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INTRODUCTION

Increased anthropogenic activity exerts significant impacts on the overall health of ecosystems; thus,
understanding the geographic context of population growth is important as an indicator of environmental stress.
Prior to the post-World War Il population boom in the Indian River Lagoon (IRL), the human impacts on the
environment were primarily the result of commercial agriculture and extractive operations. The natural
abundance of the IRL’s inshore fisheries supported the region's tribes and early colonies with plenty of sustenance
to support thousands of indigenous people (Osborn, 2016). As the region became connected to the rest of the
nation through the introduction of railroads and steamships, these fisheries were overexploited and largely
collapsed by the 1980s. The affluence of post-war era America, the availability of the air conditioner, the
popularization of retirement, and the start of the space program were major historical events that jumpstarted
population growth in the IRL. Actions such as widespread draining of wetlands for additional development,
impounding of wetlands to reduce mosquito populations, and the majority of new housing utilizing Onsite Sewage
Treatment and Disposal Systems (OSTDS) (Middleton, 2008) were implemented to support the high rate of growth
with limited urban planning. While the pace of new development has slowed due to a lack of available land for
development (Osborn, 2016) the legacy of insufficient infrastructure, aging OSTDS, and legacy pollution is
compounded by continued population growth (Catlin, 1997; Cullingworth & Caves, 2003, pp 209-215; Brody et al.,
2006).

It has been well documented that land use changes and urban development have detrimental impacts on the
hydrology, ecology, and water quality of estuarine and aquatic systems (Cameleo et al., 1996; Sigua et al., 2000;
Kim et al., 2002; Rodriguez et al., 2007; Freeman et al.,, 2008; Zhu & Li, 2014; Wang et al., 2014; Ni et al., 2021) and
can even impact the local weather (Marshall et al., 2004; Hernandez et al., 2012). The impacts, associated with the
conversion of natural habitats (i.e., wetlands and uplands) to agricultural and developed land use, have accelerated.
Since the 1950s, the human population living along the IRL shoreline has rapidly expanded. Duncan et al. (2004)
found that by 1990 over 26% of the shoreline had already been converted to urban landcover, up from just 1% in
the 1920s and 4% in the 1940s. Presently, most of the shoreline surrounding the IRL has become urbanized except
for some areas of the barrier island complex that have been set aside for conservation or are under the jurisdiction
of federal entities associated with the military and space programs (Breininger et al., 2016).

The hydrological alterations undertaken in the IRL watershed to create more useable land through the creation of
a complex network of drainage canals have greatly amplified the amount of freshwater that drains into the estuary.
Freshwater inputs into the IRL have increased by two and a half times over historical flows, which has effectively
increased the size of the watershed by 146% since development started in the early 1900s (IRL NEP, 2004). Over
this same period, an estimated 75% of the salt marsh and mangrove habitat that was once present within the IRL
watershed had either been fundamentally isolated (i.e., fragmented and hydrologically disconnected), altered, or
destroyed (IRL Species Inventory, 2024).

These changes in land use and land cover influence the hydrology of the watershed by changing the pace and
volume of water entering the IRL from storm events, expanding the size of the watershed, and carrying abundant
freshwater, sediments, and pollutants into the estuary through its tributaries (Brockmeyer et al., 2022). This leads
to the loss and degradation of coastal and riverine habitats and reduces the landscape’s natural capacity to filter
water before it enters the lagoon system. This has resulted in deteriorating water quality and reduced clarity
(Sigua et al,, 2000; Qian et al., 2007; Rodriguez et al., 2007; Herren et al., 2021), increasing harmful algal blooms
(Lapointe et al., 2012; Lapointe et al., 2015; LaPointe et al., 2017), and the extensive loss of seagrass habitat
(LaPointe et al., 2020; Morris et al., 2021). In addition, as the population grows, a greater number of water
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treatment facilities and associated infrastructure will be required for potable water, wastewater treatment, and
stormwater management, service needs that are already overburdened in some areas.

Growing awareness of these impacts has led to significant changes in the watershed and a concerted effort is
underway to improve the health of the Indian River Lagoon and its watershed. The protection of wetlands through
the Clean Water Act (CWA) has slowed wetland loss in the U.S., while the National Estuary Program (NEP) has been
integral in improving water quality and habitats in the nation’s estuaries. However, population continues to rapidly
grow within the IRL watershed. Each year more agricultural lands and upland habitats are being converted into
developed lands, with the bulk of the urban growth occurring along the shorelines of the estuary.

This chapter describes the human population growth and associated changes in land use and land cover (LULC)
within the IRL watershed from 1970 to 2020. The current and changing trends in population density are examined
as well as seasonal residency, and housing density to identify hot spots. Additionally, changes in LULC every five
years between the years 1999 and 2020 are analyzed by examining changes in six key land use categories
including agricultural lands, developed lands, uplands, wetlands, water, and “other lands” which make up a small
percentage of mostly extractive land uses.

6|Page



THE STATE OF THE INDIAN RIVER LAGOON TECHNICAL REPORT
POPULATION, LAND USE / LAND COVER

KEY FINDINGS

BACKGROUND

Conversion of natural habitats including uplands and wetlands to agricultural and urban lands have had a
detrimental effect on the Indian River Lagoon watershed and the estuary. Land use changes that disrupt the
natural hydrologic functions of a watershed impact the quantity and quality of water being delivered to the
system. As land is increasingly converted to impervious cover, increasing volumes of polluted stormwater and
freshwater enter the lagoon, altering nutrient cycles and increasing sediment loading. Land use changes also
increase habitat fragmentation, which can ultimately lead to major ecological shifts. This process has already been
documented in the Indian River Lagoon and has led to more frequent harmful algal blooms and a widespread loss
of seagrass habitats within the estuary.

KEY FINDINGS

STATUS
e The IRL watershed population was estimated at 1,322,136 in the year 2020, with the majority of residents
living in the St. Lucie (29.9%) and Central IRL (29.7%) watershed basins.
e Although agricultural land has declined over 18% since 1999, it continues to be the dominant landcover in
the Indian River Lagoon watershed making up 26% of the total land cover in the year 2020.

TRENDS

e Population growth in the IRL watershed is leveling out somewhat, decreasing from 32% growth over the
decade 1980-1990 to 11% growth over the most recent decade (2010-2020).

e (Greatest population growth occurred near the cities of Ft. Pierce, Port St. Lucie and Stuart in the St. Lucie
basin and near the cities of Cocoa, Melbourne, and Palm Bay in the Central IRL basin.

e County population growth varied tremendously, with the highest growth occurring in Palm Beach County
(23,292 annual increase) and the lowest growth in Indian River County (2,488 annual increase) based on
historical trends.

o BEBR future population projections inconsistently aligned with trend lines based on historical data and
therefore, deciding which BEBR future population to use is county dependent.

e Between 1999 and 2020, there was an evident shift in land use from agricultural land (reduced 18%) to
developed land (increased 24%). There was an associated increase in the area of impervious surface in the
IRL watershed (25%).

e There was an increase in uplands over the period, that is partially explained by inconsistent
characterization of land use by the agencies providing the LULC data. Some lands previously defined as
fallow citrus (an agricultural designation) were represented as hardwood forest (a natural land
designation).
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METHODS

POPULATION

United States Census Bureau Decennial Census data analyzed in this report were provided by the University of
Florida GeoPlan Center’s Florida Geographic Data Library (FGDL) (www.fgdl.org/). Population and housing unit
counts were extracted from the 1970, 1980, 1990, 2000, 2010, and 2020 decennial censuses.

Population Density Change

Population density estimates were obtained from the Department of Energy’s Oak Ridge National Laboratory
(ORNL) LandScan Global Population Database (ORNL LandScan Viewer - Oak Ridge National Laboratory).
LandScan models the distribution of human population in a GIS raster format using sub-national census counts
provided by the International Program Center, Bureau of Census. Raster datasets were retrieved for the years 2000
and 2022 and population density change was determined at the raster cell level by subtracting a selected years
raster from the subsequent year (e.g., subtracting 2000 from the 2022 dataset). The raster was then converted into
a point feature class where each point at the center of a pixel represented the gross change in population density.
Any points that coincided with a water surface were removed and analyzed with ESRI ArcPro Kernel Density. The
resulting raster cell density was in square miles, and the population field used the change in population density.
Qualitative descriptors of low, medium, high, and very high were assigned based on quantile distribution.

Future Population Projections

County decennial census data from 1970-2020, intercensul estimates, and the medium growth scenario future
annual population projections from the University of Florida’s (UF’s) Bureau of Economic and Business Research
(BEBR) 2024-2050 were downloaded from the Florida Legislature Office of Economic & Demographic Research
website at http://edr.state.fl.us/Content/population-demographics/data/index-floridaproducts.cfm. The low and
high future scenario population estimates for the years 2025, 2030, 2035, 2040, 2045, and 2050 were downloaded
directly from the UF BEBR website. The actual, estimated, and projected low, medium, and high population data
were graphed by county to visualize historical trends as they relate to the three future projections.

LAND Use AND LAND COVER- 1999 THROUGH 2020

To cover the entire Indian River Lagoon watershed, the most recent Florida Land use/Land cover (LULC) data
were retrieved from two different sources. The St. Johns River Water Management District (SJRWMD) provided
data for Volusia, Brevard, and Indian River Counties, and the South Florida Water Management District (SFWMD)
data covered St. Lucie, Martin, Palm Beach, and Okeechobee Counties (Figure 1).

The LULC data were generally updated every five years, but the two agencies do not simultaneously collect the
aerial imagery needed for the update. The SFWMD LULC data were retrieved for the years 1999, 2004, 2008, 2016,
and 2018-19. The SJRWMD LULC data were retrieved for the years 1999, 2004, 2009, 2014, and the draft
preliminary 2020 data were retrieved. For the analysis, the two sets of LULC data were categorized into the closest
year consistent to both datasets (Table 1). For example, the 2016 SFWMD data and the 2014 SJRWMD data are
both considered to be the year 2014 for analysis and discussion.
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Analytical Year
LULC Data Source 1999 2004 2009 2014 2020
South Florida WMD 1999 2004 2008 2016 2018-19
St. Johns River WMD 1999 2004 2009 2014 2020*

*Note: SJRWMD 2020 LULC data were preliminary at the time of analysis
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Figure 1. Spatial coverage of the Land Use/Land Cover datasets used for analysis
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The FLUCCS codes were consolidated and classified into six general FLUCCS Level 1 and Level 2 categories
including agricultural lands, uplands, wetlands, developed land, other land, and water. Abbreviated state land
use/land cover classifications and a description of the FLUCCS codes used for the consolidation are provided in
Table 2. The SJRWMD FLUCCS codes were categorized and defined somewhat differently in the preliminary 2020
LULC data than in previous years, suggesting that the SJRWMD was redefining certain classifications, such as fallow
citrus groves (Abandoned Tree Crops code 2240) reclassified as Upland Hardwood Forest (code 4200). This
reclassification makes trend analysis and comparison over time difficult, as land cover types are inconsistently
defined over the five datasets.

Table 2. General LULC categories used for analysis

Land Use/Land Cover Land Use/Land Cover Description

Classification

Agricultural The Agricultural land use category is a consolidation of FLUCCS codes 2100
-2610.In 2020 SJRWMD data, some of the 2240 (Abandoned Tree Crops)
were reclassified as 4200 (Upland Hardwood Forest)

Developed Developed Lands is a consolidation of FLUCCS codes 1100 - 1590, 1700-
1920, and 8100 - 8390. It also includes code 7470 (dikes/levees).

Uplands The uplands category is a consolidation of FLUCCS codes 3100 - 4430.

Wetlands The wetland classification consists of FLUCCS codes 6100 - 6510.

Other This classification consists of FLUCCS codes 1600 - 1670

(mining/extractive), codes 7100 - 7440 (non-swimming beaches, exposed
rocks, and disturbed land), code 5474 (spoil islands), and code 9999
(undefined).

Water Water land cover codes 5100 - 5710 were consolidated into this category,
apart from code 5474.

After consolidating the LULC layers from the two data sources into seamless datasets covering the entire IRL
watershed, a change analysis was conducted to determine what changes occurred in LULC types between the five-
year periods (1999-2004, 2004-2009, 2009-2014, 2014-2020) as well as the entire Period of Record (POR) from
1999-2020. The acreage of each LULC category was also compared over time for the entire IRL watershed and for
each of the eight IRL basins to assess changes in area coverage and net percent change. The change analysis
focused on the twenty-year period from 1999 to 2020.

In addition to calculating the area and net percent change, the 1999 and 2020 datasets were converted into raster
datasets and put through the ArcGIS Pro change analysis tool to determine the location and extent of change that
took place during this time. Results were then mapped, and the area and percent change were calculated.

Impervious Surfaces Analysis

Data created by the Multi-Resolution Land Characteristics Consortium (MRLC) for the National Land Cover
Database (NLCD) for the years 2001, 2006, 2011, 2016, 2019, and 2021 was analyzed to assess the change in
impervious surface area in the IRL watershed. These datasets classified imperviousness by the percent area of
impervious surfaces found in each 30-meter x 30-meter grid cell for the entire United States. More information
about the MRLC and the NLCD datasets can be found at National Land Cover Database | U.S. Geological Survey

!USgS.gOV ).
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To estimate the amount of impervious surface coverage within the IRL watershed, the NLCD raster datasets were
first clipped to the boundary of the IRL watershed. Open water areas were removed and percentage impervious
cover ranging from 0% to 100% was retrieved. Each cell was multiplied by 30 meters to determine the number of
impervious meters per cell, then summed by basin using the ArcPro Zonal Statistics as Table tool.

Change analysis was conducted using the 2001 and 2021 NLCD datasets to identify the location and magnitude of
changes in impervious area over time. The outcome of the change analysis was represented as a percent change
including the magnitude of change. Using these point values, a point density analysis was conducted, and a density
change map was created to show where and to what degree the IRL impervious area was increasing

The 2022 American Community Survey data were used to calculate housing unit changes over time and seasonal
occupancy. Future housing density estimations were obtained from the University of Wisconsin-Madison Spatial
Analysis for Conservation and Sustainability (SILVIS) (http://silvis.forest.wisc.edu/). The Partial Block Group
(PBG) Housing Projections of 1940-2050 were obtained, and the housing density estimates were converted to
provide the current and future housing density within the IRL watershed.
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RESULTS

IRL WATERSHED POPULATION

The most recent Census data (2020) shows that nearly 60% of IRL watershed residents live within the St. Lucie
watershed (29.9%) and Central IRL (29.7%) subbasins (Table 3). The smallest populations in the year 2020 were
in the Loxahatchee River (23,739) and the Mosquito Lagoon (39,743) watershed subbasins, however the size of the
watershed subbasins vary drastically, requiring a standardization of population density in the number of people
per square mile (mi2). Greater population density requires more roadways, housing and other impervious cover,
results in greater waste management, and demands greater services such as flood control and emergency
management. In the year 2020, the areas with the greatest population density in the year 2020 were the Halifax
River (951 pp/mi?) and the South IRL (780 pp/mi?) (Table 3, Figure 2).

Table 3. Indian River Lagoon Watershed Basin Population (U.S. Census 2020)

Watershed Basin Area (mi2) Population % of Total
Population
Halifax River 182.4 173,361 951 13.1
Mosquito Lagoon 122.7 39,473 322 3.0
North IRL 338.7 176,840 522 13.4
Banana River Lagoon 153.0 66,201 433 5.0
Central IRL 741.1 392,394 529 29.7
South IRL 70.3 54,838 780 4.1
St. Lucie 847.4 395,290 467 29.9
Loxahatchee River 62.4 23,739 380 1.8
Total 2,518.0 1,322,136 525 100.0
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Figure 2. Indian River Lagoon watershed population density (U.S. Census 2020)
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Trends in IRL Watershed Population

In 1970 there were approximately 390,682 people in the IRL watershed, which more than tripled to 1,322,136
people by 2020, although growth varied spatially and temporally (U.S. Census, Figure 3). Over the entire IRL
watershed, population growth increased 31% from 1970-1980 and 32% from 1980-1990, then the growth rate
decreased to 17% (1990-2000), 15% (2000-2010) and 11% (2010-2020) indicating some slowing over time.

Total IRL Watershed Population by Decade
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998,578
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Figure 3. Indian River Lagoon watershed population from 1970-2020

Watershed basin populations increased across the board, but the rate of growth at the basin level varied
tremendously over time (Figure 4). In 1970, the North IRL, Banana River, and Central IRL comprised 59% of the
IRL’s population, reflecting the influence that the aerospace industry and on population. By 2020, 60% of the IRL’s
population was located in the Central IRL and St. Lucie watershed basins, as the economic opportunities
diversified, and land was converted from agriculture to accommodate new residents.

From 1970 to 2000, all subbasins of the IRL watershed experienced population growth, with the Central IRL and St.
Lucie basins experiencing the largest population growth (399% and 849%, respectively). St. Lucie’s population
growth increased 137% from 1970-to 1980, 78% from 1980-1990, 35% from 1990-2000, 44% from 2000-2010
and finally slowed to a 16% population increase over the 2010-2020 decade. After 2000, three IRL basins
experienced population declines. The Banana River Lagoon basin population decreased 5% over 2000-2010 and an
additional 2% the following decade (2010-2020). From 2010-2020, the South IRL basin population decreased 2%
and the Mosquito Lagoon basin population decreased 6%.
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Population Change in the IRL Watershed Basins
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Figure 4. Human population data from 1970 to 2020 for the Indian River Lagoon by watershed basins

Using the LandScan data, a hotspot analysis was performed to understand the spatial distribution of recent
population changes from 2000 to 2022 (Figure 5). The largest hotspot of population growth occurred among the
cities of Fort Pierce, Port St. Lucie, and Stuart, located within the St. Lucie watershed basin. The second largest
hotspot of population growth occurred around the cities of Cocoa, Melbourne, and Palm Bay in the Central IRL
basin. Overall, from 2000 to 2022, the barrier island areas experienced lower growth than the mainland. This may
be the result of limited available land compared to the mainland, as early settlement on the barrier island resulted
in many cities (i.e., Cape Canaveral, Cocoa Beach, Satellite Beach, etc.) being nearly entirely built out by the year
2000.
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Figure 5. Population density changes in the IRL watershed (2000-2022)
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Future County Population Projections

The graphed actual, estimated and projected county population data demonstrate consistent growth across the
counties that share the lagoon watershed. In no case does the entire county fit within the IRL watershed boundary
and therefore these numbers are different from the watershed population numbers because they represent the
population within the jurisdictional boundary, not the watershed boundary.

Although only a small portion is within the IRL watershed, Palm Beach County has the largest population and the
largest growth rate of any county in the watershed (Table 4). Brevard County has the second largest population
and growth rate, followed by Volusia, St. Lucie, Martin, and Indian River Counties.

Table 4. County Actual and Projected Population

Annual 2050 Medium Growth

1970 Census 2020 Census Change Projection
Volusia 169,487 553,543 7,617 709,900
Brevard 230,006 606,612 8,104 784,500
Indian River 35,992 159,788 2,488 208,400
St. Lucie 50,836 329,226 5,858 530,700
Martin 28,035 158,431 2,543 187,800
Palm Beach 348,753 1,492,191 23,292 1,801,100

A closer look at the growth trends within each county can help decision-makers plan for future growth based on
more or less conservative future growth projections based on historical trends. The following summarizes
population changes over time and projected growth in each coastal county adjacent to the IRL watershed,
organized from north to south.
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Volusia County Population Protections

The population in Volusia County grew at a rate of about 7,600 people/year from 1970-2024. The BEBR medium-
growth rate projected population in the year 2050 is about 710,000 people, adding 156,000 more people than
were counted in the 2020 Decennial Census. The growth trend line projected into the future demonstrates, based
on the actual Census and intercensul estimated data from 1970 - 2023, the future population will fall about mid-
way between the Medium and High BEBR projected populations (Figure 6). Decisionmakers taking a conservative
approach to planning for the future can feel justified using the BEBR high-growth population scenario, based on the
historic trend.

Volusia County Actual and Projected Population
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Figure 6. Volusia County Population Trends & Projections
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Brevard County Population Projections

Brevard County’s historical population trend line tracks along the BEBR medium projected population forecast line
until about 2030, when the projected population line slope levels out but the actual trend line continues at the
same rate (Figure 7). After Palm Beach County, Brevard was the fastest growing county in the IRL watershed,
adding about 8,000 residents annually from 1970-2024 with an estimated total population of 784,500 in 2050
based on the BEBR medium growth scenario and approaching 1,000,000 using the BEBR high growth scenario.
Decisionmakers planning for future growth may want to consider projected population that falls between the
BEBR medium and high growth scenarios that best aligns with historical growth trends.

Brevard County Actual and Projected Population
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Figure 7. Brevard County Population Trends & Projections
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Indian River County Population Projections

The population in Indian River County in 1970 was the 2nd Jowest population in the IRL watershed (35,992, slightly
more than Martin County). Thereafter, Indian River County experienced the slowest rate of population growth
from 1970-2024, with an average 2,488 new residents entering the county each year, which is slightly less than the
Martin County growth rate. Similar to Brevard County, the BEBR medium growth projected population for Indian
River County aligns with the population trend line until the year 2030, when the BEBR line starts to level out and
the historical trend line continues (Figure 8). In this case, planning for future growth may be based on the trend
line based on historical data instead of using the BEBR medium or high growth scenarios. Based on the situation
and planning objectives, going with the more conservative BEBR high-intensity growth scenario may be beneficial.

Indian River County Actual and Projected Population
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Figure 8. Indian River County Population Trends & Projections
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St. Lucie County Population Projections

St. Lucie County had the 4t largest population in the watershed based on the 2020 Census and the 4t highest rate
of annual population change, adding just over 5,800 people annually to the county between 1970-2024. This is the
first instance where we see the historic trend line fall between the low and medium BEBR projected future
scenarios (Figure 9). Starting with the 2020 Census when St. Lucie County had a population of 329,226 residents,
the annual increase of residents was estimated at just over 10,000 residents between 2020-2021 and over 18,000
residents between 2021-2022. If these estimates are accurate, local decisionmakers may want to consider either
the medium or high BEBR growth scenarios to predict future populations.

St. Lucie County Actual and Projected Population
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Figure 9. St. Lucie County Population Trends & Projections
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Martin County Population Projections

Martin County has the lowest population of the IRL watershed counties (28,035) and the lowest 2050 projected
population (187,800) based on the BEBR medium growth scenario. The historical trend line does not align as well
with the data as in other counties, partially due to a leveling of estimated population after 2007 when the increase
dropped from over 1,700 new residents annually to fewer than 1,000 annually from 2008-2014 (Figure 10). In
this case, all three of the BEBR projected future populations fall below the historical trend line’s projected
population growth. Decisionmakers in Martin County may decide to use the BEBR high growth scenario which
aligns best with the historical trend line or set a more conservative estimate based on the historical data.

Martin County Actual and Projected Population
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Figure 10. Martin County Population Trends & Projections
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Palm Beach County Population Projections

By far, Palm Beach County has the highest population of any coastal county adjacent to the IRL watershed with
nearly 1.5 million residents in 2020 (U.S. Census). From 1970-2024, Palm Beach experienced a growth rate of
nearly 24,000 new residents annually and has an estimated BEBR medium growth projected 2050 population of
1.8 Million people. The population trend line based on historical data aligns best with the BEBR high growth
scenario estimated 2050 population (2,161,300), providing a good reference for planning future growth (Figure
11).

Palm Beach County Actual and Projected Population
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Figure 11. Palm Beach County Population Trends & Projections
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LAND USE AND LAND COVER ANALYSIS RESULTS

The total area of the Indian River Lagoon watershed analyzed is 1,611,494 acres, including about 282,000 acres of
water (17.5%). The most recent (2020) LULC results must be qualified as the data received from SJRWMD had not
been quality assured and finalized at the time of the analysis. Recommendations on addressing discrepancies are

included at the end of the chapter.

Land Use and Land Cover were examined within the eight watershed basins described in the Introduction. The
areas of each basin and the percentage of area they cover within the IRL watershed are provided in Figure 12.

IRL Watershed Basin Area
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Figure 12. IRL watershed basin area
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Most Recent Land Use/Land Cover (2020) in the IRL Watershed

In 2020, the IRL watershed had more agricultural land than any other analyzed land cover type (Developed,
Uplands, Wetlands, Water or Other). The LULC classification of “Other” in this analysis, which consisted primarily
of extractive land uses (i.e.,, mining), made up < 1% of the land cover in the IRL watershed and is not discussed in

detail herein (Figure 13).

2020 IRL Watershed (1,611,494 Acres)
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Figure 13. LULC categories in the IRL watershed
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Agricultural Land

Agricultural land covered 422,377 acres of the IRL watershed in 2020, representing the largest portion of the total
land cover (26%). Most agricultural land was in the St. Lucie and Central IRL watershed basins encompassing 59%
and 36% respectively (Figure 14). The remaining agricultural lands (~6%) were distributed over the Loxahatchee

River (2.4%), Halifax River (2%), and North IRL (1%) basins with less than 1% in the Mosquito Lagoon and South
IRL basins.

Agricultural Land (422,377 Acres)

Banana River Lagoon
0%

Loxahatchee
River
2%

Central IRL
36%

St. Lucie

Halifax River
59%

2%

Mosquito
Lagoon
0%

South IRL

0% North IRL

1%

Figure 14. Distribution of agricultural land across the IRL watershed basins
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Developed Lands

The second largest LULC is developed lands, covering 350,649 acres or 21.8% of the entire IRL watershed. Over
half of all developed lands were within two basins, the Central IRL (35%) and St. Lucie Estuary (28%) basins
(Figure 15).The North IRL and Halifax River basins each had about 12% of the total developed lands in the
watershed, with the remainder in the Banana River (5%), Mosquito Lagoon (3%), South IRL (3%), and
Loxahatchee (2%) basins.

Developed Land (350,649 Acres)
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Figure 15. Distribution of developed land across the IRL watershed basins
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Uplands

About 18% of the IRL Watershed was covered with uplands in the 2020 dataset (289,875 acres) with about 1/3 of
the total uplands located in the St. Lucie Estuary basin, about 1/3 in the Central IRL basin, and the remainder
distributed over the other five basins.

Uplands (289,875 Acres)
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Figure 16. Distribution of uplands across the IRL watershed basins
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Wetlands

Wetland habitats, which consist of salt, brackish, and freshwater wetlands, made up about 15% of the land cover in
the IRL watershed based on the 2020 LULC data. Most of the wetlands were located in the St. Lucie Estuary
watershed (27%), the North IRL (22%), and the Central IRL (20%.), followed by the Halifax River (14%), Mosquito
Lagoon (7%) Banana River (4%), Loxahatchee (3%) and IRL South (3%) basins (Figure 17).

Wetlands (242,391 Acres)
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Figure 17. Distribution of wetlands across the IRL watershed basins

Other Lands
“Other” lands, which primarily consist of extractive uses and spoil islands, covered 17,048 acres, or 1% of the IRL

watershed in 2020, with nearly all of them located in the St. Lucie (60%) and Central IRL (28%) basins.

Water

The water LULC category including estuaries, tributaries, canals, lakes, ponds, reservoirs, and other waterways
made up 18% of the IRL watershed based on the 2020 LULC data. The largest areas of water were in the northern
portions of the IRL watershed including the North IRL (29%), Central IRL (19%), Banana River Lagoon (17%), and

Mosquito Lagoon (13%).
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Most Recent Land Use/Land Cover (2020) within IRL Basins

The LULC distribution within each of the eight IRL basins presented in Table 5 shows the total acreage of each of
the basins and the percentage of each LULC category within the basin. The IRL estuary is included as water in some
of the basins, explaining the high percentages of LULC that is made up of water in basins that encompass the
estuary. It is interesting to see how the basins differ in terms of their primary land use.

Table 5. LULC categories by IRL basin

2020 LULC within IRL Basins Basin Area

Agricultural Developed Uplands Wetlands Water | Other Acres
Halifax River 6% 35% 22% 28% 8% 0% 116,712
Mosquito Lagoon 1% 15% 16% 21% 47% 0% 78,531
Banana River 0% 19% 20% 10% 51% 0% 97,923
Lagoon
North IRL 3% 20% 13% 25% 39% 0% 216,736
Central IRL 32% 26% 20% 10% 12% 1% 474,324
South IRL 0% 25% 7% 14% 54% 0% 44,983
St. Lucie Estuary 46% 18% 18% 12% 5% 2% 542,330
Loxahatchee River 25% 15% 32% 21% 7% 0% 39,955

Halifax River Basin

Over one third (35%) of the 116,712-acre Halifax River watershed basin is developed, making it the most
developed basin in the IRL watershed. The Halifax River basin also has the highest percentage of wetlands (28%)
among the basins and a high percentage of uplands (22%). Agricultural land covers about 6% of the watershed
basin and water makes up 8%. There were about 500 acres of lands classified as “Other.”

Mosquito Lagoon Basin

This basin includes the Mosquito Lagoon, which explains why nearly half (47%) of the 78,531-acre basin area is
made up of water. Other than water, the Mosquito Lagoon watershed is mostly wetlands (21%), followed by
uplands (16%) and developed lands (15%). There are about 450 acres (1%) of agricultural land in the Mosquito
Lagoon basin and 344 acres of lands classified as “Other.”

Banana River Lagoon Basin

The Banana River Lagoon watershed basin is primarily water (51%) which includes the Banana River Lagoon and
the many canals and retention ponds that lead into it from the watershed. Within this 97,923-acre watershed, the
land is primarily uplands (20%), developed lands (19%) and wetlands (10%). There are 82 acres of agricultural
land in the Banana River Lagoon basin and 97 acres of “Other” land.

North IRL Basin

About 20% of the 216,736-acre North IRL watershed basin is developed and 25% is wetlands. The remaining area
includes uplands (13%), agriculture (3%), and “Other” lands (949 acres, <1%). The northern portion of the IRL, as
well as several tributaries, canals, and regional ponds make up the water area within this basin (39%).
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Central IRL Basin

The Central IRL watershed basin is the second largest, covering 474,324 acres. Agricultural land use makes up the
largest percentage of the basin (32%), followed by developed land (26%), uplands (20%), water (12%), wetlands
(10%) and “Other” lands (4,810 acres, 1%).

South IRL Basin

The South IRL basin is the second smallest basin in total acreage (44,983) and most of its area is made up of the IRL
itself (54% water). A quarter (25%) of the remaining land area is developed, 14% is wetlands, and 7% is uplands.
There are 101 acres of agricultural lands (<1%) and 50 acres of “Other” lands within the South IRL Basin.

St. Lucie Estuary Basin

Covering 542,330 acres, the St. Lucie Estuary watershed basin is the largest watershed basin in the IRL and nearly
half of that area (46%) is in agricultural land use. The basin has roughly the same amount of developed lands
(18%) as uplands (18%) followed by wetlands (12%), water (5%) and “Other” lands (2%).

Loxahatchee River Basin

The Loxahatchee River watershed basin is the smallest basin in the IRL watershed (39,955 acres). The majority of
this basin is uplands (32%), followed by agricultural land (25%), wetlands (21%), developed land (15%), and 54
acres of “Other” lands. About 7% of the basin is water, including the Loxahatchee River estuary and tributaries.
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Trends in Land Use/Land Cover

Land Use / Land Cover (LULC) cover change was assessed over the POR using the available LULC datasets from the
WMDs for the years 1999, 2004, 2009, 2014, and 2020. The change in the five main LULC categories over time is
presented in Figure 18. The data are also summarized and tabulated in Appendix A and in Table 6.

IRL WATERSHED LULC FROM 1999 TO 2020
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Figure 18. Area change in LULC categories from 1999 to 2020

Agricultural Land

Agricultural lands in the IRL watershed declined over 18% from 1999 to 2020, from 516,107 acres to 422,377
acres. The largest loses of agricultural land occurred within the Central IRL and the St. Lucie basin which lost
18.1% (33,093 acres) and 17.5% (52,740 acres), respectively. With over 85,000 acres lost, these two basins far
outpaced the acreage losses in all the other basins combined. The four other basins that had a loss of agricultural
lands - Banana River Lagoon, Mosquito Lagoon, North IRL and South IRL - lost a total of 6,323 acres combined.
These four basins, which make up 27% of the watershed (438,173 acres), had losses in agricultural lands that total
less than 1% of their area land coverage. The only basin to gain agricultural land over the same time period was the
Halifax River watershed basin, which showed an increase of 156 acres of agricultural land.

Developed Lands
From 1999 to 2020, the amount of developed land in the IRL watershed increased 23.8% overall, with an average
growth rate of about 5.4% every five years. Not surprisingly, the two largest basins, Central IRL and St. Lucie,

33|Page



THE STATE OF THE INDIAN RIVER LAGOON TECHNICAL REPORT
POPULATION, LAND USE / LAND COVER

showed the greatest increase in the amount of developed land, the same two basins that lost the greatest amount of
agricultural land. Developed land in the Central IRL increased 37.6% and 16.5% in the St. Lucie Estuary basin. The
five smaller basins also experienced an increase in the amount of developed land over time 1999-2020 period.
Developed land in the Halifax River and North IRL basins increased 25.2% and 22.9% respectively and the South
IRL basin had the smallest increase in developed land (5.9%).

Uplands

According to the LULC datasets, from 2000 to 2020, upland habitats increased 1.4% within the IRL watershed. In
the 1999 dataset, uplands covered 285,971 acres (See Appendix) and in the 2020 datasets, uplands covered
289,875 acres, a gain of 3,904 acres. Upon further investigation, it was clear that most of the change occurred
between the years of 2004 and 2009, when an additional 61,867 acres were classified as upland habitats (a 23.3%
increase). This may be due to changes in the methods used by the Water Management Districts to classify lands,
(i.e. the reclassification of fallow agricultural lands to uplands).

Six of the eight basins within the IRL watershed declined in upland land cover between 1999 and 2020. The largest
losses, by acreage, occurred in the Halifax River and Central IRL basins, with the Halifax River losing 7,504 acres, or
22.4% of its upland habitat, and the Central losing 7,383, or 7.4% of its uplands. Losses in the Banana River Lagoon,
Mosquito Lagoon, North IRL and South IRL basins combined were 1,937 acres. However, upland losses within each
basin ranged from 4% in Banana River Lagoon basin to 14% in the South IRL.

The two basins that have an increase in uplands from 1999-2020 were the St. Lucie Estuary and Loxahatchee
basins. The St. Lucie basin uplands increased in area by over 26%, going from 75,161 to 95,045 acres, a gain of over
19,000 acres. The Loxahatchee basin upland habitat increased by 7.2% from 11,792 to 12,637 acres, a gain of 845
acres.

Wetlands

Overall, the area of wetlands in the IRL watershed stayed relatively stable from 1999 - 2020 showing an overall
increase of 5,883 acres of wetlands (2.5% increase). Most of this increase occurred from 1999-2009 (2.66%)
followed by a slight decrease (0.98%) between 2009 and 2020.

Over the entire period of record, the North IRL basin lost the most wetland acreage, approximately 2,800 acres
(5.0%) with most of this loss occurring between 1999 and 2004 (4%). Two other basins with significant losses in
total wetland area include the Halifax River, which lost 4.4% (1,500 acres) and the Mosquito Lagoon which lost
7.1% (1,261 acres). The Banana River Lagoon watershed basin lost 499 acres of wetlands (< 5%).

Surface Water
Within the IRL watershed the amount of area covered by water increased about 5% over the period of record, a
gain of 12,588 acres, with largest increase occurring over the decade of 2004 to 2014 (3.5%).

The area covered by water changed within the basins as well. The water classification increased 0.5% in the
Banana River Lagoon watershed basin (237 acres), 8.4% in the Central IRL (4,344 acres), 8.7% in Halifax River
(775 acres), 2.7% in Mosquito River (984 acres), 1.8% in the North IRL (1,513 acres), and 33.8% in St. Lucie
Estuary (6,631.5 acres). There were losses in water in the South IRL (4.0%, 1,012 acres) and the Loxahatchee basin
24.8% (885 acres). Water cover increases with development due to increased channeling and the creation of
stormwater retention ponds. There may also be differences in how water is defined in the LULC datasets
classification system as noticed in the classification of other LULC categories.
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Table 6. Acreage and percentage change for LULC classifications in the IRL watershed from 1999- 2020

Time Period

1999-2004

2004-2009

2009-2014

2014-2020

Entire Period
(1999-2020)

LULC Class Acres % Acres % Acres % Acres % Acres %

Agriculture -8,410 -1.6 -86,383 -17 10,451 2.5 -9,388 -2.2 -93,731  -18.2
Developed 24,697 8.7 18,610 6.0 2,709 0.8 21,398 6.5 67,415 23.8
Other -715  -5.4 -2,657 -21 -1,539 -15.5 8,635 103 3,723 27.9
Uplands -20,810 -7.3 61,867 23| -14,218 -43 | -22,935 -7.3 3,904 1.4
Water 379 0.1 5,150 1.9 4,585 1.6 2,474 09 12,588 4.6
Wetlands 4,860 2.1 3,413 1.4 -1,988 -0.8 -401  -0.2 5,883 2.5

Summary of Land Use / Land Cover Trends

Land use trends from 1999 to 2020 were summarized for the IRL watershed for five of the six consolidated LULC
classifications used for this analysis (Table 6). The classification “Other” lands was not analyzed due to the limited
acreage that it occupied within the watershed. Based on the LULC analysis, most of the new developed lands
occurred on either agricultural lands or uplands.

At the start of this section, Figure 18 clearly shows the loss of agricultural land and the steady increase in
developed lands from 1999 through 2020. The fluctuating upland coverage that shows an initial decrease then an
increase followed by another decrease suggests irregularities in the LULC datasets received from the Water
Management Districts that may confound the trend analysis. Upon further investigation, lands that were classified
as fallow farmland one year were found to be classified as uplands in another year. Because it was beyond the
scope of this project, a rigorous evaluation and comparison of the datasets was not conducted. Only major
discrepancies that were easily discernable were addressed.
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IMPERVIOUS SURFACES

With the increase in developed land, there is a concomitant increase in impervious surface area as natural areas
are converted to roads, buildings, parking lots, and driveways that are impermeable and do not allow water to
absorb into the ground. The amount of impervious surface area directly relates to the volume and velocity of
stormwater runoff, which alters the natural hydrology of the watershed. Using the National Land Cover Database
(NLCD) from 2001, 2006, 2011, 2016, 2019, and 2021 the change in impervious surface throughout the watershed
over time was explored.

From 2001 to 2021 impervious surfaces in the IRL watershed increased by nearly 25%, which is not surprising
considering development across the watershed increased 22% over a similar timeframe. This translates into an
average growth rate of approximately 1.22% / year over the twenty-year period (Figure 19).

Impervious Area in the IRL Watershed
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Figure 19. Impervious area in the IRL watershed from 2001 to 2021

The amount of impervious area is not consistently distributed throughout the watershed, as some basins are
experiencing more development than others. Since basin sizes vary tremendously, the percentage of impervious
area relative to the total area provides a better understanding of the coverage (Table 7).
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Table 7. Impervious surface area as percentage of total watershed basin area

Halifax River 10% 11% 11% 12% 12% 12%
Mosquito Lagoon 5% 5% 5% 5% 5% 5%
Banana River Lagoon 9% 9% 10% 10% 10% 10%
North IRL 7% 7% 8% 8% 8% 8%
Central IRL 7% 7% 8% 8% 8% 8%
South IRL 11% 12% 12% 12% 12% 12%
St. Lucie 5% 6% 6% 7% 7% 7%
Loxahatchee River 6% 6% 6% 7% 7% 7%

Over the twenty years, the largest gains in impervious surfaces occurred in the St. Lucie and Central IRL basins,
which expanded by 37% and 28.4%, respectively (Figure 20). These were also the two basins that saw the largest
increase in developed land over the period. The Halifax River and North IRL basins also had large increases in
impervious area of 20% and 18%, respectively. The remaining four basins also had increased impervious area
including an 8% increase in the Loxahatchee River watershed basin, 9% in the South IRL, 10% increase in the

Banana River Lagoon basin and 16% increase in the Mosquito Lagoon basin.
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Figure 20. Impervious area changes within IRL watershed basins from 2001 to 2021
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The following maps depict the impervious surfaces in the IRL watershed. The first map (Figure 21) shows where
new impervious surfaces appeared between 2001 to 2021, with impervious surfaces present in 2001 shown in
light green and the new surfaces displayed in red. The next map (Figure 22) is a heat map which highlights the
areas in the IRL which had the largest increases in impervious area. The cities of Port St. Lucie, Melbourne, and

Palm Bay appeared to have had the largest increases in impervious surfaces, as well as areas in Merritt Island and
near New Smyrna Beach.
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Figure 21. IRL watershed impervious land cover in the years 2001 and 2021
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HOUSING DENSITY AND SEASONAL RESIDENCY

The American Community Survey data analysis outputs tabulated below show the change in the number of housing
units occupied and the percentage of seasonal vacancies in each IRL watershed basin in the years 2000 and 2022
(Table 8). The current percentage of seasonal occupancy on housing units is presented in Figure 23. Seasonal
residents are less likely to have children in school, full-time jobs, or be registered to vote in Florida and thus tend
to be less knowledgeable of community issues and more politically disconnected than fulltime residents. Florida’s
economy has depended on seasonal residents since settlement began. It is interesting to note how population
dynamics change over time in the basins as an indication of both place attachment and economic flows. Place
attachment is a predictor of environmental behavior, and people who are strongly attached to a place are more
likely to participate in civic activities that benefit the local environment, protect the natural resources, and prepare
for environmental changes (Feng et. al. 2022, Chen et. al, 2024, Kaltnenborn, 2009).

The number of housing units in the South IRL basin increased over 50% from 2020 to 2022, but the seasonal
occupancy changed little (0.1%), indicating these new homes were occupied primarily by fulltime residents. The
Loxahatchee River basin had the lowest increase in housing units over the twelve-year period (1%), but one of the
larger increases in seasonal residency (3.7%), suggesting an increase in seasonal occupancy beyond the increase in
housing units. The Mosquito Lagoon, Banana River and Noth IRL basins had relatively high increases in seasonal
residents, (4.9%, 4.5% and 3.1% respectively) with varying changes in housing units (21%, 9%, and 21%
respectively). Areas that are largely built-out have less area to build new housing units, which explains the lower
increase in this basin than those on the mainland. For example, the SIRL basin experienced the largest increase in
housing units (51%) followed by the Central IRL (38%), the St. Lucie Estuary basin (32%) and the Halifax River
basins (22%). Across the entire IRL, the number of housing units increased 31%.

Table 8. Occupied and seasonal housing units per basin in 2000 and 2022

2000 2022
Sub Basin Housing Units Seasonal Housing Units Seasonal
Halifax River 93,710 8.3% 113,921 8.1%
Mosquito Lagoon 22,979 19.5% 27,734 24.4%
Banana River Lagoon 41,666 9.8% 45,304 14.3%
North IRL 89,740 2.9% 108,558 6.0%
Central IRL 142,100 8.3% 196,270 9.9%
South IRL 118,225 6.7% 179,081 6.7%
St. Lucie Estuary 23,826 26.1% 31,451 26.0%
Loxahatchee 16,907 15.7% 17,124 19.4%
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Silvis data were used to demonstrate the predicted number of housing units in the year 2050 (Figure 24). Future
housing forecasts suggest there will be increasing numbers of houses in all the basins in the IRL watershed,
although the amount of the increase varied substantially (Figure 25). The largest housing unit increase predicted
by 2050 is within the St. Lucie Estuary watershed (70%) and the lowest increase is within the Banana River
Lagoon basin (5%). The Port St. Lucie area is the largest area of housing density increase by 2050 followed by Vero
Beach and Palm Bay. Moving north, the areas forecasted to increase become smaller and more fragmented starting
with the Viera, Port Orange, Daytona, and Ormond Beach/Bunnell areas. The lowest housing density changes occur
in areas surrounded by protected natural areas and agricultural areas and on the barrier island where many cities
are already built out.

2020 and 2050 Projected Housing Units in IRL Basins
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Figure 24. Projected increase in housing units in the IRL watershed from 2020 to 2050
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Figure 25: Projected change in housing density in the IRL watershed by 2050
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DISCUSSION

Human population is the most important indicator of environmental stress within the IRL watershed. With more
residents in the watershed, there are increased demands on natural resources, faster land use change, greater
habitat fragmentation, and more pollution. Since 1970, the population within the watershed has increased 238%
and although the trend appears to be leveling out, certain areas of the lagoon will continue to experience
tremendous development pressure. North Brevard County, where jobs in the aerospace manufacturing industry
doubled from 2017-2022 is a particular case in point (SCEDC 2024). Throughout the watershed, factors influencing
population growth include warm winter weather, diverse economic opportunities, relatively low cost of living,
access to recreational opportunities that improve quality of life, and no state taxes.

Continuing to assess trends in population growth and density over time is important to prioritizing capital
improvement projects, locating areas where services demands will increase, planning for recreational and
conservation land protection, and better understanding resident needs. Further assessment of population
demographics, particularly locating aging and vulnerable populations, will be critical to adaptation planning for
climate change impacts as well as targeting messages. Continuing to explore the relationships between population
density, land use conversion, infrastructure, and IRL habitat and water column conditions can help justify and
guide projects to reduce the negative impacts of increasing population on ecosystem health.

The increasing trend of developed land from 1999 to 2020 follows the same pattern that has been documented in
the IRL since the 1940s (Duncan et al., 2004). Although agricultural and developed land covers most of the IRL
watershed, there is a notable transformation from agricultural lands (18% decrease) to developed lands (24%
increase) over the period of record. Most of these changes occurred in the Central IRL and St. Lucie basins, but all
the basins showed increases in developed land cover.

This chapter demonstrates the extent and proximity of increasing developed lands and associated impervious
surfaces that have occurred over the past two decades in the IRL watershed as the population continues to rapidly
grow. Although progress has been made in maintaining and conserving wetland habitats in the IRL, continued
efforts need to focus on preserving floodplain areas and uplands that can be used for water storage and infiltration.
This will become increasingly important as climate change continues with associated increases in sea and
groundwater levels, storminess, and species migrations.

DATA GAPS AND RESEARCH NEEDS

e The most critical data issue pertaining to land use is the seemingly inconsistent LULC data collected and
interpreted differently by two different agencies and from year to year within a single agency.

e Areas of high impervious surfaces could be investigated for potential stormwater retrofits to prevent future
flooding from storm events. Furthermore, spatially analyzing the timing of construction of new
development could illuminate areas where new building requirements to fill low lying areas may result in
flooding adjacent areas.

e Actionable research should be conducted to guide adaptation planning focused on providing adequate
wastewater treatment capacity to not only serve future populations, but to store overflow water during
storm events. Understanding areas of increasing demand can guide the prioritization of needed stormwater
and wastewater infrastructure capital improvements.
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e Tools and research methods are needed to better evaluate ecosystem services within the IRL and establish
linkages between development patterns and loss of ecosystem services.
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APPENDIX A - BASIN LULC AREA OVER TIME

1999 - Total acres by land use/land cover classification within the IRL watershed basins.

1932‘,[(‘;“(1 Agricultural Developed Other Uplands Water Wetlands
Banana River
Lagoon 231 17,422 274 20,018 49,357 10,620
Central IRL 183,173 88,122 5,187 99,890 51,703 46,247
Halifax River 6,211 32,861 725 33,502 8,952 34,460
Mosquito
Lagoon 586 9,928 1,131 12,989 36,128 17,768
North IRL 11,785 35,587 1,665 28,854 81,935 56,909
South IRL 137 10,556 95 3,764 25,072 5,358
St. Lucie 302,181 83,201 4,156 75,161 19,628 58,004
Loxahatchee 11,803 5,556 91 11,792 3,572 7,141
516,107 283,234 13,325 285,971 276,347 236,508

2004 - Total acres by land use/land cover classification within the IRL watershed basins.

2004 Land
Cover

Agricultural

Developed

Other

Uplands

Water

Wetlands

Banana River

Lagoon 203 18,057 50 19,915 49,368 10,328
Central IRL 181,914 97,430 8,648 83,044 52,113 51,174
Halifax River 7,153 33,084 522 33,463 9,279 33,211
Mosquito

Lagoon 602 10,512 635 13,419 36,402 16,961
North IRL 9,421 36,817 676 32,333 82,853 54,636
South IRL 120 11,048 56 3,360 25,112 5,285
St. Lucie 296,820 95,077 1,887 68,271 18,727 61,548
Loxahatchee 11,463 5,907 135 11,355 2,870 8,225
IRL Watershed 507,697 307,931 12,610 265,161 276,725 241,368
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2009 - Total acres by land use/land cover classification within the IRL watershed basins.

2009 Land
Cover

Agricultural

Developed

Other

Uplands

Water

Wetlands

Banana River

Lagoon 168 18,581 36 19,342 49,176 10,619
Central IRL 152,178 109,608 5,784 100,617 52,000 54,135
Halifax River 6,026 36,591 516 30,610 9,580 33,389
Mosquito

Lagoon 468 11,082 355 12,815 36,594 17,217
North IRL 8,726 39,870 938 29,954 82,748 54,500
South IRL 112 11,070 58 3,389 24,359 5,996
St. Lucie 243,587 93,734 2,227 117,352 24,777 60,653
Loxahatchee 10,050 6,006 39 12,948 2,642 8,271
IRL Watershed 421,314 326,541 9,953 327,028 281,876 244,781

2014 - Total acres by land use/land cover classification within the IRL watershed basins.

égi:rLand Agricultural Developed Other Uplands Water Wetlands
Banana River

Lagoon 114 18,581 52 19,277 49,623 10,276
Central IRL 154,045 110,705 4,165 98,658 53,735 53,014
Halifax River 6,531 37,122 320 29,866 9,558 33,315
Mosquito

Lagoon 450 11,062 332 12,768 37,269 16,650
North IRL 7,707 40,406 930 29,794 83,726 54,173
South IRL 112 11,103 53 3,346 24,417 5,952
St. Lucie 252,765 94,257 2,544 106,157 25,432 61,175
Loxahatchee 10,040 6,015 18 12,943 2,701 8,237
IRL Watershed 431,765 329,250 8,414 312,810 286,461 242,793
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2020 - Total acres by land use/land cover classification within the IRL watershed basins.

2020 Land
Cover

Agricultural

Developed

Other

Uplands

Water

Wetlands

Banana River

Lagoon 82 18,846 87 19,193 49,594 10,121
Central IRL 150,080 121,244 4,810 92,507 56,048 49,533
Halifax River 6,367 41,148 494 25,998 9,727 32,961
Mosquito

Lagoon 449 11,494 344 12,527 37,112 16,507
North IRL 5,783 43,745 949 28,734 83,448 54,077
South IRL 101 11,175 50 3,234 24,060 6,362
St. Lucie 249,441 96,926 10,261 95,045 26,259 64,397
Loxahatchee 10,072 6,072 54 12,637 2,687 8,433
IRL Watershed 422,377 350,649 17,048 289,875 288,935 242,391
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APPENDIX B - IRL WATERSHED SPATIAL CHANGES IN LULC

LAND USE

2000 - 2020 Land Cover
LULC Classification
Agricultural
I Developed
W Uplands
Bl \Wetlands
N Other
Water
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