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THANK YOUTHANK YOU
Gustavo Gustavo GoniGoni & John & John LamkinLamkin



PURPOSE TODAYPURPOSE TODAY
INTRODUCE ROFFSINTRODUCE ROFFS™™

WHO WE AREWHO WE ARE
PHILOSOPHYPHILOSOPHY

UPDATE ROFFSUPDATE ROFFS™™
HOW WE CAN WORK TOGETHERHOW WE CAN WORK TOGETHER



ROFFSROFFS™™
BEST KNOWN FOR FISH FORECASTINGBEST KNOWN FOR FISH FORECASTING



FISHING OCEANOGRAPHIC ANALYSES



BLUEFIN TUNA OCEANOGRAPHYBLUEFIN TUNA OCEANOGRAPHY



WHAT IS ROFFSWHAT IS ROFFS™™
FISHERIES OCEANOGRAPHERS THAT USE SATELLITE FISHERIES OCEANOGRAPHERS THAT USE SATELLITE 
AND OTHER OCEANOGRAPHIC AND AND OTHER OCEANOGRAPHIC AND 
METEOROLOGICAL DATA TO PROVIDE DATA METEOROLOGICAL DATA TO PROVIDE DATA 
PRODUCTS FOR A VARIETY OF APPLICATIONSPRODUCTS FOR A VARIETY OF APPLICATIONS

FISHERIES & AQUACULTUREFISHERIES & AQUACULTURE
•• RECREATIONAL & COMMERCIALRECREATIONAL & COMMERCIAL
•• RESEARCH RESEARCH 
•• DECISION MAKING TOOLS AND DATA  FOR RESOURCE DECISION MAKING TOOLS AND DATA  FOR RESOURCE 

MANAGERS MANAGERS 
OIL & GAS INDUSTRYOIL & GAS INDUSTRY
HOMELAND SECURITYHOMELAND SECURITY

•• SEARCH & RESCUESEARCH & RESCUE
•• HAZARDOUS MATERIALS  ID & TRACKINGHAZARDOUS MATERIALS  ID & TRACKING

ENVIRONMENTAL PROTECTIONENVIRONMENTAL PROTECTION
•• HAZARDOUS MATERIALS  ID & TRACKINGHAZARDOUS MATERIALS  ID & TRACKING
•• ALGAE BLOOMS, E.G. RED TIDEALGAE BLOOMS, E.G. RED TIDE



ROFFSROFFS™™
PHILOSOPHYPHILOSOPHY

SUSTAINABLE CONSUMPTIONSUSTAINABLE CONSUMPTION
RIGHT TO FISH SHOULD REMAINRIGHT TO FISH SHOULD REMAIN

TAG & RELEASETAG & RELEASE
LEAVE SOME FOR TOMORROWLEAVE SOME FOR TOMORROW

HABITAT IS CRITICALHABITAT IS CRITICAL
WATER QUALITY IS CRITICALWATER QUALITY IS CRITICAL
THE SOLUTION TO POLLUTION IS NOT DILUTIONTHE SOLUTION TO POLLUTION IS NOT DILUTION

ECOSYSTEM BASED MANAGEMENTECOSYSTEM BASED MANAGEMENT
COOPERATIVE COOPERATIVE TEAM WORKTEAM WORK

SEE WWW.ROFFS.COMSEE WWW.ROFFS.COM



OPERATIONAL SUPPORTOPERATIONAL SUPPORT
RISK AVERSIONRISK AVERSION

Image AnalysisImage Analysis

Data Data 
CaptureCapture

Reduces Reduces 
Search TimeSearch Time
Transit TimeTransit Time

OptimalOptimal
EfficiencyEfficiency
& Management& Management



ENVIRONMENTAL WORKENVIRONMENTAL WORK
PINEY POINTPINEY POINT-- FLORIDA DEPFLORIDA DEP
HURRICANE KATRINA & RITAHURRICANE KATRINA & RITA
FLORIDA OCEANS & COASTAL COUNCILFLORIDA OCEANS & COASTAL COUNCIL
NORTH CAROLINA DEPT. OF HEALTHNORTH CAROLINA DEPT. OF HEALTH

http://www.roffs.com/katrina.htm



WHILE EVERYONE WHILE EVERYONE 
WAS WATCHING WAS WATCHING 
NEW ORLEANSNEW ORLEANS

WHO WAS WATCHING WHO WAS WATCHING 
THE OCEAN ?THE OCEAN ?



FIRST DAILY ANALYSIS DISTRIBUTEDFIRST DAILY ANALYSIS DISTRIBUTED
NUMBEROUS FEDERAL, STATE, LOCAL AGENCIESNUMBEROUS FEDERAL, STATE, LOCAL AGENCIES
INDUSTRY, MEDIA, OTHERSINDUSTRY, MEDIA, OTHERS

SEPTEMBER 08, 2005SEPTEMBER 08, 2005



SEQUENTIAL IMAGE ANALSEQUENTIAL IMAGE ANAL





COOPERATIVE EFFORTCOOPERATIVE EFFORT
ROFFSROFFS™™ NOAA_AOML UM_RSMAS  USFNOAA_AOML UM_RSMAS  USF



MANY SOURCES OF DATA MANY SOURCES OF DATA 
SATELLITES SATELLITES -- ADCP ADCP –– BUOYS BUOYS -- SHIPSSHIPS



BEFORE & AFTER RITABEFORE & AFTER RITA

CUBA <CUBA <--> USA> USA



COOPERATION COOPERATION --> RESULTS> RESULTS

♥♥ PARTNERSHIPS BETWEEN INDUSTRY, PARTNERSHIPS BETWEEN INDUSTRY, 
ACADEMIA AND GOVERNMENT ACADEMIA AND GOVERNMENT 
PROVIDEPROVIDED:D:

COST EFFECTIVE, USEFUL COST EFFECTIVE, USEFUL 
INFORMATION ON A TIMELY BASIS INFORMATION ON A TIMELY BASIS 
TO EMERGENCY MANAGERS, TO EMERGENCY MANAGERS, 
OTHER GOVERNMENT DECISION OTHER GOVERNMENT DECISION 
MAKERS, RESEARCHERS, THE MAKERS, RESEARCHERS, THE 
MEDIA, AND THE PUBLICMEDIA, AND THE PUBLIC..



Source: http://ocean.usSource: http://ocean.us

MAPPING MAPPING -- MONITORING MONITORING -- MODELINGMODELING
INTEGRATED OCEAN OBSERVING

SURFACESURFACE
SUBSURFACESUBSURFACE
THERMOCLINETHERMOCLINE



FISHERIES RESEARCHFISHERIES RESEARCH
ATLANTIC BLUEFIN TUNA (ATLANTIC BLUEFIN TUNA (ThunnusThunnus thynnusthynnus))--NASANASA
MAHIMAHI (MAHIMAHI (CoryphaenaCoryphaena hippurushippurus))--NASA_IDSNASA_IDS

SOUTH CAROLINASOUTH CAROLINA
KING MACKEREL (KING MACKEREL (ScombermorusScombermorus cavalla)cavalla)--NASA_IDSNASA_IDS

TAMPA, FLORIDA, USATAMPA, FLORIDA, USA
BLUE MARLIN (MAKAIRA NIGRICANS)BLUE MARLIN (MAKAIRA NIGRICANS)

BAHAMASBAHAMAS
KING MACKEREL, SARDINE KING MACKEREL, SARDINE ((SardinellaSardinella auritaaurita)),, & GAG & GAG 
GROUPER GROUPER ((MycteropercaMycteroperca microlepismicrolepis))

SOUTHWEST FLORIDA COASTSOUTHWEST FLORIDA COAST
OTHER FISH OTHER FISH –– OTHER AREASOTHER AREAS

REEF FISH LARVAE & ADULTSREEF FISH LARVAE & ADULTS
COASTAL AND OCEANIC PELAGICS COASTAL AND OCEANIC PELAGICS -- WORLDWIDEWORLDWIDE

SARDINE, PILCHARD,  SQUID, TUNA, SHARK, BILLFISHSARDINE, PILCHARD,  SQUID, TUNA, SHARK, BILLFISH



MANAGEMENT MANAGEMENT 
APPLICATIONSAPPLICATIONS

DECISION SUPPORTDECISION SUPPORT
ATLANTIC BLUEFIN TUNAATLANTIC BLUEFIN TUNA

DOLPHINFISHDOLPHINFISH



DECISION SUPPORT SYSTEMSDECISION SUPPORT SYSTEMS



ATLANTIC BLUEFIN TUNAATLANTIC BLUEFIN TUNA
POPULATION ASSESSMENTPOPULATION ASSESSMENT
Mitchell A. Roffer Mitchell A. Roffer –– CoCo--PI PI (ROFFS(ROFFS™™))

John T. John T. LamkinLamkin -- CoCo--PIPI (NOAA, NMFS, SEFSC, Miami Lab. Miami (NOAA, NMFS, SEFSC, Miami Lab. Miami 
FL)FL)

Frank MullerFrank Muller--Karger Karger -- CoCo--PIPI (Univ. Mass. SMAST, New (Univ. Mass. SMAST, New 
Bedford, MA /Univ. South Florida IMaRS, St. Petersburg, FL)Bedford, MA /Univ. South Florida IMaRS, St. Petersburg, FL)

Barbara Barbara MuhlingMuhling (NOAA, NMFS, SEFSC, Miami Lab. Miami FL)(NOAA, NMFS, SEFSC, Miami Lab. Miami FL)

G. Walter Ingram, Jr.G. Walter Ingram, Jr. (NOAA, NMFS, SEFSC, Pascagoula Lab. (NOAA, NMFS, SEFSC, Pascagoula Lab. 
Pascagoula, MS)Pascagoula, MS)

Gregory J. Gawlikowski, Mathew A.  Upton, Daniel  C. Gregory J. Gawlikowski, Mathew A.  Upton, Daniel  C. 
WesthaverWesthaver (Roffer(Roffer’’s Ocean Fishing Forecasting Service, Inc. West s Ocean Fishing Forecasting Service, Inc. West 
Melbourne, FL)Melbourne, FL)

SennaiSennai HabtesHabtes (Univ. Mass. SMAST, New Bedford, MA)(Univ. Mass. SMAST, New Bedford, MA)

NOAA – NASA PROJECT WITH 
GOVERNMENT MANAGERS, ACADEMIC 
AND INDUSTRY PARTNERS



LARVAE SURVEY IS THE ONLY FISHERY LARVAE SURVEY IS THE ONLY FISHERY 
INDEPENDENT DATA SOURCE OVER ANY INDEPENDENT DATA SOURCE OVER ANY 

CONSIDERABLE TIME PERIODCONSIDERABLE TIME PERIOD
LARGE ERROR DERIVED FROM RELATIVELY LARGE ERROR DERIVED FROM RELATIVELY 
SMALL SAMPLE SIZES, AND AN INCREASED SMALL SAMPLE SIZES, AND AN INCREASED 
FREQUENCY OF ZERO CATCH STATIONS IN FREQUENCY OF ZERO CATCH STATIONS IN 
RECENT YEARS RECENT YEARS 

THE LARVAE INDICES ARE USED IN THE THE LARVAE INDICES ARE USED IN THE 
INTERNATIONAL STOCK ASSESSMENT AND INTERNATIONAL STOCK ASSESSMENT AND 
MANAGEMENT.MANAGEMENT.

THE INDICES ARE THE ONLY TOOL THAT THE INDICES ARE THE ONLY TOOL THAT 
INCORPORATES THE FISHERYINCORPORATES THE FISHERY--INDEPENDENT INDEPENDENT 
ESTIMATES OF ABUNDANCE, AND THEY ARE ESTIMATES OF ABUNDANCE, AND THEY ARE 
CONSISTENT WITH RESULTS OF THE VIRTUAL CONSISTENT WITH RESULTS OF THE VIRTUAL 
POPULATION ANALYSESPOPULATION ANALYSES



NMFS SEAMAPNMFS SEAMAP
ICHTHYOPLANKTON SURVEYSICHTHYOPLANKTON SURVEYS

1982 1982 -- PRESENTPRESENT



EVER CHANGING WORLDEVER CHANGING WORLD



DEFINING LARVAE HABITATDEFINING LARVAE HABITAT



OCEAN FRONTAL ZONESOCEAN FRONTAL ZONES



TO FIND THE LARVAETO FIND THE LARVAE
UNDERSTAND ADULT DISTRIBUTIONUNDERSTAND ADULT DISTRIBUTION
USE LARVAL HABITAT KNOWLEDGEUSE LARVAL HABITAT KNOWLEDGE
UNDERSTAND THE UNDERSTAND THE CURRENTSCURRENTS



UNDERSTANDING THE CURRENTS



SATELLITES PROVIDE SATELLITES PROVIDE 
SYNOPTIC VIEWSYNOPTIC VIEW



FLAT EARTH FLAT EARTH -- FULL VIEWFULL VIEW

NOT JUST A SURFACE VIEW
WHEN ONE UNDERSTANDS THE 

DYNAMICS



WHERE DO WE GO FROM HERE ?WHERE DO WE GO FROM HERE ?

COOPERATIVE COOPERATIVE –– COLLABORATIVECOLLABORATIVE
USING STRENGTHSUSING STRENGTHS

FUNDING CONSIDERATIONSFUNDING CONSIDERATIONS
EXPAND ONGOING EFFORTS:EXPAND ONGOING EFFORTS:
--SANTUARIES, CORAL REEFS, TURTLES, MAMMALS, SANTUARIES, CORAL REEFS, TURTLES, MAMMALS, 
COASTAL & OCEANIC PELAGICSCOASTAL & OCEANIC PELAGICS
NATIONAL AND INTERNATIONAL IMPORTANCENATIONAL AND INTERNATIONAL IMPORTANCE

CUBA   



CONVENTIONAL WISDOMCONVENTIONAL WISDOM
THEY LIKE FISHTHEY LIKE FISH

THEY LIKE CURRENTSTHEY LIKE CURRENTS

WHERE WOULD WE BE WHERE WOULD WE BE 
TODAY  IF THEY HAD TODAY  IF THEY HAD 
FOLLOWED THE LIMITEDFOLLOWED THE LIMITED

ATTITUDES OF THEIR TIME?ATTITUDES OF THEIR TIME?

LET’S WORK
TOGETHER





VISUALIZEVISUALIZE
THE THE 

CURRENTSCURRENTS



CLOSER TO HOMECLOSER TO HOME



MOVIE LOOPSMOVIE LOOPS



USEFUL IR SATELLITESUSEFUL IR SATELLITES
NOAA 15, 16, 17, 18, 19; TERRA, AQUA, NOAA 15, 16, 17, 18, 19; TERRA, AQUA, 
METOP_A, ENVISATMETOP_A, ENVISAT

1.1KM (5/8 MILE) RESOLUTION IN IR1.1KM (5/8 MILE) RESOLUTION IN IR
TWO PASSES EACH 24 HOUR PERIODTWO PASSES EACH 24 HOUR PERIOD
18 PASSES/DAY 18 PASSES/DAY -->ALLOWS MOVIE LOOPS>ALLOWS MOVIE LOOPS
SEQUENTIAL IMAGE ANALYSISSEQUENTIAL IMAGE ANALYSIS
COMPOSITES COMPOSITES -- MOSAICSMOSAICS

GOESGOES
24 PASSES EACH 24 HOURS24 PASSES EACH 24 HOURS
6 KM RESOLUTION IN IR6 KM RESOLUTION IN IR



DIFFERENT DIFFERENT 
SPECTRAL SPECTRAL 

BANDS:BANDS:
NASA AQUANASA AQUA
OCEAN COLOROCEAN COLOR

PLANKTON PLANKTON 
CHLOROPHYLLCHLOROPHYLL
CDOM CDOM 
TURBIDITYTURBIDITY

Food Chain Dynamics and ClarityFood Chain Dynamics and Clarity



OCEAN COLOROCEAN COLOR

NASANASA’’S TERRA AND AQUAS TERRA AND AQUA-- MODISMODIS
ESA ENVISATESA ENVISAT--MERISMERIS

1.1 KM RESOLUTION 1.1 KM RESOLUTION 
ONE PASS EACH 24 HRS = THREE ONE PASS EACH 24 HRS = THREE 
PASSES/DAYPASSES/DAY



DIFFERENT DIFFERENT 
SPECTRAL SPECTRAL 

BANDS:BANDS:
NASA AQUANASA AQUA

RGBRGB



OTHER SATELLITES – SENSORS
MODIS 250m RESOLUTION
FLUORESCENCE LINE HEIGHT
ALTIMETERS
SYNTHETIC APERATURE RADAR



IMPORTANCE OF EDDIESIMPORTANCE OF EDDIES



DYNAMICSDYNAMICS



IT IS NOT AS EASY AS  IT LOOKSIT IS NOT AS EASY AS  IT LOOKS

CHALLENGESCHALLENGES
CLOUDS & OTHER ATMOSPHERIC INTERFERENCECLOUDS & OTHER ATMOSPHERIC INTERFERENCE
NAVIGATIONNAVIGATION
UNDERSTANDING MOTIONUNDERSTANDING MOTION
IDENTIFYING THE IMPORTANT FRONTSIDENTIFYING THE IMPORTANT FRONTS

ANDAND
FINDING THE FISH!FINDING THE FISH!



IF YOU ARE NOT PAYING IF YOU ARE NOT PAYING 
ATTENTION TO DETAILSATTENTION TO DETAILS



CLOUD CHALLENGESCLOUD CHALLENGES



OVERCOMING CLOUDSOVERCOMING CLOUDS

MORE IMAGERYMORE IMAGERY
COMPOSITESCOMPOSITES



USE EXPERTSUSE EXPERTS

CONFUSED?CONFUSED?



NavigationNavigation
15+15+

MilesMiles
Off !Off !



OTHER THAN ROFFSOTHER THAN ROFFS™™

ALTIMETRYALTIMETRY
OCEAN NOWCAST & FORECAST MODELSOCEAN NOWCAST & FORECAST MODELS

SST, SSH, SSSALSST, SSH, SSSAL

LIMITED BY TEMPORAL AND LIMITED BY TEMPORAL AND 
SPATIAL RESOLUTIONSPATIAL RESOLUTION

BIASES IN STATISTICAL BASISBIASES IN STATISTICAL BASIS



ALTIMETER: NOAA_AOMLALTIMETER: NOAA_AOML



WINNERS USE ROFFSWINNERS USE ROFFS™™
DURING 2008, OUR CLIENTS WON DURING 2008, OUR CLIENTS WON 441441 DIFFERENT DIFFERENT 
CATEGORIES IN CATEGORIES IN 115115 MAJOR TOURNAMENTS MAJOR TOURNAMENTS 
(REPORTED TO US) WHILE USING OUR (REPORTED TO US) WHILE USING OUR 
ANALYSES.ANALYSES.

ROFFSROFFS™™ CLIENTS WON FIRST PLACE HONORS CLIENTS WON FIRST PLACE HONORS 
YAMAHA/CONTENDER MIAMI BILLFISH, SILVER YAMAHA/CONTENDER MIAMI BILLFISH, SILVER 
SAILFISH, SAILFISH CUP, FLW KINGFISH, CANAVERAL SAILFISH, SAILFISH CUP, FLW KINGFISH, CANAVERAL 
MAC ATTACKMAC ATTACK

OVER THE LAST OVER THE LAST 1717 YEARS THE TOTAL NUMBERS YEARS THE TOTAL NUMBERS 
OF REPORTED WINNERS TALLIES AT 4248.OF REPORTED WINNERS TALLIES AT 4248.
FOUR WORLD RECORDSFOUR WORLD RECORDS
ONE UNITED STATES RECORDSONE UNITED STATES RECORDS
16 STATE RECORDS16 STATE RECORDS

2009: 50 Sailfish Releases in One Day2009: 50 Sailfish Releases in One Day
YOU DO NOT HAVE TO USE ROFFSYOU DO NOT HAVE TO USE ROFFS™™ TO CATCH FISH TO CATCH FISH 

AND WIN TOURNAMENTS, BUT IT HELPS!AND WIN TOURNAMENTS, BUT IT HELPS!



2121--23 APRIL 200923 APRIL 2009



OCEAN FRONTSOCEAN FRONTS
WATER MASS BOUNDARIESWATER MASS BOUNDARIES

PERSISTENT CONVERGENCE


