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Regional U.S. IOOS: increased observations, distinctive knowledge, and critical 
technological abilities…development of products to meet regional needs 



OUR MISSION: OCEAN OBSERVATIONS AND PREDICTIONS – 24/7 – IN SUPPORT OF 
YOUR MARINE ACTIVITIES 
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MODELING:  The CariCOOS Nearshore Wave Model 

HIGHLIGHTS 

• 12 nearshore grids at resolution from 240 meters to 10 meters 

• Moving to unstructured SWAN in FY16 









Wind sea spectral peak  
with partition energy esea 

Swell spectral peak with  
Partition energy eswell 
 



COASTAL HAZARDS: BREAKING WAVES 



CUSTOM HAZARDOUS CURRENTS WARNING SIGNS 



Beach Forecast & Warning Process 
Ernesto Rodríguez 

Senior Forecaster 

Marine Program Leader 

NOAA National Weather Service  

Weather Forecast Office - San Juan 

April 27, 2016 

NOAA  Collaborators:     





Surf Zone Forecast 

www.weather.gov/sju/?n=beach 

http://www.weather.gov/sju/?n=beach


Watches, Advisories & Warnings 
• High Surf Advisory 
• High Surf Warning 
• Coastal Flood Watch 
• Coastal Flood Advisory  
• Coastal Flood Warning 
• Rip Current Statement 

 



Decision Support Services 
Hazard Weather Outlook 



2012-2013 

NOAA Sea Grant performed a 
research about Drownings in 

Puerto Rico’s beaches 

Early 2014 

CariCOOS developed a 
breaking wave height model 

Late 2014 

National Weather Service San Juan 
started issuing the Surf Zone Forecast 

2015 

NWS San Juan increased the 
awareness issuing High Surf 

Advisories & Rip Current Statements 

By the end of 
2015  

Drownings associated with rip 
currents have diminished by 50% 

compared with the long term 
average of 30 deaths 

Joint efforts led to a significant reduction of drownings associated with rip currents on beaches in Puerto Rico 

Emergency managers, local lifeguard associations, newspapers, radio and TV reporters spread the message about the rip currents and relayed the NWS advisories. 



Significant reduction of drownings associated with rip currents in 2015  

NWS San Juan 
Statements & Advisories   Outreach Activities   Media Partners 





Surf Height 

Breaking Wave Height Model  

Research                        Operations 

Rip Current Risk  

Significant Wave Height 



ESI Mapping  
ESI maps were the brainchild of Reseach Planning 
Inc. (RPI), a NOAA contractor. In 1979, the Ixtoc 1 
exploratory oil well blew out, spilling 140 million 
gallons of crude oil into the Gulf of Mexico. The first 
Environmental Sensitivity Index (ESI) maps were 
created by RPI to prioritize areas along the Texas 
coast for environmental cleanup.  



ESI maps were initially hand 
drawn over U.S. Geological 
Survey (USGS) maps. Areas 
along the shore were 
"ranked" in terms of their 
vulnerability in the event of 
a spill. Scientists used 
marker pens to color code 
the maps, making it easy to 
quickly identify high-risk 
areas. The first ESI maps for 
Puerto Rico were done in 
this fashion in 1984. 





Technological advances allowed for greater accuracy and 
distribution of ESI maps. Cost-effective, large-format 
color copiers and printers quickly made 11" x 17" the 
preferred page size. The first ESI atlas developed using 
GIS was produced in 1989. GIS software enabled a more 
precise presentation of the color-coded, ranked 
shoreline sensitivity. 
Although the initial intent of using GIS for ESI mapping 
was to produce a high-quality, less-expensive paper 
product, it quickly became apparent that the GIS data 
themselves were in equally high demand. 



In 1989, the Exxon Valdez 
oil spill also had a significant 
impact on the demand for 
ESI maps. Public concern 
over the damage oil caused 
to the coastal environment 
was heightened. State and 
federal funds and legislation 
were directed to oil spill 
prevention and response 
strategies. 



It was important to develop 
a standard ESI format so 
responders who move from 
spills on different coasts 
would have maps with the 
same look, allowing them 
to easily extract resources 
at risk.  
Research Planning, Inc. 
(RPI), put together the first 
set of ESI guidelines in June 
of 1993. Based on these 
guidelines, the Marine Spill 
Response Corporation 
created digital versions of 
nearly all of NOAA's 
existing ESI maps.  
 



ESI maps have proven to have a long-term use and they 
are excellent tools for planning, development of land 
use, and project evaluation.   
The next ESI effort in the Caribbean started in the late 
1990’s.  The final maps printed in 2000 included Puerto 
Rico, US Virgin Islands and British Virgin Islands.  It also 
included the Reach Sensitivity Index (RSI) for some PR 
Rivers.  Although dated, these are still some of the most 
complete ESI maps in the NOAA library. 



2000 ESI Map 
1984 ESI Map 







New ESI Maps also had species data  



Archaeological/Historical Site—Location of archaeological and historic sites for 
coastal and inland areas. These resources include known archaeological sites 
documented in the master site file for Puerto Rico, and most National Register listed 
and potentially eligible historic sites. The exact location and extent of these sites are 
not represented on the maps due to their sensitivity to disturbance and vandalism, 
instead, sites are depicted on the maps with an icon placed in the general vicinity of 
the site (or group of sites). This information was provided by the Puerto Rico State 
Historic Preservation Office. For more specific site information and guidance 
during planning and response operations, please contact the State Historic 
Preservation Officer at 787/721-3737. 



ESI data is incorporated into new 
platforms 



Challenges  

• Data mining, who has the data, and are they willing 
to share it.  

• Sensitive data such as archeological sites, location of 
sensitive species. 

• Correct data, eg. Water intakes.   
• Use existing data. 

 



ESI Maps provide a concise summary of coastal 
and inland resources that could be at risk in the 
event of an oil spill. 
 
They are a universally understood format in the 
spill response community, allowing for a quick 
understanding of coastal features.    
 
ESI maps will constantly evolve as technology and 
information get better. 
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