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CASE STUDIES AND TECHNOLOGY 

DEVELOPMENT USING DATA COLLECTED BY 

BRAZILIAN NAVY BUOY PROGRAM 



PROGRAMA NACIONAL DE BOIAS 

NATIONAL BUOY PROGRAM 

 

 

Collect and disseminate meteorological and 
oceanographic data using a network of moored 

buoy and drifters, benefiting the following 
sectors: meteorological and oceanographic 

modeling, validation of satellite data, weather 
forecast, offshore activities, safety of navigation 

and safety of human life at sea 



 

SPECIFIC OBJECTIVES  

 

a) Expand and maintain a network of moored 

buoys, drifters and ARGO floats; and  

b) Operate a data transmission and 

dissemination system.  
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          DBCP 

             Data Buoy Cooperation Panel 

 

                  ISABP 

             International South Atlantic Buoy Program 

PNBOIA PNBOIA 



TWO ANEMOMETERS (WIND) 

 

SOLAR RADIATION 

 

HUMIDITY AND AIR 

TEMPERATURE 
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OCEAN CURRENTS 

 

DIRECTION AND WAVE 
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> Moored buoys 
10 along the coast 

Deploy depth: 200 meters 
 

> Drifters 

Maintain a 5ºx5º grid 
 

YESTERDAY 

OPERATIONAL PROGRAM 

• ACTIVES:  5 BUOYS 

• PLANNING FOR 2017: 1 MORE BUOY 

• ACTIVES:  5 BUOYS 

• PLANNING FOR 2017: 1 MORE BUOY 



OPERATIONAL PROGRAM 

TODAY 

• ACTIVES:  4 BUOYS 

• PLANNING FOR 2017: 1 MORE BUOY 
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ALL DATA ARE FREE FOR EVERYONE: 
- GTS and Internet 

- Hourly transmission 

- Almost real time data QC 

DATA ACCESS 

www.mar.mil.br/dhn/chm/meteo/prev/dados/dados.htm 
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ALL DATA ARE FREE FOR EVERYONE: 
- GTS and Internet 

- Hourly transmission 

- Almost real time data QC 

DATA ACCESS 

www.goosbrasil.org 



SMM 
PNBOIA SUPPORTS 

MARINE METEOROLOGICAL SERVICE 
 

 

 
 

• BRAZIL (Decree 70.092 of 1972) 
"Supervision, orientation, research and development of activities 

related to marine meteorology" 

 

• INTERNATIONAL (International Convention for the Safety of 

Life at Sea and Decree No. 92610 of 1986) 
"Producing and disseminating meteorological forecasts and analyzes for 

the maritime area of responsibility of Brazil (METAREA V)"  

 

 

 
IT IS ONLY POSSIBLE WITH OPERATIONAL 

DATA COLLECTION AT SEA 

 



PNBOIA 
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Before PNBOIA, operational data collection at 

sea was incipient in Brazil 



SMM 

PNBOIA SUPPORTS 

MARINE METEOROLOGICAL SERVICE 
 

 

 

 
 
 

• DATA FOR VALIDATION OF NUMERICAL MODELS 

 

• DATA TO SUPPORT METEOROLOGISTS 

 

• DATA FOR SYNOTIC CHARTS  

 
 

 



SMM 

VALIDATION OF SEVERE WEATHER WARNING 
 

• NORMAN 19: "It is a message issued as far in advance as 

possible when there is forecast of ...“: 

• Rough Sea: Waves greater than 3 meters; 

 

• It is a work in progress: 

 

• Start by Area ALFA;  

• Year 2015;  

• Rough Sea Warning. 

 
 



SMM 

VALIDATION OF SEVERE WEATHER WARNING 
 

2015 – Area ALFA 

 

• A total of 187 Rough 

Sea Warning were issued; 

• RIO GRANDE Buoy = 

109 days of Hs>3m; 

• Warning days: 

103 dias 

• 95% correct 

 

 
 



OCTOBER 2016: THE LARGEST WAVE ALREADY 
REGISTERED ON THE BRAZILIAN COAST  
 

COSMO (regional model) 
• Extratropical Cyclone in the 

South Atlantic 
• 25 m / s of wind 
• Direction on the coast: 
S / SW 
• 995 hPa (Low Pressure) 
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CASE STUDY 



ATMOSPHERIC MODELS X RIO GRANDE BUOY (PNBOIA) 
S/SW Wind  Veloc=23 m/s  Gust=29 m/s 
 

OCTOBER 2016: THE LARGEST WAVE ALREADY 
REGISTERED ON THE BRAZILIAN COAST  

CASE STUDY 



WWIII (COSMO) 
• S/SW Waves 
• Hs= 9 m in the ocean 
• Hs= 3 m at coast 
• Ts=15 s 
 

 
 

OCTOBER 2016: THE LARGEST WAVE ALREADY 
REGISTERED ON THE BRAZILIAN COAST  
 

CASE STUDY 



SINGLE RECORD: RIO GRANDE BUOY (PNBOIA) 
 
Hs=9.53 m 
 
Hmax=14.79 m 
 
Ts=17 s 
 
Mean Direction=SW 
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CASE STUDY 
OCTOBER 2016: THE LARGEST WAVE ALREADY 
REGISTERED ON THE BRAZILIAN COAST  
STORM SURGE: GLOSS STATION OF CANANEIA 
1 METER OF DIFERENCE 



DECEMBER 2016: TROPICAL STORM EÇAI 

COSMO (regional model) 
 
• Extratropical Cyclone in the 

South Atlantic 
• 30 m / s of wind 
• Direction on the coast: 
S / SW 
• 992 hPa (Low Pressure) 
 

 
 

CASE STUDY 



CASE STUDY 

DECEMBER 2016: TROPICAL STORM EÇAI 

COSMO (regional model) 
 
• Extratropical Cyclone in the 

South Atlantic 
• 30 m / s of wind 
• Direction on the coast: 
S / SW 
• 992 hPa (Low Pressure) 



ATMOSPHERIC MODELS X SANTOS BUOY (PNBOIA) 
S/SW Wind  Wspd=15 m/s  Gust=20 m/s 
 

CASE STUDY 

DECEMBER 2016: TROPICAL STORM EÇAI 



WWIII (COSMO) 
 
• S/SW Waves 
• Hs= 9 m in the ocean 
• Hs= 5 m at buoy 
• Ts=11 seconds 
 

 
 

CASE STUDY 

DECEMBER 2016: TROPICAL STORM EÇAI 



SANTOS BUOY (PNBOIA) 
 
Hs=5,23 m 
 
Hmax=8,76 m 
 
Ts=13 s 
 
Mean Direction=SW 
 

CASE STUDY 
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CASE STUDY 

DECEMBER 2016: TROPICAL STORM EÇAI 

SANTOS BUOY (PNBOIA) 
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Mean Direction=SW 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DATA QC 

ALMOST REAL TIME DATA QC  

DATA ARE MARKED WITH HARD AND SOFT FLAGS; 
REFERENCES: 
- QARTOD 
- NDBC 
- LOCAL FLAGS 

SATELLITE 
TRANSMISSION 

BUOY MEMORY 
CARD DATABASE INTERNET: 

FINAL USER 

DATA QC 



DATA QC 

ALMOST REAL TIME DATA QC  

RANGE 
CHECK CLIMATOLOGICAL 

CHECK 

MISSING 
VALUE 

CORRELATION 
BETWEEN 
SENSORS 

STUCK 
SENSOR BEST 

ANEMOMETER 

TIME 
CONTINUITY 

NO SENSOR 
MISFUNCTION 

VANDALISM 
= 

DATA MARKED AS BAD 

DATABASE 

MANUFACTURER’S 
LIMITS 

BRAZILIAN LIMITS 

WIND SPEED X GUST 
Hs x Hmax 

Dew Point x Air Temperature 

REPEATED DATA 

CONVERT TO 
10 METERS WIND  

MAXIMUM TIME 
VARIATION 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FUTURE PERSPECTIVES 

- R & D Projects; 

 

- Deep-Gliders: new frontier of knowledge; 
 

- Acquire ARGO floats annually; 

 

 

 

- Operate BMO-BR buoys; 
 

- Manual data QC; 
 

- Support the development of national 

industry (BMO-BR, mooring line, mooring 

floats). 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FUTURE PERSPECTIVES 

Fonte:http://www.saeon.ac.za/ 



 

 “Restará sempre 

           muito o que fazer...” 

 

 

 

 

There will be always so 

much to do... 
 

 

 
 

 

CF Márcio Borges 

marcio.borges@marinha.mil.br 

+55 21 21893228 


