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Personal Introduction 
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•  Relevant Experience to the Fellowship 

3 



Background and Interests 

•  Undergraduate Degrees: 
–  Social Studies Education (Geography and History) 
– Environmental Geography 

•  Introduction to GIS / Remote Sensing 

•  Graduate Work:                 (Ohio) 
– M.A. Geography: Nature – Society Interactions 

•  GIS TA, Remote Sensing  

– M.En. Environmental Science: Coastal Management 
•  Tropical Marine Ecology, Coral Reef  Ecology, GIS in 

Landscape Ecology, Limnology 
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Experience 

•  Remote Sensing 
– ERDAS Imagine 

•  Geography M.A. 
–  Landsat: LULC Change of  Cozumel, Mexico 

•  Environmental Science M.En. 
–  Quickbird: Classification of  Benthic Features, Curaçao N.A. 

•  Marine Ecology 
– Tropical Marine Ecology 
– Coral Reef  Ecology 
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Examples of  Remote Sensing 
in Coastal Areas 

•  Cozumel, Mexico 
– LULC Change 

•  Curaçao, Netherlands Antilles 
– Benthic Mapping 
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Cozumel, Mexico 
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Cozumel 
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Biological Significance of  Cozumel 
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Cozumel Cruise Ship Arrivals 
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Tourism Development 

h"p://www2.uwsuper.edu/ccrs/Old%20Index.htm	   11 



Methodologies 

•  Qualitative 
– Semi-structured interviews with 21 participants in 

July of  2005. 

•  Quantitative 
– LULC 1998-2001 
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Interview Results 

•  Perception of  residents indicated: 
–  Politicians disregarded local requests. 

–  Cruise ship visitation stresses local resources (e.g. water supply, sanitation) 

•  Cozumel population estimate as of  2005: 75,000 – 2010: 90,000 
–  http://www.travelyucatan.com/cozumel_mexico.php 

•  Cruise Ship Tourist arrivals for 2003: 2,708,913  
 (World Travel and Tourism Council 2004)    

–  Concern for coastal water quality from dolphin enclosures, ship 
discharges and inadequate sewage treatment at tourist locations. 

–  No real economic “trickle down” to residents 
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LULC 1988 - 2001 
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Image Processing 

•  Conversion of  Landsat TM Digital Numbers (DN) to ETM DNs. 

•  Created AOI of  Cozumel Island 

•  Dark object subtraction for atmospheric correction. 

•  Subset of  bands 5,3,1 for vegetation comparison. 

•  Unsupervised classification of  20 classes. 

•  Using ground reference points, I merged the 20 classes to 10. 

15 



LULC Change 1998 - 2001 
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LULC Summary 

•  Additional Cruise Ship Piers 
–  1-3 Piers: Sediment from concrete mixing, Paraiso reef  damage. 

•  Increased Urban Areas 
–  Change in San Miguel’s urban area from 2.09 miles2 to 3.25 miles2.  

•  Increased Coastal Construction 
–  Sediment from concrete mixing, removal of  mangroves, sewage 

runoff. 

•  Increased Water Well Pipelines 
–  Aquifer reduction and salt water intrusion 
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Hurricanes Emily / Wilma (2005) 
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Biological effects of  Hurricanes 
Emily and Wilma 
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Curaçao N.A. 
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Curaçao Reefs 
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Mapping Procedures 

•  Create Bathymetric Map of  Study Site 
– Using Depth Data Loggers, GPS and ArcGIS 

•  Create Benthic Classification Map of  Study Site 
– Using Remote Sensing Data 
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Transect Data Collection 
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Benthic Mapping 
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Transect Video 
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Incorporating Coral Cover with 
Habitat Maps 
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Benthic Classification 
Learning Experience (Course Project: Landscape Ecology) 
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Land Mask 
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Deglinting 
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Deglinting Equations and Model 
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Deglinting Results 
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Benthic Classification 
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Spatial Survey of  Benthic/Terrestrial 
Relationships 
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Less	  Developed	  Areas	   35 



Benthic Composition by Location 
(Meters2) 

Coral Sand 
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Discussion 

Discussion 

•  Additional preprocessing procedures 
would enhance classification by 
minimizing the similarities in the 
spectral reflectance signatures. 

•  Some classification errors 
•  Important to understand limits of  

tools, coral reef  areas that look like 
they have less coral may just be 
oriented differently, and sensors can’t 
observe coral deeper than 24’. 

•  Further research needed to see if  
development is influencing reef  
organization. 
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Things I would have done differently… 
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Role as a Fellow 

•  Facilitate the development of  a land-based 
source of  pollution product for Coral Reef  
Watch 

•  Collaborate with STAR Remote Sensing 
Scientists and CRCP managers to ascertain 
components of  an effective product for 
detecting sediment plumes in coastal waters. 
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Australia Workshop 

40 



Australia Workshop 

41 



Australia Workshop 

•  Perceived obstacles to developing these. 
– Atmospheric corrections applicable to locations 

throughout the world (Wang). 
– Correction for backscattering from substrate surface 

in shallow coastal areas. 
– Water column correction. 
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Needs Identification 
(As they relate to CRW) 

•  CRCP Goals and Objectives (2010-2015) 
–  Impacts 
•  Fishing (NMFS) 
•  Climate Change (CRW – SST etc.) 
•  Land-based sources of  pollution 
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Needs Identification 
(As they relate to CRW) 

•  STAR Mission Statement: 
– To accelerate the transfer satellite observations of  

the land, atmosphere, ocean, and climate from 
scientific research and development into routine 
operations, and offer state-of-the-art data, products, 
and services to decision makers. 
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Crosswalk between CRW, STAR 
and CRCP Goals and Objectives 

Role:	  

Provide	  land-‐based	  polluDon	  product:	  

Sediment	  Plumes	  

Chlorophyll	  a	  concentraDons	  

Mission:	  

Provide	  managers	  with	  tools	  needed	  to	  
monitor	  threats	  to	  coral	  reefs.	  

Role:	  

Algorithms	  for	  operaDonal	  products:	  

Atmospheric	  correcDons	  (Wang)	  

Backsca"ering	  correcDons	  

Mission:	  

Provide	  CRW	  with	  operaDonal	  products	  
that	  will	  fulfill	  STAR	  mission	  objecDves.	  

Role:	  

Facilitate	  input	  from	  managers	  to	  idenDfy	  
the	  best	  possible	  LBSP	  product	  and	  provide	  
opportuniDes	  for	  developing	  LBSP	  products	  
by	  obtaining	  access	  to	  validaDon	  and	  
verificaDon	  data.	  

Mission:	  

To	  reduce	  and	  prevent	  the	  impacts	  of	  land-‐
based	  sources	  of	  polluDon	  on	  coral	  reef	  
ecosystems	  	  
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