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INTRODUCTION METHODS Assessment

The Harmful Algal Bloom Operational Forecast System (HAB-OFS) employs a Study Region
combination of automated processing and manual analyses of data to create decision « Coastal southwest Florida from Pinellas to Monroe counties,

support tools and products to mitigate HAB impacts. Satellite ocean color imagery is a key including Florida Bay and Florida Keys region. ensemble MODIS Aqua imagery

component of this analysis, used for early detection and monitoring of Karenia brevis bloom > Focus on bloom initiation area offshore from approximately » Clear, cloud-free images from April 2010 -
location, movement and intensification in the Gulf of Mexico. Moderate Resolution Tampa to Cape Romano. Decer,nber 2013 (~100 images)

Imaging Spectroradiometer (MODIS) Aqua imagery, provided by NOAA’s CoastWatch > Bays and inland waterways excluded due to satellite

Program, is processed using an algorithm that highlights areas of anomalously high imacerv resolution. . . .
chlorophyll.! Although the chlorophyll anomaly product is effective, it is not K. brevis- N E,\ ’ I a2 o2 €% ] ™ product validated using K. brevis water
Paaf=—eme T Af ¢ o ok samples (>50,000 cells/L) collected up to 3

specific and may highlight blooms of other algal species. To refine K. brevis detection, an : ¢ WoxY | o .
ensemble approach? was evaluated that combined the currently used chlorophyll anomaly %ww I \ i e de_lySgﬁlf}?re;i?i&féeé:;sz;gfegretﬁZf 55

with algorithms that target specific properties of K. brevis blooms - the relative particulate , R vols considered

backscatter and the spectral shape characteristics in the blue-green portion of the spectrum, \\“A He ok P

centered on 490 nm. A comparative analysis of the current chlorophyll anomaly product | ELORIDA” » Ensemble Products (see Figure 2)

and the ensemble products was performed on a sample set of images from the southwest bl ;o > Spectral shape at 490nm: accounts for
Florida coast between April 2010 and December 2013. Results from the evaluation s iy . changes in the Rrs spectral shape at 490nm
indicated that the ensemble imagery products performed better than the chlorophyll — AR combined with the chlorophyll anomaly
anomaly alone 77.5% of the time, decreasing false positives, targeting the spatial extent of /T N algorithm 34

K. brevis blooms more specifically than the chlorophyll anomaly alone, and reducing the : . G Backscatter ratio by,: accounts for
over-prediction of bloom presence. Based on these results, the ensemble product was - differences in particulate backscatter (by,)
transitioned to operations and incorporated into the HAB-OFS bulletins beginning in . spectra between K. brevis blooms and

September 2015. S _ non-K. brevis blooms combined with the
e chlorophyll anomaly algorithm>®
o7, g Florida’ 51/ » Full ensemble: includes the above
OBJECTIVE B ol e
RGO o W ensemble products and the chlorophyll
Evaluate the etfectiveness of ensemble satellite imagery products at detecting K. brevis anomaly algorithm
blooms compared to chlorophyll anomaly satellite imagery products.

* Imagery Assessment
» Compared chlorophyll anomaly and

» Manual imagery analysis of each ensemble

Figure 1. Study region map, highlighting the bloom initiation
area offshore SW Florida from Pinellas to Collier counties.
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Figure 3. (a) The full and backscatter ensemble products enhanced 30%
analysis alongshore SW FL from approximately Tampa to Cape Romano.

. (b) Ensembles did not completely eliminate false positives in the FL Bay 20%
@ Figh (>1,000,000) -5 1 and FL Keys region, but HAB flags were smaller.
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Chlorophyll Anomaly +  Could be K. N Figure 5. Percentage of images for which either the chlorophyll anomaly alone or the
Spectral Shape 490nm brevis ol %™, & s - Figure 4. Ensemble image from ensemble product was evaluated to be more effective at identifying the presence or

et e 2/6/13. While the spectral absence of K. brevis blooms. While the spectral shape 490nm ensemble product
performed the best over the chlorophyll anomaly alone, the backscatter and full
ensemble products were more effective in reducing false positives, discerning between
blooms of K. brevis and blooms of other species, especially in coastal areas outside of
other ensemble products. The the FL Bay and FL Keys region. Despite enhanced specificity gained through ensemble
e kgoner mne Gl enserible products, both the backscatter and full ensemble missed blooms that were flagged by

Figure 2. Analysis of chlorophyll anomaly and ensemble imagery products , flags better refined K. brevis the chlorophyll anomaly 20.6% of the time, highlighting the continued importance of
along with in-sifu K. brevis water samples. T YAl 1loom boundary detection. examining the chlorophyll anomaly in addition to the ensemble.
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1. Increased specificity in determining the spatial extent of K. brevis bloom
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ations of it ;
offshore southwest Florda, from Pinellas to Collier countses indi
not present (FWRI, SCHD, CCENRD), 9/21.9/30). No of respiratol
fi ived longshy

While there are several benefits to including the ensemble imagery products e e 8 Acknowledgements

LS e e e W m":;“‘“ﬂ“.:‘“'"“ph,w,mix - B o S Special thanks to NOAA CO-OPS, National Centers for Coastal Ocean Science, and

R e h:m e tics of K. brevis are visible off- and alongshore from southern M

for operational use, analysis also hlghhghted the continued examination of the B OO O O -2 o L Gy o L e K National Environmental Satellite Data Information Service CoastWatch Program,
chlorophyll anomaly alone in addition to the ensemble products.

W
K. brevis concentrations i southwest Florida, West and northwest winds httgr/Mudesandcurrents nosa. govhebvhabés_by
£ = JEs

T WK T b Ty vl o ootk bl NASA. Imagery assessment also relies heavily upon the incredible efforts made to

e Sl coordinate and collect field data. Many thanks to the following agencies: Florida FWC
. . . . ) Fish and Wildlife Research Institute, Mote Marine Laboratory, Sarasota County
Flgure 6. HAB-OES southwest Florida bulletin with ensemble 11mMagery. Department of Health, and Collier County Engineering and Natural Resources

Division.




