
Dr José Rubiera
Director National Forecast Center

Instituto de Meteorología (INSMET)
Cuban Academy of Sciences

Havana, CUBA.

Dr José Rubiera
Director National Forecast Center

Instituto de Meteorología (INSMET)
Cuban Academy of Sciences

Havana, CUBA.

“Data Flow in Forecasting and 
Preventing Hurricanes 

Damages in Cuba”

“Data Flow in Forecasting and 
Preventing Hurricanes 

Damages in Cuba”

Scientific Data and Knowledge within the Information
Society

20th International CODATA Conference, Beijing, China   
October 2006

Scientific Data and Knowledge within the Information
Society

20th International CODATA Conference, Beijing, China   
October 2006

INSMET, CUBAINSMET, CUBA



Tropical Cyclones (Hurricanes) 
Forecast and Warning Processes
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Forecast and Warning Processes
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Gather and Transmit Meteorological Data (Input)
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WMO WORLD WEATHER WATCH 
(WWW)

GLOBAL OBSERVING SYSTEM

DATA PROCESSING AND FORECASTING

GLOBAL TELECOMUNICATION SYSTEM

TROPICAL CYCLONES PROGRAM
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WORLD DATA COVERAGEWORLD DATA COVERAGE

Source: ECMWF



WMO GLOBAL TELECOMMUNICATION NETWORK (GTS)WMO GLOBAL TELECOMMUNICATION NETWORK (GTS)

Source: WMO
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OverviewOverview onon CubaCuba

AreaArea : 110 922 : 110 922 km²km² CoastlineCoastline: 5 746 : 5 746 kmkm
PopulationPopulation: 11 : 11 millonmillon

1  1  SpecialSpecial
MunicipalityMunicipality 4195 4195 KeysKeys

and and inletsinlets

14 14 provincesprovinces
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LEYENDA

Estaciones

RED DE ESTACIONES METEOROLOGICAS (CLIMATOLOGICAS)

310

312

314
315

316
317

318

313

325

373
320

322

323
375

376

327

328

330

331 332

333

335

326 338

343
348

349
342

337341

339

345
346

347
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351

350
354355

357
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365

359

360

363 364

334
368

369

321
309

Pinar del Río
310 Cabo San Antonio
312 Santa Lucía
313 Isabel Rubio
314 San Juan y Martínez
315 Pinar del Río
316 La Palma
317 Paso Real de San Diego
318 Bahía Honda
Ciudad de la Habana
y  La Habana
325 Casablanca
373 Santiago de las Vegas
320 Guira de Melena
322 Batabanó
323 Guines
340 Bainoa
374 Tapaste
375 Melena del Sur
376 Bauta

Matanzas
327 Unión de Reyes
328 Varadero
329 Indio Hatuey
330 Jovellanos
331 Jaguey Grande
332 Colón
333 Playa Girón
Cienfuegos
335 Aguada de Pasajeros
344 Cantarrana
Villa Clara
326 Santo Domingo
338 Sagua La Grande
343 El Yabú
348 Caibarién
Sancti Spíritus
337 Trinidad
341 El Jíbaro
342 Tópes de Collantes
349 Sancti Spíritus

Ciego de Avila
339 Cayo Coco
345 Júcaro
346 Venezuela
347 Camilo Cienfuegos
Camaguey
350 Florida
351 Santa Cruz del Sur
352 Esmeralda
353 Nuevitas
354 Palo Seco
355 Camaguey
Las Tunas
357 Las Tunas
358 Puerto padre
Holguín
362 La Jíquima
365 Punta Lucrecia
370 Guaro
371 Pinares de Mayarí
372 Pedagógico
378 Velazco

Granma
359 Manzanillo
360 Cabo Cruz
361 Jucarito
377 Veguitas
Santiago de Cuba
363 Contramaestre
364 Universidad
Guantánamo
319 Valle de Caujerí
334 Yateras
356 Jamal
368 Guantánamo
369 Punta Maisí
Isla de la Juventud
309 Amistad Cuba-Francia
321 La Fé

374 340
329

344

336

378

362
370

361

377

319
356

68    Estaciones de Superficie
24  Agrometeorologicas
12  Contaminacion

6  Radiacion Solar
7      Radares
2      Aerologicas
1      Lidar

NATIONAL METEOROLOGICAL OBSERVING SYSTEM IN CUBANATIONAL METEOROLOGICAL OBSERVING SYSTEM IN CUBA

68 Meteorological
Stations
1 Upper Air Sounding
Station
1 High Resolution
Satellite Earth Station
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DATA PROCESSING AND FORECASTING
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DATA FLOW, PROCESSING AND FORECASTING



RA IV REGION EXTERNAL GRIDRA IV REGION EXTERNAL GRID
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Cuba`s MM5v3 adapted forecast areasCuba`s MM5v3 adapted forecast areas



MM5v3 External Grid 72 hr Forecast – Hurricane “Charley”MM5v3 External Grid 72 hr Forecast – Hurricane “Charley”



MM5v3 Inner Grid 72 hr Forecast – Hurricane “Charley”MM5v3 Inner Grid 72 hr Forecast – Hurricane “Charley”



Different Runs
of Track

Forecast in 
Hurricane
“Charley” 
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RADAR NETWORK COVERAGE IN CUBARADAR NETWORK COVERAGE IN CUBA

8 Meteorological Radars
covers the entire Country
8 Meteorological Radars
covers the entire Country



RADAR NETWORK COVERAGE IN CUBARADAR NETWORK COVERAGE IN CUBA
Range in each Radar: 
Qualitatively: 450 - 500 km.
Quantitatively: 150 km.



RADAR DATA NETWORK IN CUBARADAR DATA NETWORK IN CUBA
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•Cuban NMS uses an user-oriented philosophy, as 
emphasized by WMO PWS Program.

•Cuban NMS has a reputation of accuracy, reliability and 
timeliness.

•Early Warnings and Warnings are issued with a clear, 
concise wording, with a wide use of graphics and the 

introduction of probabilities to address incertitude.
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NATIONAL METEOROLOGICAL CENTER (NMC)NATIONAL METEOROLOGICAL CENTER (NMC)NATIONAL METEOROLOGICAL CENTER (NMC)



Through CD and
Government

Network to all CD 
and Government
authorities in all
provinces and
municipalities

To the General Public through
Radio & TV, broadcasting

“live” from the National 
Meteorological Center

OUTPUT OF WATCHES AND WARNINGSOUTPUT OF WATCHES AND WARNINGS

MediaCivil Defense & 
Government

NATIONAL METEOROLOGICAL CENTER



INFORMATION BY METEOROLOGISTS ON TELEVISIONINFORMATION BY METEOROLOGISTS ON TELEVISIONINFORMATION BY METEOROLOGISTS ON TELEVISION
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INSMET SITE ON THE WEBINSMET SITE ON THE WEBINSMET SITE ON THE WEB

http://www.insmet.cuhttphttp://://www.insmet.cuwww.insmet.cu
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TROPICAL CYCLONE FORECAST CENTERSTROPICAL CYCLONE FORECAST CENTERSTROPICAL CYCLONE FORECAST CENTERS

httphttp://://severe.worldweather.wmo.intsevere.worldweather.wmo.int//

CUBACUBA



POSITIVE EXPERIENCESPOSITIVE EXPERIENCESPOSITIVE EXPERIENCES
Name Year Category Casualties

Lili 1996 H2 0
Georges 1998 H1 6
Irene 1999 TT 2
Michelle 2001 H4 5
Isidore 2002 H1 0
Lili 2002 H2 1
Charley 2004 H3 4
Ivan 2004 H5 0
Dennis 2005 H4 16
AVERAGE 10 years 9 Trp. Cycl. 3.77



Cuban experience shows that, in spite of the hurricane
hazard, a fast flow of crucial information, a good

forecast system and the full coordination with the Civil 
Defense and the Media, plus the fast distribution of

relevant information to all interests, as well as Political
Will, have led to great saving of Human lives in the last

10 years
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forecastforecast systemsystem andand thethe full full coordinationcoordination withwith thethe Civil Civil 
DefenseDefense andand thethe Media, plus Media, plus thethe fastfast distributiondistribution ofof

relevantrelevant informationinformation toto allall interestsinterests, as , as wellwell as as PoliticalPolitical
WillWill, , havehave ledled toto greatgreat savingsaving ofof Human Human liveslives in in thethe lastlast

10 10 yearsyears
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