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This project introduces a method for predicting the spatial distribution of harmful algal bloom (HAB) and toxin load likelihoods in the coastal region of the California Current System (CCS) using a unique blend of numerical models, ecological forecast models of
target phytoplankton species (Pseudo-nitzschia and its neurotoxin, domoic acid), and satellite ocean color imagery. Our approach merges Earth system models and satellite observations with ecological forecasting and in situ observations of HABs from several field
programs and networked data sources.VVe will generate these forecast products routinely and in a pre-transitional demonstration of operational predictions of toxic blooms for central California using available satellite data (MODISA,VIIRS, MERIS). What we
consider to be the most innovative aspect of the project is the merger of satellite data with numerical forecasts of the physical data to statistically reconstruct biogeochemical fields up to three days to then
force our existing statistical models for forecasting HAB events. This the fastest and most robust method for immediately executing HAB forecasts. Ve are leveraging the distributed databases established by the Central and
Northern California Ocean Observing System (CeNCOOS) and Southern California Coastal Ocean Observing System (SCCOQYS) for data management, interface with end-users, and communication with their many regional partners on the value of this effort.
A forecasting analysis tool is currently in development to transform HAB monitoring and crowdsource data streams to usable information for an adaptive forecasting system that employs both models and citizen scientist observations for constraining prediction
certainty. Importantly, this forecasting system and analysis tool will be developed in partnership with NOAA, specifically the National Ocean Service (NOS) and the National Weather Service (NWVS), as a testbed for collaboration toward transitioning research
results to an operational center. Transfer to operations will be accomplished by leveraging NOAA expertise and experience transitioning regional ocean models, guided by HAB research, into NWS National Center for Environmental Prediction. The project is
aligned with NOAA's regional and national transition plans and coordinated efforts that issue operational beach hazard statements with integrated HAB forecasts to alert decision makers and inform managers. Such a capability will allow us to predict large-scale
ecosystem changes and the associated impact on HABs that scale well beyond existing, shore-based monitoring programs, making this approach the most cost-effective method for monitoring offshore disturbances that affect both
aquaculture facilities and marine mammal populations.
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Feasibility Demonstration #1:

Forecasting Blooms
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