Standard 
Deviation

Daily – JPL GHRSST

Chl 8-day – SeaWIFS, MODIS, VIIRS 
composite

EKE Daily – AVISO at 25km 

SSHa and SD Daily – AVISO/CMEMS at 25km

Y winds 8-day – QSCAT and ASCAT at 
25km

Bathymetry and SD ETOPO1 at 1’



Citizen science



Methodological approach
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Distribution / behavioral data
e.g. sightings data, tag data, foraging 
events

Probability of occurrence 
predicted from environmental 
covariates

e.g. Generalized Additive 
Mixed Models (GAMMS),
Boosted Regression Trees

Oceanographic data



Blue Shark

Leatherback TurtleSwordfish Observer

(Observer)

California Sea Lion

Species Distribution Models
(Tracking)

(Scales et al, 2018, Briscoe et al 2018, Maxwell et al. , in review)



Integrated predictive surface

(Hazen et al., in press) 



Sensitivity analyses: data gaps



Sensitivity analyses: time lags

(Heather Welch)



Delivery to end-users





Daily product







Hazen et al. 





Distribution and Implementation

• NOAA
• Outreach/training/testing  - fishers

• Industry

• Council



• EcoROMS – higher spatial res, 
integrating subsurface habitat metrics

• EcoFronts- Lagrangian Coherent Structures
(LCS) associated with  sub-mesoscale features

• EcoCast applications in other US
fisheries
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