Developing a HAB Early Warning System for California
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WC-COMT Stakeholder Workshop — Priority Themes

Broad participation of end-users and technical practitioners from the entire West Coast
+++ 38 Participants +++ Across Five Major End-User Sectors




Weekly measurements:
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HARMFUL ALGAL BLOOM MONITORING & ALERT PROGRAM

Grass-roots origin in 2008; now fully supported by SCCOOS + CeNCOOS

Limitations: Only provides a weekly snapshots of a highly dynamic system; SSS prohibitive to do daily
monitoring; toxins and nutrients not even close to real-time; users want forewarning!
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CA IFCB Network

e Close to having 9 IFCBs running in real-
time, most at stations with full hydrological
sampling suites

e OPC funding phasing out by 2024
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Regional Expansion

> National HAB Observing Network
Harmful Algal Blooms (HABS) Implementation & Pilot Projects

Affecting the United States | > Work with regional pilots to assimilate data
e smiiedaona - content, models, forecasts, and other

B\ showing that all coastal regions
cp of the United States and the

Great Laksare afced by products into the HAB DAC

many different HABs that
Data
Integration Modeling
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CALIFORNIA
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Brown Tide

GULF OF MEXICO
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Observations

produce a variety of toxins.
Synthesized
Products
for Decision-

®  Co-Chairs: Quay Dortch, Clarissa Anderson

making
Societal
e  NHABON quarterly Webinar Series /
® - e  Applications/ nominations for the Steering
ALASKA ‘ Committee of the National HAB Obse rving ® ' FIGURE 2. HAB observations support early warnings and forecasts that
PILOT PROJECT ‘ Network Community of Practice just went in are key to keeping communities safe.

National HAB Observing Network - Community of Practice

NOAA I00S and NCCOS funding us to establish a CA IFCB Network
pilot project for national capacity development




CA IFCB Network—Progress

Kudela, Anderson, Ruhl, 2021, Oceanography

Hog Island % <75 university
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CA IFCB Network

> QOcean Protection Council Proposition 1 Infrastructure Project
> Transitioned to NHABON funds from 100S and NCCOS




CA IFCB Data Management — instrument to dashboard
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PCMHAB 2020: CA IFCB Network Data Management

Axiom Data Science (i.e. Shane St. Savage) working with SCCOOS and each team to push data
to the real-time Dashboard and to Axiom servers




HAB Data Assembly Center (DAC) Development

WHOI, Pl Brosnahan, MERHAB
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PCMHAB 2020: Harmful Algal Bloom Community Technology Accelerator

NOAA NCCOS funding us to establish a national
HAB Data Assembly Center that uses the CA & GoM IFCB Networks as a prototype
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Random Forest Model built with ~112,000 images
« 24 group/genus/species classes
* > 90% of total biomass
* Includes major HAB groups
» ~ 80% accurate

Total of 1,003,334 manual annotations:
= 97 genus/species classes
- Several “super groups”
- Ash, cysts, detritus, etc.

-

Fischer et al. L&O 65: 2125-2141, 2020



Del Mar IFCB (“Nelly”) del Mar buoy

2018 2019 2020 2021 2022
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WHOI

Located approximately 3 miles offshore, at a 100m isobath
Samples collected to date: 2312

Total days in the water: 272

Number of samples per day: 8

ROIs per sample: 1524.8 + 847.7 (mean % sd)

mL per sample: 4.12 £ 0.87

Longest continuous deployment: 10/28/2021 to 4/8/2022

4m IFCB
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PCMHAB 2020: Harmful Algal Bloom Community Technology Accelerator

NOAA NCCOS funding us to establish a national
HAB Data Assembly Center that uses the CA & GoM IFCB Networks as a prototype




Del Mar image classification

11,958 Del Mar image database
4,685 Total of 60,436 annotations:

Del Mar 1000 - 1342 1272 > 103 genus/species classes: 27,968
' » 13 ‘unidentifiable’ classes: 28,523
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PCMHAB 2020: Harmful Algal Bloom Community Technology Accelerator

NOAA NCCOS funding us to establish a national
HAB Data Assembly Center that uses the CA & GoM IFCB Networks as a prototype




Del Mar image classification

Del Mar
'Mage Convolutional Neural Network
database > Inception v3; Pre-trained with
ImageNet and fine-tuned
Del Mar > 127 categories, average F1 score = 0.91
classifier » Training image database: Del Mar
supplemented with Northeast U.S. Shelf
N ES (NES) dataset if < 1500 image examples per class

image
database

PCMHAB 2020: Harmful Algal Bloom Community Technology Accelerator

NOAA NCCOS funding us to establish a national
HAB Data Assembly Center that uses the CA & GoM IFCB Networks as a prototype
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Del Mar community structure
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PCMHAB 2020: Harmful Algal Bloom Community Technology Accelerator

NOAA NCCOS funding us to establish a national
HAB Data Assembly Center that uses the CA & GoM IFCB Networks as a prototype




Del Mar community structure
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PCMHAB 2020: Harmful Algal Bloom Community Technology Accelerator

NOAA NCCOS funding us to establish a national
HAB Data Assembly Center that uses the CA & GoM IFCB Networks as a prototype




IFCB Network annotation effort

» Standardized annotation and classification
workflow across all sites

» Image database available for sites without
taxonomic expertise

» Centralized automated classification of plankton
images for the network

IFCB Annotate

Created at Woods Hole Oceanographic Institution

PCMHAB 2020: Harmful Algal Bloom Community Technology Accelerator

NOAA NCCOS funding us to establish a national
HAB Data Assembly Center that uses the CA & GoM IFCB Networks as a prototype




IFCB CLASSIFICATION

REGISTER LOGIN

Dive Into Phytoplankton

Identify phytoplankton types photographed by a
robot! Help us monitor the ever-changing marine
environment.
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e Web-based (Python, Docker, PostGres)
e Designed to support community annotation
e Backward compatible with MATLAB (WHOI) toolboxes



— IFCB Network Image Annotation

IFCB CLASSIFICATION

Dive Into Phytoplankton

Identify phytoplankton types photographed by a
robot! Help us monitor the ever-changing marine
environment

LEARN MORE CLASSIFY

GYMNODINIUM

SELECT ALL
Gymnodinium species

UNDO are small, elliptical cells,
often with a compressed
equator. Not to be
Coccolithophore confused with
Cochlodinium Cochlodinium species,
Corethron which are larger and
Cryptophyte have a less visibly
Cyano Filament compressed equator.
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LAST EDIT -

Manual Classifications

SCW 2022 08-16 T19:58:427 Target HIDE NOTES @ e e @ G
Time Series Year Day File Jump to Target

Opening D20220816T195842_IFCB104.mat

You have chosen to open:
D20220816T195842_IFCB104.mat

which is: mat File (24.8 KB)
from: http://odontella.oceandatacenter.ucsc.edu:8000

() Open with | Browse...

FEB

Illllllllllllllll--llll lllllllll---llllllllIlllllll|| S
JAN

(e)Save File

[_] Do this automatically for files like this from now on.

OK

@ Cancel } {




Analysis

SEARCH

Find any image or collection of images with
the help of classification filtering, file look-
up, and more.

ANALYZE LAB DATA

Review lab classification files and download
the datasets.

DOWNLOAD BY CLASS

Download a ZIP file containing all, or a
desired subset of, images classified as a
particular species.

ANALYZE COMMUNITY DATA

Check over community scientist
classifications, review completion statuses,
and download their datasets.



Notebook

Q

AUTHOR + EIEE=St TIMESERIES + IFCB +

SCW, D20220316T000858

jamiewalton 2022-05-02
Test note
Reply

IFCB104, D20220316T000858

AMcG 2022-03-17
Check on pseudos
Reply

Target
00072

Target 00072
IFCB104, D20210807T000613

jamiewalton 2021-08-10

Does anyone know how this one should be
classified? It looks closest to being a noctiluca
to me, but | can't tell if that's correct.

Reply

AMcG 2021-10-21

| think this is called Spatulodinium
pseudonoctiluca, and | put it in Noctiluca
(didn't realize it was a different thing until

recently!)
Reply
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