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I. Mapping coastal habitats of Sri Lanka



A preliminary report on the status of Kayankerni coral reef, Sri Lanka 
(Nishan Perera; 2019). <<link here>>

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiw87WIlNP_AhX2-zgGHbagDzIQFnoECDAQAQ&url=http%3A%2F%2Fwww.sacep.org%2Fpdf%2FReports-Technical%2F2019.07.02-A-Preliminary-Report-on-Status-of-Kayankerni-Coral-Reef-Sri-Lanka-Final.pdf&usg=AOvVaw1nZO5iGtkECjGrpx7nAWuN&opi=89978449












Status of coral reefs of the world: 2020 report. Global Coral Reef 
Monitoring Network (GCRMN) and Interntaional Coral Reef Initiative. 
https://gcrmn.net/2020-report

https://gcrmn.net/2020-report
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Ellepola, Harischandra, Ranawana (2021) Ocean 
& Coastal Management. 
https://doi.org/10.1016/j.ocecoaman.2021.105667
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II. Describing (in more detail) coastal habitats



WHAT IS A CORAL REEF SURVEY?



Coral Reef Surveys
A way to collect information about the current state of a coral reef ecosystem
• “Snapshot”
• Environment is not manipulated

• Not an “experiment”

• Many different types
• Fish surveys
• Benthic surveys
• Macroinvertebrate surveys



Coral Reef Surveys
Not every organism at a given site can be counted
• Representative sample

• Defined survey area
• Replication

 



WHY SURVEY CORAL REEFS?



Management & Conservation

DATA

MPAs Fisheries 
management

Regulations Restoration



Variability over space
Surveying reefs in different locations allows us to compare reef 
health in sites with different conditions
• Human impacts (e.g., marine disasters)
• Pollution, runoff
• Coastal development
• Current, water motion
• Management regimes, protection status



Variability over time
Surveying the same reefs over time allow us to understand how reefs 
change in response to various forces
• Hot water events (bleaching)
• Marine disasters
• Change in protection status
• Predator outbreaks
• Growth/recovery



Define your 
survey motivation

What do you want to learn from 
your surveys?

What data products do you need 
to answer that question?



Survey motivation
Monitoring
• Change over time
• Not hypothesis-driven

Research 
• Questions should be:

• Specific
• Testable
• Hypothesis-driven @TheJoeLepore



Choose the appropriate 
survey design

• Large-scale
• Small-scale
• Time series 
• Before/after



Consider data type & resolution
Species

L. bohar

L. kasmira

Genus

Lutjanus

Family

Lutjanidae
(Snappers)

Functional Group

Carnivores

M. niger C. amblyrhynchos



Variable of interest
Try to keep everything constant except for the variable you want to test

Example: What is the effect of island use type on benthic percent cover?

Keep constant Vary

Depth Island use type (resort, community, uninhabited)

Reef type (forereef, lagoon, patch reef)

Exposure (windward, leeward)



Successful surveys
• Data are representative of site
• Data collected to appropriate resolution
• Repeatable
• Clearly defined methodologies
• Not overly complicated
• Organized
• Only vary variable of interest
• Conducted safely
• Surveyors appropriately trained
• Data & metadata diligently collected, organized, & backed up

@TheJoeLepore



Unsuccessful surveys
• Disorganized
• Poorly defined or overly complex methodologies
• Data collected to wrong resolution
• Sites vary in too many ways
• Surveyors not properly trained
• Unsafe diving, snorkeling, or boating practices
• Data are disorganized and/or not backed up
• Metadata are poor or not collected

@TheJoeLepore







III. Goals of coastal monitoring







The GCRMN – Caribbean biophysical methods describe six elements of the 
coral reef ecosystem:

1) Abundance and biomass of key reef fish taxa, 
2) Relative cover of reef-building organisms (corals, coralline algae) and their 

dominant competitors, 
3) Assessment of coral health,
4) Recruitment of reef-building corals, 
5) Abundance of key macroinvertebrate species, and 
6) Water quality. 

These elements provide an overview of the current condition of the coral reef 
ecosystem as well as an indication of likely future trajectories. The GCRMN-
Caribbean recognizes that by collecting information about these elements across 
multiple locations, with regular re-sampling through time, it will be possible to 
more knowingly describe the status of coral reef health in the Caribbean and to 
assess the effectiveness of local and regional management efforts.

United Nations Environment Programme (2016). GCRMN-Caribbean 
Guidelines For Coral Reef Biophysical Monitoring. 
https://wedocs.unep.org/20.500.11822/33574. 

https://wedocs.unep.org/20.500.11822/33574


1) Abundance and biomass of key reef fish taxa

Core information to collect – The goal of data collection for the fish taxa is to 
characterize the key species of economic and ecological importance. In total, the 
core data to collect are the density and size structure of all species of 
snappers (Lutjanidae), groupers (Serranidae), parrotfish (Labridae – 
Scarinae), and surgeonfish (Acanthuridae). Additionally, it is recommended to 
record the presence of sensitive species (e.g., sharks, rays) or important invasive 
species (e.g., lionfish). 

Beyond the core information, it is highly recommended to provide estimates of 
the density and size structure of all fish species within the survey area. Such high 
resolution estimations of the fish assemblage provide the core information, while 
also providing fundamental information about other members of the fish 
assemblage that may serve important roles in fisheries or ecosystem 
maintenance (e.g., damselfish) that will be further considered or discovered in 
the years to come.



2)  Relative cover of reef-building organisms (corals, coralline algae) and 
their dominant competitors

Core information to collect – The goal of data collection for the assessment of 
benthic environment (i.e., corals, algae) is to document the relative cover of reef-
building, stony corals and their dominant competitors. As such, the core data to 
collect is the percent of the reef bottom that is covered by stony corals, 
gorgonians, sponges, and various types of algae (turf algae, macroalgae, 
and crustose coralline algae). The stony corals and some of the calcifying 
algae are the dominant taxa that build the coral reef structure, while the turf, 
some macroalgae and benthic invertebrates can compete with reef-builders and 
thereby limit growth of the reef structure.



3)  Assessment of coral health

Core information to collect – The goal of data collection for assessing coral 
health is to document the prevalence of disease (not including bleaching) in 
stony corals. Disease prevalence is a metric describing the proportion of coral 
colonies that exhibit signs or pathologies of any disease. Because of the 
challenges associated with defining the boundaries of individual coral colonies in 
photographs, the GCRMN core information reports coral disease as the 
proportion of replicated benthic areas (e.g., photoquadrats) that have diseased 
corals. Note that while this simplified method does not capture many elements of 
coral disease ecology, like species- or size-specificity of disease incidence, this 
is a useful approach for collecting standardized and inter-comparable data 
describing coral health.



4)  Recruitment of reef-building corals

Core information to collect – The goal of data collection for coral recruitment is to 
estimate the density of young corals that are likely to contribute to the next 
generation of adult corals on the reef. Documenting the early life stages of 
corals is notoriously challenging, given that many of the smallest coral settlers 
(e.g., those that recently settled to the reef substrate) are very small and are 
found in cryptic habitats, such as in cracks or on the hidden surfaces of rocks. As 
such, this protocol employs an operational definition of coral recruits as those 
smallest individuals (0.5-4.0 cm diameter) that are visible to a diver in situ.

NOTE: In addition to the coral recruitment data, the observer should take a measurement 
to the nearest cm for the visually averaged macroalgal height within the quadrat; and to the 
nearest mm for the visually averaged turf algal height within each quadrant. These can be 
measured quickly with a small plastic ruler.



5)  Abundance of key macroinvertebrate species

Core information to collect – The goal of data collection for key macro-
invertebrate species is to provide an estimate of the density of biologically and 
economically important species on the reef. There are two principal groups of 
macro-invertebrates that are targets for data collection, the sea urchins and the 
sea cucumbers. The core data to collect are the densities of the long-spined 
sea urchin (Diadema antillarum), other sea urchins, and all sea cucumbers.



6)  Water quality

Core information to collect – The goal of data collection for water quality is to 
provide an estimate of the concentration of particulates in the water column. 
Water quality is influenced by many factors, ranging from oceanographic delivery 
of nutrients, algal growth in the water column, terrestrial contribution (e.g., mud 
and silt), and anthropogenic inputs. As an estimate of the integrated water 
quality, the core data to collect are the depths at which standardized Secchi 
disks are visible in the surface waters of the reef. Use of Secchi disks is a 
standardized and common metric that captures the basic elements of water 
quality and has a long history of application.



IV. Technology





10m





(Sandin et al. 2022 Coral Reefs)



(Smith et al. 2016, Proc Roy Soc B)

Regional surveys – benthic assemblages



















Environmental imaging pipeline

1) Image acquisition

2) Model construction (2D, 3D, or 4D)

3) Data extraction and visual analytics

4) Data curation and access
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