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Introduction
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Wind direction and speeds have important hydrodynamic impacts in
the Indian River Lagoon (IRL), from wind-driven coastal erosion to
saltwater intrusion into bodies of non-saline groundwater. Because the
IRL is isolated from oceanic wave action, the largest and most
powerful waves are caused by high winds blowing for an extended
duration at an IRL—oriented fetch. This study investigates the
climatology of potentially high impact wind events over the lagoon.
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Study Considerations and Approach

Data
High-impact wind events were identified using National Centers for
Environmental Prediction (NCEP) Climate Forecast System Reanalysis
(CFSR) wind speed estimates for Melbourne, Florida, then filtered to
discern high wind speed events (CFSR estimates greater than 7 m/s).
Examination of individual events involved studying National Weather
Service Weather Prediction Center surface analyses to identify and
classify long-fetch, long-duration wind events. The specific data used
were:
• CFSR 6-hourly wind data from the site north of Satellite Beach
between 2007 and 2009
• United States Surface Analysis charts from the National Oceanic
and Atmospheric Administration (NOAA) National Operational
Model Archive and Distribution System
• GEMPAK vector graphics from the NOAA NCEP.

The cold fronts associated with long-fetch wind events were usually
associated with low-pressure systems moving through the southern
United States instead of somewhat more common northern track midlatitude cyclones. These fronts were typically of shorter duration and
lesser intensity than those associated with mid-latitude cyclones (Figs.
4 and 5).
Tropical systems that passed over Florida tended to have only short
periods of long-fetch winds which, at times, were too short to be
considered long-duration. However, these were some of the highest
wind speeds observed. The long-duration/fetch wind events
associated with tropical systems tended to occur when the systems
were far from the Florida peninsula, but still the dominant synoptic
system in the region.
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Figure 4. Average wind speeds (kt) associated with all events vs. long-fetch events
Figure 1. Central Florida and Indian River Lagoon (courtesy Jeff Schmaltz, MODIS
Rapid Response Team at NASA GSFC)
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The IRL is a 156-mile-long estuary that stretches along Florida’s east
coast and is bounded by an extensive chain of barrier islands (Fig. 1).
Because the IRL exists on the boundary between tropical and subtropical
regions, it is one of the few places in the world where tropical and
temperate species coexist.
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Figure 5. Average duration (h) of all events vs. long-fetch events

Future Studies

Results
Analysis of the selected wind events showed that passing cold fronts
accounted for the majority of all major wind events and made up an
even higher proportion of long-duration, long-fetch events (Figs. 2 and
3). Synoptic-scale low pressure systems and tropical systems were
characterized by generally stronger winds over a long fetch length
(Fig. 4).

20.0

25.0

5.0

Duration (hours)

• The IRL runs approximately northwest to southeast (Fig. 1).
• Winds running parallel to the lagoon, within roughly 10 degrees,
have a long fetch length, resulting in larger, more powerful waves.
• Winds must blow for a long duration (at least 6 hours in this study)
in order to cause widespread propagation of large waves in the IRL.
• The study approach is to mine surface wind data to identify highwind events, then classify them by synoptic weather pattern and
fetch length based on surface analyses.
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Tropical Depression Ten making
landfall on the Gulf Coast,
20 Sept 2007 - 22 Sept 2007

A cold front crossing
the Florida peninsula,
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Figure 2. Percentage breakdown of
all high wind events investigated
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Figure 3. Percentage of long-fetch
wind events

A thorough understanding of high-impact wind events could lead to
better forecasting of shore and shoal erosion – which have impacts on
ecologically important seagrass beds and coastal property. Winddriven water movement in the IRL causes the spread of chemicals and
nutrients that can fuel algal blooms and cause large wildlife die-offs
and severe impacts on local fisheries.
Future studies could include a more thorough analysis of the types of
cold fronts that are most likely to cause long-fetch wind events, along
with a comparison of the effects of higher winds over a shorter
duration and lower winds over a longer duration.
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