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OVERVIEW 

The Indian River Lagoon (IRL) stretches along Florida’s Atlantic coast from Ponce de Leon Inlet in 

the north to Jupiter Inlet in the south, covering 156 miles with a watershed area of 2,188 sq miles 

(Swain et al., 1995). The Indian River Lagoon National Estuary Program (IRLNEP) boundary 

extends just beyond this area north up to the Halifax River to Ormond Beach and south to include 

the estuarine portion of the Loxahatchee River and its watershed. For the purposes of analysis, the 

updated watershed area is 2,518 sq miles and includes portions of seven counties (Figure 1).   

The condition of the IRL has changed over time, impacted by anthropogenic activities and 

environmental changes that act as stressors on the system. Alterations to the watershed to make 

land available for habitation and agriculture have greatly expanded the natural watershed, altering 

groundwater levels and vegetative communities, increasing freshwater inputs, and conveying 

pollutants into the IRL. Additionally, the estuary is being affected by warming air and water 

temperatures, increasing coastal sea levels, and changing weather patterns.  

Numerous agencies and organizations have worked together for decades to understand and 

manage this complex ecosystem. The State of the IRL Technical Report provides a baseline of 

current conditions and trends to inform adaptive management strategies, identify data and 

knowledge gaps, and provide measurable criteria from which to evaluate the success of 

management efforts. The report synthesizes decades of environmental science and monitoring data 

to inform the stressors and conditions of the IRL. Long-term datasets provide trends over time to 

help prioritize and inform water quality and habitat restoration efforts to help balance 

anthropogenic and coastal resilience pressures. Following previous efforts to understand and 

quantify IRL conditions, this technical report serves as a comprehensive effort to assess the status 

and trend of ecosystem health indicators to guide management decisions and focus applied 

research efforts to improve IRL ecosystem health (Woodward-Clyde 1994a, 1994c; IRLNEP 2019). 
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Figure 1: Indian River Lagoon National Estuary Program technical report analytical boundary. 
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GEOGRAPHY AND HISTORY 

The IRL is a bar-built estuarine system formed during the late Pleistocene Era (125,000 B.C.) as sea 

levels dropped, reefs emerged from the sea, and sands from eroding mountains accreted into sand 

bars. The estuary is located between the Atlantic Ocean and a series of barrier islands that includes 

an outer barrier island along the ocean and inner barrier islands such as  Merritt Island . Its north-

south orientation along Florida’s east coast places the IRL across two climate regions: the warm, 

temperate Carolinian and the sub-tropical Caribbean, enriching ecological variability, species 

biodiversity, and ecosystem productivity (Sigua et al., 2000; Odum et al., 1998, Vose et al., 2014). 

With over 4,300 documented species of plants and animals (Indian River Lagoon Species 

Inventory), the IRL is considered a biodiversity hotspot.    

The width of the IRL ranges from a half mile to five miles wide, and its depth averages 4 feet with 

deeper portions found in man-made holes and navigational channels (Fox and Trefry, 2018). The 

Atlantic Ocean enters the estuary through six inlets that are important drivers of salinity and water 

residence time as well as species diversity and fisheries (Figure 2). From the mainland, freshwater 

carries sediments and pollutants into the IRL through numerous tributaries, notably the Eau Gallie 

River, St. Sebastian River, St. Lucie River Estuary, and the Loxahatchee River. Because there is no 

regular unidirectional flow in the IRL system, no portion of the IRL is considered a river. Although 

portions of the IRL near ocean inlets experience micro-tides, water circulation is primarily driven 

by wind. 

Portions of the IRL are within the Intracoastal Waterway (ICW), a 3,000-mile-long inland 

navigational channel that runs along the Gulf of Mexico and Atlantic coasts from Massachusetts to 

Texas. Constructing the ICW in the early 1900s required extensive dredging to create a deeper 

central channel to allow for boat traffic.  The sediments (spoil) that were dredged were left in piles 

adjacent to the channel. Many of these piles formed small islands that, over time,  became useful as 

wildlife habitat and for human recreation and development.  

In addition to providing an important transportation route, the IRL also provides a variety of 

ecosystem services including  food production via commercial and recreational fisheries and 

shellfishing; recreation and tourism; shoreline protection; flooding and erosion prevention; 

nutrient regulation; carbon sequestration; quality of life; and other important benefits. The East 

Central Florida Regional Planning Council (2016) estimated that the annual economic value of the 

IRL was $7.6 billion.  

IRL coastlines and interior barrier islands include estuarine and freshwater wetlands, transitional 

and upland habitats. One-quarter of all Florida’s salt marshes are found within the IRL as well as 

mangrove forests that provide habitat, foraging, and nursery grounds for many essential species 

(Fillyaw et al., 2021; Brockmeyer et al., 2021). With such a rich assortment of habitats to explore, it 

is not surprising that the nation’s first wildlife refuge (Pelican Island) was established in the IRL 

with three additional refuges established later on. These include Merritt Island, Archie Carr, and 

Nathaniel Reed Hobe Sound National Wildlife Refuges. Five State Parks (Sebastian Inlet, Fort Pierce 

Inlet, Savannas Preserve, St. Lucie Inlet, and Jonathan Dickinson) as well as a national seashore 

(Canaveral National Seashore) are included in the IRL watershed.  
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Figure 2. Geographic location of ocean inlets and freshwater tributaries in the Indian River Lagoon. 
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INCREASING PRESSURES TO THE IRL 

Humans have lived along the IRL for at least 10,000 years, thriving on the rich abundance of food 

and the relatively mild climate (Osborn, 2016). The remnants of the ancient societies that once 

lived along the IRL were scattered in shell middens that once existed along the IRL’s shores. 

Spanish colonizers in the 1700s destroyed or relocated the indigenous people of the area and used 

the IRL as a haven when traveling between Europe and South America on treasure voyages, earning 

portions of the IRL the name “Treasure Coast.” After World War II, the IRL region experienced its 

first major population influx with the expansion of the space industry at Cape Canaveral, bringing 

with it technical jobs and military personnel. With urbanization, land was developed and the shell 

middens that once contained the artifacts left by ancient societies got spread for roadbeds to 

expand transportation routes. Canals were dredged to lower groundwater levels, drain wetlands, 

and transport water for agriculture. In 1970, the IRL watershed population was just over 300,000. 

By 2020, there were over 1.8 million people living in the IRL watershed (www.census.gov).  

In just thirty years, the IRL watershed population increased over 400% and with that came 

increasing anthropogenic pressure on the IRL ecosystem. Urban centers were developed involving 

the conversion of vegetated land that can intercept and infiltrate stormwater to impervious roofs, 

roads, and sidewalks that concentrate and accelerate stormwater. In addition to the tremendous 

increase in stormwater pollution, the amount of human-generated wastewater increased. 

Untreated or minimally treated wastewater was once directly discharged into the IRL. The Florida 

Legislature made that practice illegal with the passage of the Indian River Lagoon Act in 1990. 

Aging and inadequate infrastructure are a primary focus of wastewater discharges to the IRL in 

more recent times. Onsite Sewage Treatment and Disposal Systems (OSTDS, or, septic systems) 

constructed for residences where central wastewater treatment wasn’t available. These continue to 

be permitted and are a source of polluted groundwater that seeps into the IRL.  

Nutrient over enrichment is a persistent problem in urbanized estuaries around the world, and the 

IRL is no different. Nutrients from agricultural and urban fertilizer, reclaimed wastewater used for 

irrigation, wastewater treatment plant discharges, OSTDS leachate, atmospheric deposition, and 

other sources enter the IRL through stormwater and groundwater pathways (Barile, 2018, Sigua 

and Tweedale, 2003; Lapointe et al., 2020). Within the IRL itself, an internal “legacy” source of 

nutrients exists that fluxes nutrients into the water column from fine, organic-rich black sediments 

(muck) that has accumulated on the bottom in many areas of the IRL. Muck is mostly comprised of 

water (~75% by weight), with silt and clay sediments (>60%) and organic matter (10-30%) (Fox 

and Trefry, 2018).  

In addition to excess nutrients that are hastening eutrophication of the system, the IRL has been 

negatively impacted by the destruction of shorelines and inland habitats. The loss of native 

vegetation, habitat fragmentation, and the introduction of invasive and exotic species displaces 

native populations, alters species migrations, and disrupts natural processes such as fire regimes, 

water flow and purification, and species composition.  

The Indian River Lagoon (IRL) watershed is regulated by multiple agencies and jurisdictions. The 

watershed has been divided into four major waterbodies for management purposes that are based 

on their ecological characteristics: the Halifax River, Mosquito Lagoon (ML), Banana River Lagoon 

(BRL), and the Indian River (IRL). Two different state agencies, the St. Johns River Water 

Management District (SJRWMD) in the northern IRL and the South Florida Water Management 

http://www.census.gov/
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District (SFWMD) in the southern IRL are the lead entities responsible for monitoring, permitting, , 

and scientifically investigating the IRL. They, alongside other organizations,  have established the 

water quality and habitat monitoring networks used for the analyses in this report. The Florida Fish 

and Wildlife Conservation Commission (FWC) and the Florida Department of Environmental 

Protection (FDEP) also have management responsibilities. FWC focuses on species protection and 

marine enforcement, while FDEP is responsible for pollution reduction regulation and management 

throughout Florida’s designated Aquatic Preserves. Permitting and enforcement of shoreline and 

in-water habitat impacts are delegated to either the Army Corps of Engineers (ACOE) or FDEP 

depending on the project. Impact to species of special concerns fall under the purview of the U.S. 

Fish and Wildlife Service or the FWC, depending on the species and its listing status. In addition, 

agencies have been improving monitoring networks to provide feedback loops for adaptive 

management and implementing federal the Clean Water Act, as well as state mandated Total 

Maximum Daily Loads (TMDLs) and Basin Management Action Plans (BMAPs). 

Beyond these essential state and federal government agencies, there are many local governments 

and non-governmental organizations working to improve conditions within the IRL. County and 

municipal governments work to reduce nutrient pollution by upgrading wastewater treatment 

plants; converting residents from systems septic systems to sewer systems; improving stormwater 

infrastructure; purchasing buffer lands for water filtration and storage; rediverting canals away 

from the IRL; and removing and reducing sources of IRL muck. Non-governmental organizations 

are working to raise awareness of IRL issues, keeping focus on the need to fund restoration and 

protection efforts. They enlist thousands of volunteers to implement projects focused on habitat 

restoration and improvement, and provide educational programs for youth and adults that increase 

stewardship efforts that improve IRL conditions. 

Through these efforts, residents of the region are also becoming more aware of the need for stable, 

recurring funding to improve the IRL. After a massive IRL fishkill in Brevard County in 2016, 

community residents voted to approve a half-cent sales tax  to fund the Save Our Indian River 

Lagoon (SOIRL) Program Plan to decrease nutrient pollution, remove muck and excess nutrients, 

and restore the IRL ecosystem.  Since then, residents of Indian River County and St. Lucie County 

have also approved similar sales taxes to help fund Lagoon restoration efforts. 

INDIAN RIVER LAGOON NATIONAL ESTUARY PROGRAM 

In 1990, the IRL was identified by the United States Environmental Protection Agency (EPA) as an 

“estuary of national significance” and the IRL National Estuary Program (IRLNEP) was established. 

The IRLNEP provides a non-regulatory, stakeholder-driven, collaborative approach to coastal 

watershed restoration and protection based on four cornerstones: 

1) A watershed focus that moves beyond political jurisdictions, 

2) An integration of the best available science with sound decision-making, 

3) A collaborative, bottom-up approach to problem-solving, and 

4) A commitment to public engagement and  involvement. 

Each of the 28 National Estuary Programs is charged with developing and implementing a 

Comprehensive Conservation and Management Plan (CCMP) that establishes priorities for 
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activities, research, and funding (IRLNEP, 2018). The CCMP serves as a blueprint to guide future 

decisions and addresses a wide range of environmental protection issues, including: 

• Water quality 

• Habitat 

• Fish and wildlife 

• Pathogens 

• Land use 

• Introduced species 

The first CCMP for the IRL was released in 1996 and subsequently updated in 2008 and 2019. The 

CCMP provides a regional plan to protect, restore, and enhance water quality, sediments, and living 

resources within the lagoon to facilitate communication and foster progress toward returning the 

IRL to a healthier condition. During the 2018 CCMP revision, the IRLNEP presented their newly 

developed Vital Sign Wheel (Figure 3). The IRLNEP Vital Sign Wheel includes 32 vital signs of IRL 

health that align with the IRLNEP’s “One Lagoon – One Community – One Voice” mission as follows:  

• One Lagoon – Water quality, habitat restoration, and living resources issues and actions are 

addressed within the One Lagoon section of the Vital Signs Wheel.  

• One Community – Community planning, economic development, and coastal resilience 

issues are addressed within the Healthy Communities section of the Vital Signs Wheel.  

• One Voice – Strategic IRLNEP activities authorized by Section 320 of the Clean Water Act 

are addressed within the Communicate, Collaborate, and Coordinate section of the Vital 

Signs Wheel. Specific outputs (deliverables) and outcomes from this segment represent 

essential CCMP implementation and financial activities that drive restoration and 

stewardship of the IRL.  

The Vital Signs Wheel provides the structure for all interested parties (citizens, scientists, local 

communities, public agencies, and stakeholders) to address any vital sign in their areas of 

responsibility and work toward improving current conditions. Thus, the Vital Signs Wheel 

essentially acts as a “Call to Action” toward a healthy lagoon. As part of the “One Voice” mission, the 

IRLNEP made a strategic decision to prioritize the development of a technical report that would 

integrate the most recent, compatible data across the entire watershed to understand current 

conditions and trends over time.  
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Figure 3. The IRLNEP Vital Sign Wheel used to move each vital sign into the center where a healthy lagoon resides.
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ORGANIZATION OF THE REPORT 

STATE OF THE LAGOON CONCEPTUAL DIAGRAM FOR INTEGRATING A 

SYSTEM-WIDE APPROACH 

While the Vital Signs Wheel is critical for identifying indicators necessary to characterize the health 

of the Indian River Lagoon, it does not define the relationships and interactions among the vital 

signs. To better understand these relationships, the vital signs were rearranged using a systems-

wide approach based on the Driver-Pressure-State-Impact-Response (DPSIR) framework. DPSIR is 

used for interpreting biological responses to the effects of stressors and provides a causal 

framework for describing the interactions between humans and the environment (USEPA, 2015) 

(Figure 4). 

 

 

Figure 4. A representation of the Driver-Pressure-State-Impact-Response (DPSIR) adapted from USEPA. 

Driving forces, or drivers (D), reflect fundamental human wants and needs (food, water, shelter, 

etc.), as well as how they are impacted by pressures (P) that influence the balance and health of an 

ecosystem. Pressures exerted on the ecosystem may lead to a State (S) change (physical, chemical, 

and biological variables) of the environment. The overall changes in the quality and function of the 

ecosystem have an Impact (I) on the well-being of humans through the provision of ecosystem 

services (food, water, timber, air quality, recreational value, etc.). The Response (R) to these 

pressures, like altering behaviors and habits to positively impact the environment, rarely directly 

impacts drivers but instead changes how humans react to the drivers. For example, one human 

driver is the need for shelter, which, due to increasing human population, is increasing pressures 

such as stormwater pollution and habitat destruction. Human responses, like implementing low-

impact development to decrease pollution loading or purchasing land for habitat protection, can 

help mitigate the loss of habitat and pollution pressures placed upon the ecosystem. However, the 

responses do not significantly change the driver and the requirement for developed land to support 

population growth remains. 

The DPSIR framework is transparent, consistent, simple, and enhances communication between 

stakeholders. As this framework can easily be used by resource managers to address and monitor 

conditions to improve ecosystem health, the IRLNEP vital signs were translated into indicators 
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using one of the five DPSIR categories. Indicator selection was refined with input from the IRLNEP 

and organized by both the Vital Signs Wheel and the Stressor-Condition Framework. The State of 

the Estuary Technical Report produced by the Narragansett Bay Estuary Program (NBEP, 2017) 

provided an example to simplify the relationships between the broader groups and the DPSIR for 

the specific health indicators of the IRL (Figure 5). The State of the Indian River Lagoon Conceptual 

Diagram includes three major groupings: 1) the drivers and pressures on the left as Stressors 

(indicated by D or P), 2) Conditions are indicators that provide the state of the system on the right , 

and 3) the Impacts to community health that results from the state of the system and the 

community Response . Collectively, this framework assesses threats to lagoon health, resulting 

estuarine conditions, and how impacts will motivate responses.   

The Indian River Lagoon Technical Report focused on the stressors to and conditions of the IRL 

including an investigation of current conditions and trends over time. The report is organized in 

seven major indicator groups depicted in Figure 5 as well as the Vital Signs Wheel as follows:  

Chapter 1: Population, Land Use and Land Cover (Stressor) 
Chapter 2: Pollution Pressures (Stressor) 
Chapter 3: Invasive and Exotic Species (Stressor) 
Chapter 4: Coastal Resilience (Stressor) 
Chapter 5: Water Column (Condition) 
Chapter 6: Habitats (Condition) 
Chapter 7: Living Resources (Condition)  
 
Each indicator was investigated through the evaluation of associated metrics such as habitat 

acreage, nutrient concentrations, and species composition. Data collected or acquired through 

agency partners were analyzed to identify temporal and spatial changes, current conditions, and 

data gaps. Every chapter contains an introduction with summary table; data sources and analysis 

methods; results, discussion, data gaps and research needs. 

There were data available for many of the important indicators, however, some indicators lacked 

representative data or had no available data that were included in the summary of data gaps.  This 

report does not attempt to quantify causal relationships between stressor indicators and condition 

indicators but rather provide a conceptual idea of how these are related.
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Figure 5. Indicators of ecological stress are shown on the left and condition indicators on the right for the Indian River Lagoon.  
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COLLABORATIVE EFFORT 

The IRLNEP collaborates extensively with federal, state, county, university, and non-profit 

organizations to complete its mission. Without these collaborations, this document would not be 

possible, and the understanding of the links between stressors and conditions would not be 

complete. Two groups were formed to guide this effort, a Steering Committee (SC) and a Technical 

Advisory Committee (TAC). The SC was put in place to guide the project and advise integration into 

the IRLNEP planning goals. The TAC was comprised of scientific community members who helped 

align the vital signs in the IRLNEP CCMP with the disciplinary areas of scientific investigation. The 

TAC provided specific input on available data and literature and were recruited for guidance and 

peer review efforts throughout the development of the report. They helped to develop the extensive 

table of vital signs and available spatial and temporal scale data that is included in the Appendix.  

DATA SOURCES AND SAMPLING FREQUENCY 

Data Availability and Variability 

After the TAC helped identify data needs for the report, there were some significant challenges 

encountered in acquiring needed data from the numerous federal, state, county, and non-profit 

sources due to the volume of data available and the overlap of management responsibilities among 

agencies. For example, major changes within agency personnel have caused a loss of institutional 

knowledge and modifications to data download processes. In some cases, there were multiple data 

sets available for the same parameter, requiring additional work to ensure no duplicate data were 

used and that the dataset with the most complete, quality assured, and accurate data were 

considered. In other cases, insufficient quantities of quality assured data were available, resulting in 

temporal or spatial gaps in coverage. These data gaps and challenges were identified in each of the 

chapters to inform research and monitoring needs that can guide management strategies and 

evaluate the impact of response efforts to mitigate current and future stressors. 

Data from Monitoring Efforts 

Locating, acquiring, evaluating, and processing the dozens of datasets used in this report was a 

tremendous effort. Data obtained from government, non-profit and academic monitoring efforts 

were requested from the appropriate office. In the case where the data had been previously 

processed, agency scientists were consulted for further understanding of the dataset and its 

limitations. Some datasets were continuous through time and could be used for seasonal or long-

term trend testing, while others were discrete with varied temporal resolution. For example, 

temperature data were collected continuously at real-time in-situ monitoring stations or monthly at 

long-term monitoring stations, while other data such as macroalgae extent is more limited and 

collected periodically during seagrass transect surveys. Additionally, some monitoring was 

designed for specific research or project objectives, resulting in limited temporal datasets in 

specific areas. The ultimate goal was to represent the most complete and accurate condition of the 

IRL using the best available data.  
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SPATIAL ANALYSIS  

Geographic Information Systems (GIS) was the primary tool used to perform analysis and 

interpretation of spatial data because ecosystem management is well served by a spatial 

understanding of the interactions which occur between indicators. There are a number of spatial 

scales considered in this report, some of which align with management boundaries. The Basin 

Management Action Plan (BMAP) boundaries adopted by the FDEP were considered as well as 

jurisdictional decisions like adding the Halifax River to ensure adequate representation. A hierarchy 

of scales was used to represent each metric within the State of the Lagoon Conceptual Diagram as 

provided below and in greater detail in APPENDIX A.  

Hierarchy of Geographic Lagoon Scales 

Various geographic scales were implemented for data visualization and analysis for this report. 

With such a broad and variable set of indicators, the most appropriate and relevant spatial scale for 

each metric was considered (See APPENDIX A) using a hierarchy of geographic scales. 

Indian River Lagoon (In-water Scales) 

• Lagoon – This scale is the broadest geographic scale for all brackish water of the IRL, 

excluding terrestrial land. It includes only water within the IRL from the Halifax River at the 

northernmost boundary to Jupiter at its southern boundary (Figure 1). 

• Sublagoon – This scale divides the IRL into six regions: the Halifax River, the Mosquito 

Lagoon (ML), the Banana River Lagoon (BRL), the North IRL (NIRL), the Central IRL (CIRL), 

and the South IRL (SIRL). The sublagoons are typically used by FDEP for BMAP planning 

and analysis and represent an intermediate geographic scale for the lagoon water area 

(Figure 6). 

• Sublagoon Regions – Sublagoons are further divided into 11 smaller sublagoon regions: 

the Upper and Lower Halifax River Estuary (HRE-U, HRE-L); North, Central, and South 

Mosquito Lagoon (ML-N, ML-C, ML-S); the BRL (non-divided); the NIRL (non-divided); the 

North and South CIRL (CIRL-N, CIRL-S); and the North and South SIRL (SIRL-N, SIRL-S). The 

Sublagoon Regions are guided by the Numeric Nutrient Criteria (NNC) segments defined by 

the FDEP and are the most detailed geographic scale for the lagoon water areas (Figure 7). 

• Tributary – This scale includes the rivers and canals that discharge freshwater and 

pollutants into the IRL. Larger tributaries like the Sebastian River and the St. Lucie River 

have associated estuaries where they meet the IRL. With rivers, the balance of salinity is 

highly dependent on wind and tidal influences as well as precipitation and inland water 

management goals (Figure 2). 

Indian River Lagoon Watershed Scales  

• IRLNEP Watershed – This represents the complete watershed as defined by IRLNEP that 

includes the terrestrial area that drains into the IRL (Figure 8). 

• Watershed Basins – The IRLNEP watershed divided into eight watershed basins: the 

Halifax River, the Mosquito Lagoon, the Banana River Lagoon, the North IRL, the Central 

IRL, the South IRL, the St. Lucie Estuary (SLE), and the Loxahatchee River. These basins are 
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primarily derived from the watershed basins defined by the SJRWMD and SFWMD, with 

some alterations via stakeholder inputs. The watershed basins are intermediate geographic 

scale for the IRL Watershed (Figure 8).   

• Watershed Subbasin – This scale further divides the IRL watershed subbasins into 26 

smaller regions: including Spruce Creek, Halifax River; three subbasins in the Mosquito 

Lagoon, two in the Banana River; four subbasins in the North IRL and four in the Central 

IRL; two subbasins within the South IRL; and six subbasins within the SLE. Similar to the 

Watershed Basins, the Subbasins are derived from SJRWMD and SFWMD subbasin 

boundaries and allow for greater spatial detail (Figure 9 and Figure 10).  
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Figure 6. Sublagoon areas within the Indian River Lagoon. 
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Figure 7: Sublagoon regions in the Indian River Lagoon. 



THE STATE OF THE INDIAN RIVER LAGOON TECHNICAL REPORT 
INTRODUCTION 

22 | P a g e  
 

 

Figure 8. Watershed basin boundaries within the IRLNEP watershed boundary (black polygon). 
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Figure 9. Watershed subbasin boundaries for the northern half of the IRL Watershed. 
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Figure 10. Watershed subbasin boundaries for the southern half of the IRL Watershed. 
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HISTORICAL DATA 

Historical data were used in this report to analyze long-term patterns and trends and to provide 

historical narrative and context for comparison and discussion. Available data were compiled to 

cover a range of spatial and temporal scales which varied by indicator (APPENDIX A). There were 

long historical data records for indicators like population and air temperature that were used for 

30-year moving averages in the coastal resilience chapter. Ecological data such as water quality and 

species counts had shorter periods of record and sometimes intermittent sampling frequencies. In 

these cases, trend analyses were conducted if there were at least five consecutive years of data. In 

some cases, data from two adjacent monitoring stations were combined for trend analysis. 

Continuous monitoring stations were established in the IRL by the SJRWMD and started operating 

in 2014, providing hourly data over the past ten years. 

LIMITATIONS AND FUTURE CONSIDERATIONS  

Many indicators in this report have long-term and spatially representative data records, while 

others lack adequate data. One of the missions of the IRLNEP is to identify and address critical 

research needed to improve IRL ecosystem health. Through the collaborative data acquisition 

process required to conduct the analysis for this report, important data gaps and future research 

needs were revealed that can guide future priorities.    

It will take extensive collaboration among the agencies and organizations involved in IRL 

ecosystem management to address the data gaps and future monitoring needs. Sharing data 

through a centralized IRL data repository would facilitate consistent collaborative efforts. Improved 

data sharing enables anyone in the community, scientists, ecosystem managers, and statisticians to 

use the same data to examine changes in stressor-condition relationships over time. Collaboration 

and data sharing are key to maximizing the efficiency of IRL monitoring and restoration projects.   
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APPENDIX A: SPATIAL AND TEMPORAL SCALES OF INDICATOR 

METRICS  

Table 1. Spatial resolution of indicator data collected for this report. 
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STRESSORS 

Coastal Resilience 

Temperature X X  X        

Precipitation X X  X X X   X   

Sea Level Rise X X   X    X   

Acidification X    X X      

Storm Events   X  X    X   

Landscape and Physical 

Population     X     X X X 

Land Use         X X X 

Habitat 
Fragmentation         X X  
Wastewater 
Management         X X  
Stormwater 
Management         X X X 

Impervious Cover         X X  

Pollution Pressures 

External Pollutant 
Loading    X     X X X 

Internal Pollutant 
Loading     X       

Biological 

Invasive Exotic Flora         X X X 

Invasive Exotic 
Fauna     X X   X X X 

*Blank cells indicate lack of data availability or incompatibility for indicator at a given scale 
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CONDITIONS 

Species 

Birds           X 

Fish     X X      

Turtles   X X X       

Dolphins     X X      

Manatees   X X X X    X  

Habitat 

Seagrasses     X X      

Macroalgae     X X      

Epifauna and Infauna       X X    

Wetlands     X X      
Mosquito 
Impoundments    X  X      

Water Column 

Nutrients      X  X    

Dissolved Oxygen      X  X    

Clarity/Turbidity      X  X    

Chlorophyll-a      X  X    

Salinity      X  X    

Temperature      X  X    
Harmful Algal 
Blooms      X      

*Blank cells indicate lack of data availability or incompatibility for indicator at a given scale 
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Table 1. Temporal resolution of indicator data collected for this report. 
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Global 
Acidification 

                          1990-2020 
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Temperature  
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