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Introduction

Harmful algal blooms (HAB, red tides) begin the same way each summer on the West Florida Shelf (WFS). The
evolution of these episodes, while depending on biological interactions, Is also dependent on ocean circulation. The
continental shelves and adjacent oceans of the Florida peninsula play a key role in the frequent occurrence of
HABS in the eastern Gulf of Mexico (GOM) with downstream implications for the eastern United States seaboard
(Walsh et al., 2008). The Center for Prediction of Red Tides (CPR) at the University of South Florida, College of
Marine Science (USF-CMS), a joint venture between the USF-CMS and the Florida Wildlife Commission Fish and
Wildlife Research Institute (FWC FWRI), has coordinated a program for coastal ocean observing and modeling
efforts focused on the development of a regional coupled physical-biogeochemical model capable of predicting
HABs. Here we provide a description of the framework for prediction of the icthyotoxic dinoflagellate, Karenia
brevis. Description of the model is presented with application to the 2006 and 2007 red tides.

Hypothesis (Figure 1):

a. lron-laden Saharan dust fertilizes; (Fig.1a)
b. Stocks of N, fixing Trichodesmium which;(Fig. 1b)

c. Transfer nutrients to HAB blooms of Karenia brevis; (Fig. 1c)
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Figure 1. a) Saharan dust on 1 August 2006 in relation to b) in situ and c) satellite observations
of Trichodesmium and K. brevis over the same region on 8-9 August 2006.

ated physical, biogeochemical model:

lon model (Weisberg et al., 2008) is a regional application of the ROMS (Song and Haidvogel,
i) the HYCOM (Chassignet et al., 2003). The biological model assumes various exponential
e phytoplankton community, reflecting variable nutrient limitation of diatoms,

lum, and K. brevis constrained by daily satellite estimates of surface biomass of
Walsh et al., 2002; Fig.2a). Surface velocity and temperate (°C) on 12/8/04 for the

gl in the North Atlantic HYCOM. The WEFES regional model is inside of the dashed
Nesting provides for smooth transition between model as seen in the behavior
ies. The coastal ocean is linked to the estuaries using the Finite Volume

gen et al., 2003). The biogeochemical model (HABSIM) incorporates

0 evaluate the role of each potential nutrient source for support of
abedded inside ROMS (Fig.2b).
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Example of model outputs:

Following the demise of the 2005 red tide using the observed trajectory of satellite-tracked
surface drifters (Fig. 3) and the decantation of the 2007 red tides using the simulated surface
drifters released during September-October 2007 (Fig. 4) showed offshore advection to the
Loop Current, and thence to US east coast points farther north via the Gulf Stream (Figs.
4a, b, Fig. 5b, Fig. 6b). These model drifters represented trajectories of the entrained red
tides during 2007. In contrast, the near shore 2006 red tides remained mostly on the WFS
(Figs. 4c, d), with only a few water parcels, and thus minimal red tides (Fig. 5a, Fig. 6a),
transported eastwards to the Miami environs. In Fig. 7, satellite imagery showed
Trichodesmium and K. brevis populations on 23 October 2007 and the simulated surface
red tide locations after export.

Red tide went to east coast in 2007; it stayed on the west coast in 2006
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