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Water quality
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Reported cases of seagrass loss have increased, 
suggesting increased rates of seagrass decline 

worldwide (Orth et al., 2006).

http://marinas.com/view/overview/591_Mayaguez_Bay_Mayaguez_Puerto_Rico


Objective

• The main goal of this study is to determine 
long-term changes in seagrass habitat cover at 
Caja de Muertos Island Nature Reserve 
(CMINR).  

• Generate a more accurate and current seagrass benthic 
map of CMINR.

• Reconstruct the historic distribution of seagrass around 
CMINR.





Study Area

Caja de Muertos Island 
Nature Reserve

cheery-malu.blogspot.com

villasevilla.blogspot.com

villasevilla.blogspot.com

http://cheery-malu.blogspot.com/2007/06/trunk-bay-virgin-islands-national-park.html
http://villasevilla.blogspot.com/2011/11/day-trip-to-paradise-caja-de-muertos.html
http://villasevilla.blogspot.com/2011/11/day-trip-to-paradise-caja-de-muertos.html


Field work

• Sampled area was determined based 
on 3 criteria:
– Depth limit of Thalassia testudinum
– Distance from shore 
– Seagrass detection limit of historic 

photos

• Sampling sites
– 155 sites for calibration and validation

• Equipment 
– On-board submersible HD video 

camera
– Boat depth sounder
– Trimble Juno 3D Series
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Pre-Processing

DN to WorldView Radiance
Atmospheric correction

Water column correction
(Lyzenga 1978, 1981)

Maximum Likelihood 
Classification

Field Data

Accuracy Assessment 

2014 Seagrass Benthic Map

Bathymetry Map

SPEAR Relative 
Water Depth

WorldView-2



Benthic habitat map 

Truth data

Benthic class Sand Hardbottom Coral
Sparse 

seagrass
Dense 

seagrass
Very dense 

seagrass
Classification 

overall 
Producer 
accuracy 
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s Sand 8 1 9 88.89%

Hardbottom 4 1 1 6 0.00%

Coral 1 1 2 50.00%

Sparse seagrass 4 4 100.00%

Dense seagrass 3 2 2 3 10 30.00%

Very dense seagrass 4 2 6 33.33%

Truth overall 11 2 5 8 7 4 37

User accuracy 72.73% 0.00% 20.00% 50.00% 42.86% 50.00%

Overall 
Accuracy: 
48.65%
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Pre-Processing

Noise and Sunglint Reduction 
DN to Radiance

Atmospheric correction
Water column correction

(EOMAP’s algorithms)

Object-Based Image Analysis 
Field Data

Accuracy Assessment 

2014 Seagrass Benthic Map

Object-Based Image Analysis
Historical Aerial 

Photography 
(1950-2014) 

Detection of 
long-term 
changes in 

seagrass habitat 
cover

WorldView-2

Seafloor reflectance data

Bathymetry data



1950-2014 Seagrass Cover Change

31% increase

Year Area (m2)

1950 598,173

2014 867,731

Change 269,558
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