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Kareniared tide forecasts

mproved Forecasts of Respiratory
liness Hazard from Gulf of Mexice

“FLORIDA RED TIDE )
PRESENT

May cause eye, throat or skin irritation
May cause coughing or sneezing

Avoid the beach if you have asthma or a respiratory condition

Onshore winds and rough surf worsen its effects

Red Tide is caused by naturally occurring algae.
Can kill fish and other sea animals

Do not swim near dead fish or touch them

Wear shoes to prevent injuries from stepping on bones of dead fish

Keep pets away from water, sea foam and dead fish

Sa£§ola County
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Florida Red Tide may not be preser.¢
at all Sarasota County Beaches

; v Conditions at select beaches:
OurGquEnvironment.scgov.net
(Click on Water Quality / Red Tide)

More infl
Statewide Red Ti

de Status Update: myfwc.com/redtldcsmtus
Questuons/health concerns: (941)861-5000 (Weekdays only

To reporta fish kill: (800) 636-0511




Karenia brevis red tide, 2018  &beNewHork Eimes

UPDATE

Video of C e o, B (@i 2008 A Red Tide on Floridas

Ideo O asey Key, rlorida, berore (June

and During (August 2018) Red Tide Gulf COE}St Has Been a

(video courtesy of Cody Johnson, Huge Hit to Tourism

@ COd esth ed rOHES) Though an algae bloom on the coast is improving, locals and business

owners say it may be too little, too late.

https://coas
S-researg
red-tide/
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Why does this matter?

m.l Health » Horida's toxic algae problem and your health: 'Red tide' and 'green slime’

Story highlights (CNN) — When Marcy Cornell's toddler son "couldn't

breathe" on the first day of their recent Florida vacation,
Algae produce toxins that can cause a host of

symptoms in humans at high concentrations she took him straight to the emergency room.

These toxins may be inhaled or ingested in "Before they even asked me anything else ... they said,
ST L 22l 'Did you go to the beach today?' " she recalled.

Doctors said her son had upper airway inflammation
"prought on by the red tide," she said.

Florida's toxic algae problem and your health: 'Red tide' and
'green slime'

By Michael Nedelman, CNN
(© updated 2:00 PM ET, Sat August 18, 2018 0 O °
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Effect of Exposure to brevetoxins

Asthmatics 9% of population

One hour walk on the beach during a red tide; 5
days for pulmonary function to return to
baseline

54% increase in ER respiratory (asthma,
pneumonia, bronchitis)

19% increase in pneumonia

40% increase in Gl ER admissions

Sarasota County alone, ER costs increase up to
$4 million, depending on bloom severity

Lifeguards (occupational healthy group) - no
pulmonary function normal effect

Loss revenue to area businesses ($6 miIIion/md@~~ |
per county) a
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Cell concentration patchy from beach to beach

~10 km apart
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Parts of current NOAA @
L] a I
Bulletin 10
—_
e, - - - . m
@ Gulf of Mexico Harmful Algal Bloom Bulletin Region: Southwest Florida <E
Monday, August 20, 2018 o)
NOAA National Ocean Service D -1 g
NOAA Satellite and Information Service <
NOAA National Weather Service Sl IS, el %
Instructions for viewing this geospatial pdf are available at: https://go.usa.gov/xn9g2. —
e m— Conditions Report 5
Not present to high concentrations of Karenia brevis 0.1
(commonly known as red tide) are present along- and
offshore portions of southwest Florida, and not present in the
Florida Keys. K. brevis concentrations are patchy in nature
and levels of respiratory irritation will vary locally based upon
nearby bloom concentrations, ocean currents, and wind
speed and direction. 0.01

Karenia brevis Cells/L
Not Present: 0
Background: 1-1,000

Recently Reported Impacts (Listed by County):

Respiratory irritation: Manatee, Sarasota, Lee, and Collier
Dead fish: Manatee, Sarasota, Charlotte, Lee, and Collier

L X X JONC

Very Low a: 1001-4999
Definition of respiratory irritation levels. Very Low b: 5000-10,000
AFFECTED POPULATION LOW a 10001_49’999
RESPIRATORY : o | e et
RTAION | wowe | neemnony| “Weomoe | o | e () Low b: 50,000-100,000
)
s . 0 Medium: 100,001-1,000,000 |
= x B @ rion>1.000.000
Moderate x X x
Additional Resources Karenia brevis cell concentration sampling data from: 08/10/18 through 08/17/18.

Health Information:

|

Jwe || Florida Department of Health: _
[~ - http://www.floridahealth.gov/environmental-health/aquatic-
— toxins/red-tide.html

— - Other resources: https://go.usa.gov/xQNWp

. Recent, Local Observations and Data:
B _‘ W gy Mote Marine Laboratory Daily Beach Conditions:
— http://visitbeaches.org
In the map above, the highest level of potential respiratory irritation forecast is displayed as a layer for each day from 08- Florida Fish and Wildlife Conservation Commission:
20-18 to 08-23-18. See next page for a table of the respiratory irritation forecasts. http://myfwe.com/redtidestatus

Respiratory forecast is over entire N
county only twice a week e —

shown in red. Other areas with K. brevis

optical characteristics shown in yellow
(see p. 4 analysis for interpretation).

_ _ _ GCOOSs
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Strategy:. Use satellite data to inform sampling to
Improve resolution with volunteer monitoring

Satellite identifies
Bloom area

-/‘
-

Kareniared tide forecasts

goal of “every beach, every day”

Provide near real-
time exposure
levels

Local wind /

field models
¢

-
o 3

* { | f\\ h%

| g !

Measure cell and toxin
concentrations

Respiratory risk proportional to K. brevis
concentrations and windspeed when onshore

2019 NASA Public Health Summary




Karenia “red tide” satellite
bloom comparison July and Sep 2018
Image date: 2018-07-17 Image date: 2018-09-17
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Karenia “red tide” bloom comparison July and Sep 2018

Karenia brevis (cells/liter)

@ not present/background (0-1,000)
O very low (>1,000-10,000)
O low (>10,000-100,000)
@ medium (>100,000-1,000,000)
S @ high (>1,000,000)

Karenia brevis \ | Karenia brevis

07/19/2018 @ Lo U 59/20/2018
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Respiratory Forecasts
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B Watershed

where we LiveWorkPla

Pinellas County Karenia
brevis concentrations
10/13/2018

Karenia brevis (cells/liter)
@® not present/background (0-1,000)
very low (>1,000-10,000)
low (>10,000-100,000)
@ medium (>100,000-1,000.000)
@ high (>1,000,000)
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Clearwater Beach

Sample Taken: 201
Model Run: 201

Forecast

ARL 7-8 Experimental respiratory forecast https://habscope.gcoos.org/
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https://habscope.gcoos.org/
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Overview

Public use of forecasts

® Users Highest frequ of hits is 7-10 am.

4:00 AM

Users

740
___/-\_’_‘\-'\—-.

Number of Sessions per User

1.22

Kareniared tide forecasts

Boeam 12:00 PM 4:00 PM 8:00 PM
B New Visitor B Returning Visitor
New Users Sessions
489 902
M _/-\v\’\_,
Pageviews Pages / Session
1,365 1.51

hw—ﬂwﬁ
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HABscope
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Example video, worst case

PhytoTracker i
Wed Aug 22 14
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HABscope Upload Ap working e
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10,000 000

HABscope (cells L1y
: 2§ ¢
;g 8 ¢

Karenia red tide forecasts

HABscope Calibration

y=02918Tx + 63630
R =0.004

[

2,000,000 4,000,000 6,000,000 8.00:0.000 10,000,000
Particle counter cell concentration (cellsL!)

GSCO0S NASA ROSES DEMO

Bah ciwriarBgrcos . sry

OBJECTS: 4

£l

Validation
Hardison et al.,
PLoSone 2019
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Timestamp (UTC)

2018-09-08 18:53:35
2018-09-08 18:52:27
2018-09-08 16:38:26
2018-09-06 13:42:15
2018-09-06 13:15:06

2018-09-06 13:11:26

Karenia red tide forecasts

Site
Little Sarasota Bay
Little Sarasota Bay
Venice Beach
Longboat Key
NaM

Manasota Key

ker v9.5_retrain
13 13:43:21 2018

Video assessment

GPS

-82.5173 27 2442

-82.5173 27.2442

-52.4524 27.0830

-82.6546 27 4625

-82.5774 27.3330

-82.3648 26.9329

Video

= T = = = =
F_a "ﬂ F_a <2 o s

Status

Pending
Pending
Pending
Approved

Approved

Overestimated

Analyst

Chris Holland

Chris Holland

Chris Holland

PhytoTracker

Wed Aug 22 1

Cells?’ 18

HABscope ¢c/L  Manual ciL
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50000
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Admin
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HABscope sampling frequency ( Nov 2018)

30-day Cell Count Summary from 2018-10-31 to 2018-11-30
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HABscope sampling frequency in maintenance mode, Aug 2019

30-day Cell Count Summary from 2019-08-06 to 2019-09-04
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Oct 26 11 am nowcast, Oct 25 image, satellite may help fill in on clear days.
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Milestones

Started at ARL 3, Viability established
Currently ARL 7 Potential demonstrated

Satellite Modeling Development (RS)

Forecast Creation (RS)
Code developed, python based

Integrate weather (NDFD) & data

Forecast Distribution (RS/BK)
Skill Assessment (RS)
Smartphone Communication (BK)

Community group recruit/training (BK)

Training materials for sentinel groups and
forecasters. (BK)

End User workshops (BK)

Public outreach (BK)

Kareniared tide foicvaows

2019 completion year

Late 2019, ARL 8 functionality proven,
included in county and state programs

Satellite data being posted for state use

Continue model validation, design “gap filling” for
missing days

Bring in other data to expand forecast. Lee
County addition (Collier County likely)

Review of products,
Standardize skill assessment
Maintain app

Volunteer coordinator, Expand network

Update training material
Comment by a variety of users

Design media engagement

LYVLY INM\OM T UVlIL 1LiIcaidlll vuiiiiii aly




No risks at this time. ARL 7-8
completion.

GCOOS system up

NOAA NOS system

Florida (FWC) commitment to
HABscope

County support

Routine validation of HABscope

Sentinel-3a/b missions nominal

Next year: Florida Sea Grant
supporting liaison for outreach.
additional extension.

Kareniared tide forecasts

Risks to project
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Red indicates regions where K. brevis
blooms adversely impact coastal
communities most often.
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Performance Metrics

Metric Measures
Forecast resolution # of beaches during red tide
Forecast frequency # daily forecasts during red
tide
Skill Accuracy of risk prediction Accuracy of wind forecasts
Visibility Number of Web hits, Feeds, # of media outlets and
# and freq. media outlets frequency
Training Organizations trained in field Managers informed of
program products
Monitoring skill Accuracy of volunteer beach
reports
Operational Efficiency Total time per week required
for forecasts
End user satisfaction Quantitative assessment Initial and then ongoing annual

Qualitative assessment
Feedback/concern logbook

Karenia red tide forecasts 2019 NASA Public Health Summary



Questions
Richard.stumpf@noaa.gov
barb.kirkpatrick@gcoos.org

K. brevis cell

Brevetoxin structure

GCOOS
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