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Regional U.S. IOOS: increased observations, distinctive knowledge, and critical
technological abilities...development of products to meet regional needs
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OUR MISSION: OCEAN OBSERVATIONS AND PREDICTIONS - 24/7 — IN SUPPORT OF
YOUR MARINE ACTIVITIES

AT
(2 ' II cARicoos BUOYS
18.0205 -63.8416

British
Virgin
o (K) - :
aves ) . (\ 91a| %05
12,998 °27 89

Currents 1131447 3

Buoys

R
M 551
12.5 -

Map data 82016 Google | Terms of Use

WINDS WAVES MARINE OPERATIONS GOASTAL HAZARDS

ECOSYSTEMS & WATER

TIDES & CURRENTS OCEAN COLOR & SST CLIMATE VARIABILITY QUALITY

@ IOQOS | integrated Ocean Observing System



(variable
location)

Meteo Station . @ _
RINCON - ; | B8 Daasuoy

Meteo

Statjon ’
miNcoN 4 (s

2 GURABO
*~ Meteo Station

ation

MAREAS ¢ | HFR Antenna
W ~ SANDY POINT
7 Meteo Station G

.(vari_éble -

b = (pible
REFERENCES
Gliders
@ Winds Stations
4 Buoys

@ High Frequency
Radars




CARICOOS

OPERATIONAL SEAGLIDER DEPLOYMENTS
COLLABORATION WITH NOAA-AOML
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The CariCOOS Nearshore Wave Model
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12 nearshore grids at resolution from 240 meters to 10 meters

Moving to unstructured SWAN in FY16
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EXPECTED BREAKER HEIGHT
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COASTAL HAZARDS: BREAKING WAVES
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CARICOOS

CUSTOM HAZARDOUS CURRENTS WARNING SIGNS
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eaje esta playa presenta corrientes peligrosas que pueden causar la muerte |n esta olaya han muerto bafistas
an cause dangerous currents which have caused several drownings at this beach lsgarde hater <liia amaskadas
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O usted esta aqui Beachgoers have died here after
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Beach Forecast & Warning Process

Ernesto Rodriguez
Senior Forecaster
Marine Program Leader
NOAA National Weather Service
Weather Forecast Office - San Juan

April 27, 2016

NOAA Collaborators: @-ﬂl M“t
CARICOOS

Puearto Rico
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Surf Zone Forecast

Surf Forecast
Issued by NWS San Juan, PR

Current Version | Previous Version | Text Only | Print | Product List | Glossary On
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SURE ZONE FORE
ot

FOR PUERTO RICO
I0ONAL WEATHER SERVICE SAN JUAN PR

159 PM AST THU MAR 10 2016

LOW RISK...SURF ZONE COMDITIONS ARE NOT EXPECTED TO SUFPPORT THE
DEVELOPMENT OF LIFE THREATENING RIP CURRENTS. HOWEVER, LIFE THREATEMING
RIF CURRENTE OFTEN OCCUR INM THE VICINITY OF REEFS, J ES AND PIERS.

MODERATE RISK...SURF ZONE CONDITIONS ARE FAVORABLE FOR THE DEVELOPMENT OF
LIFE THREATENING RIP CURRENTS.

HIGH RISK...5URF ZONE CONDITIONS WILL LIKELY SUPPORT THE DEVELOPMENT OF
LIFE THREATENING RIP CURRENTS.

FRZOO01-111BOD-

SAN JUAN AND VICINITY-

INCLUDING THE BEACHES OF...CAROLIMA...S8N JUAN AND TOA BAJA
159 PM AST THU MAR 10 2016

.. .HLIGH SURE
. .HIGH RIPF CURR

1S0RY IN EFFECT UNTIL & EM AST FRIDA
NT RISK IN EFFECT THROUGH FRIDAY AFTERNOOM...

BHEAKING WAVE HEIGHT RIF CURRENT RISK
BALNEARIC CAROLLNA
CORDADD

ISLA VERDE

OCEAN PAREK
LEVITTOWN

JTONIGHT. . JMOSTLY CLOUDY. SCATTERED SHOWERE. LOWS IN THE UPPER B0S.
KORTHEAST WINDS AROUNMD 10 MPH.

53

PRZOD2-111E00-
HORTHEAS
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Issued: IVon |
Breaking Waves:
Rip Current Risk:

Playa Jobos

slands Beaches

NOTICE TO ALL USERS - The graphical surf zone forecast is experimental and may not be available at all times. For additional information please contact

the webmaster.

Rigk Level Destription

Click on the icons for more

The risk for rip currents is low, however, iife threatening rip
Low currents often oceur in the vicinity of inlets, greins, jetties,
reefs, and piers.

s,

Life threatening rip currents are possible in the surf
Zone.

Moderate

Life threatening rip currents are likely in the surf
zone.

The map above is color-coded to indicate the forecast rip current risk
level. Click on the beach area of vour choice for more information.

Rip currents are powerful, channeled currents of water flowing away from
shore. They typically extend from the shoreline, through the surf zone, and
past the line of breaking waves. Rip currents can occur at any beach with
breaking waves.

If caught in a rip current, swim paraliel to the beach and you will eventually
swim out of the outgeing current. Remember to heed the advice of the local
beach patrol and flag warning systems.

Yﬂu@ Rip Current Safety Videos

Click here for the Surf Zone Forecast

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



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

Watches, Advisories & Warnings

Click on the map below for the latest forecast.

Read watches

warnings &
advisories

e High Surf Advisory

e High Surf Warning
High Surf Advisary [
Small Craft Advisory

Rip Current Statement % i Coa Sta I F I OOd Watc h
]
]

Hazardous Weather
Outlook

Short Term Forecast

e Coastal Flood Advisory

e Coastal Flood Warning
* Rip Current Statement

Click on the map below for the latest forec ast.

Read watches,
warnings &

P ar— NWS San Juan - Surf Zone Forecast
SOVISOTIES

Valid for: Wednesday Apr 27,2016

D HIGH RISK OF RIP CURRENTS ’:

Rip Current Statement

Hazardous Weather
Outlook

Short Term Forec ast

[ [0

Rip Current Risk
LOW

MODERATE




Decision Support Services

Hazard Weather Outlook
Flood Thunderstorm Heat Wind Waves

NONE

Wind Threat Waves Threat
S ik & A AT S A SEIR R A B ANT S 2 P . S S DONE LN 2SG% e P AET B AR
Rip Currents Threat
Wamd from & AM AST Mar 10, 2008 to & P AST Mar 10, 2016
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Wind Threat Waves Threat Rip Current Threat
Threat Winds Waves Rip Current
The risk for rip
Wind sustained Significant currents is low. Rip
20-24 mph wave height currents often occur
possible. 5-6 feet in the vicinity of
reefs and piers.




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.
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PUERTO RICO "&& ,;S" Drownings associated with rip
NOAA Sea Grant performed a _ R currents have diminished by 50%
research about Drownings in National Weather Service San Juan compared with the long term
Puerto Rico’s beaches started issuing the Surf Zone Forecast average of 30 deaths

By the end of

Late 2014 2015
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Significant reduction of drownings associated with rip currents in 2015

NWS San Juan

Statements & Advisories Outreach Activities

‘-"--_' NS S3m Juam

& Noy 23 Rough seas and High Risk of Rip
Currents expected through tonight ALTO RIESGO DE RESACAS
go.usa.gov/3eKHe #prwx #usviwx —_—
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& nov 26: HIGH Risk of Rip Currents
expected along the north coast of Puerto
Rico. go.usa.gov/3eKHe #prwx

AEMEAD @AEMEAD1 - Apr 19

/ Boletin AEMEAD :: High Surf Advisory
issued April 19 at 5:33PM ADT until April
19 at 7:00PM ADT by NWS

Las advertencias de corrientes
marinas hay que tomarlas en serio

E:]h-ll--::- Maervers | cnacrers §enmersharasem PH IMEHHHBM@

SNM emite advertencia de alto riesgo de
corrientes marinas

Conoce los cetslles e e

ma o= e eCcOm

AEMEAD @AEMEADT - Apr 19

) Boletin AEMEAD :: Rip Current Statement
issued April 19 at 5:33PM ADT until April
19 at 9:00PM ADT by NWS
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Research mmm) Operations

[F] CreateGrids_SurfHeight 53

ToolType = "numeric"
from numpy import *
18 import math as mt
19 HideTool = 0

21 WeatherElementEdited = "None"

Screenlist = ["WaveHeight","SurfHeight"]

import SmartScript

27 class Tool (SmartScript.SmartScript):
def __init_ (self, dbss):
SmartScript.SmartScript._ init_ (self, dbss)

def calc_surf(self,GridTimeRange): %
gravity = 9.81
sqrt_gr = 3.132002
wavehgt = self.getGrids("Fcst" ", "SFC",GridTimeRange, mi ")
waveper = self.getGrids{"Fcst" ",GridTimeRange, mode='
pi =3.14

s

Breaker = wavehgt**0.8%((1/sqrt_gr)*((gravity*waveper)/(4*pi)))**0.

Refrac_coeff = -0.0013%((Breaker)**2) + (0.1262*Breaker) + 0.3025

SurfHeight = Breaker + Refrac_coeff

editArea = self.encodeEditArea("AllSurfZone")

SurfHeight = whereleditArea, SurfHeight, @)

Breaking Wave Height Model

s

CARICOOS Pusrto Rico

Current Risk




ESI maps were the brainchild of Rese PI nr nni )
Inc. (RPI), a NOAA contractor. In 1977__ J._\/ |
exploratory oil well blew out, spilling ol =)‘;’ Iliol
gallons of crude oil into'the Gulf of M ”. (L ‘;'3.‘,;1

Environmental Sen5|t|V|ty Index (ESI) {n \/ i.

. '.r. ‘.-
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coast for environmental cIeanup
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ESI maps were initially. hand:
drawn over U.S. Geological *
Survey (USGS) maps. Areasss

I

along the shore were’ /¢ = 8
"ranked" in terms of their &
vulnerability in the event &
a spill. Scientists used
marker pens/to color cods
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.

{ /



Shoreline Index

EXPOSED, VERTICAL ROCKY SHORES & SEAWALLS
EXPOSED ROCKY PLATFORMS
FINE-GRAINED SAND BEACHES

COARSE-GRAINED SAND BEACHES

MIXED SAND & GRAVEL BEACHES & FILL

GRAVEL BEACHES & RIPRAP

EXPOSED TIDAL FLATS

SHELTERED ROCKY SHORES & SEAWALLS

SHELTERED TIDAL FLATS

10a EXPOSED MANGROVES

- 10b SHELTERED MANGROVES




Technological advances allowed for greater accuracy ag
distribution of ESI maps. Cost—effective large- form" it

CINRVER produced in 1989. GIS software enabled a
precise presentation of the color-coded, ranked * &/
shoreline sensitivity. e
Although the initial intent of using GIS for, ESI mapping#
was to produce a high-quality, less-expensive paper & .

P8




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.

NOAA Technical Memorandum NOS OR&R 11

Environmental Sensitivity Index Guidelines
Version 3.0

Hazardous Matenials Response Division

Office of Response and Restoration

NOAA Ocean Service

National Oceanic and Atmospheric Admimstration

Seattle, Washington

United States MNational Oceante and MNOAA Ocean Service
Department of Commerce Atmeosphene Administration Margaret A Davidson
Donzld L. Evans WVADM Conrad C. Lautenbacher, Jr., USN (Ret)  Acting Asistant
Secretary Under Secretary for Oceans Admimsirator for
and Atmosphere for Ocean Services and
Coastal Zone Management




ESI maps have proven to have a long-term use and thé’y
are excellent tools for planning, development of lana \.;"\ '
use, and project evaluation.

The next ESI effort in the Caribbean started in the Ia*‘te
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 m:'.i"
complete ESI maps in the NOAA library. |
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PRESENT IN OFFSHORE WATERS

2000 ESI Map
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SHORELINE HABITATS (ESI) STREAM REACHES (RSI)
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New ESI Maps also had species data

PUERTO RICO - ESIMAP

BIOLOGICAL RESOQOURCES:

12% Passerine birds
Puerto Rican broad-wingsd hawk
Scaly-naped pigeon
White-crowned pigecn

FISH:
Juveniles Adults

2% Native stream fish JAN-DEC

AUG-NOV AUG-NOV AUG-NOV
120 Hog-nosed mullet - - - JAN-DEC
Hative stream fish APR-MLY APR-MRY APR-MAY JAN-DEC
AUG-NOV AUG-NOV AUG-NOV

Calyptroncma rivalis
Thelypteris wverecunda
Cornutia cbovata
Cornutia cbovata
Tectaria estremerana

HUMAN USE RESOQOURCES:

WATER INTAKE:

HUN# Hame Owner/Manager Location Fhone

136 ANGELES PARTIAL PLANT FERSL

227 LARES FILTEER PLANT FERSL PR 128, KM 35.3 FINAL T87/B97-1280
247 MIRRSCL CHLCRINATION PLANT FERSL

271 QUEBRADA PARTIAL PLANT FERSL

281 RONCADOR PACKAGE PLANT, GRAVEDAD FERSL PR €03, KM 4.% INTERICOR

282 RONCADOR PACKAGE PLANT, TANAMAL PUMPS FERSL PR €03, KM 4.4 INTERIOR



Archaeological/Historical Site—Location of archaeological and historic sites for
coastal and inland areas. These resources include known archaeological sites =H
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 ne;'.

platforms
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