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MoNvaNon	
  
•  Developing	
  a	
  dynamical	
  model	
  that	
  has	
  skill	
  in	
  predicNng	
  
major	
  hurricanes	
  is	
  central	
  to	
  NOAA’s	
  mission	
  and	
  highly	
  
relevant	
  to	
  society.	
  	
  

	
  
•  We	
  developed	
  a	
  new	
  high-­‐resoluNon	
  coupled	
  model,	
  
HiFLOR	
  to	
  improve	
  predicNon	
  of	
  	
  

	
  	
  	
  	
  major	
  hurricanes.	
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Model	
   ResoluNon	
  

FLOR	
   Atmosphere：50	
  km,	
  L32	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Ocean:	
  100	
  km,	
  L50	
  

HiFLOR	
   Atmosphere：25	
  km,	
  L32	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Ocean:	
  100	
  km,	
  L50	
  

Damage	
  cost	
  from	
  U.S.	
  	
  
Billion-­‐dollar	
  disaster	
  events	
  	
  
(1980–2013)	
  

Smith	
  and	
  Ma0hes	
  (2015,	
  Natural	
  Hazards)	
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Prescribed	
  SST	
  Experiment	
  (1971–2012)	
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Major	
  Hurricanes	
  

r=0.64	
  (HiFLOR	
  vs	
  Obs)	
  

•  HiFLOR	
  can	
  simulate	
  intense	
  hurricanes	
  as	
  observed.	
  
•  It	
  is	
  for	
  the	
  first	
  Nme	
  that	
  a	
  global	
  coupled	
  model	
  could	
  
simulate	
  observed	
  interannual	
  variaNon	
  of	
  major	
  
hurricanes	
  given	
  the	
  observed	
  SST.	
  

Interannual	
  variaiton	
  of	
  C45	
  Hurricanes	
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RetrospecNve	
  Seasonal	
  Forecasts	
  (Weaker	
  Storms)	
  

Model	
   HiFLOR	
  

Period	
   1980–2015,	
  mainly	
  focus	
  on	
  TC	
  predicNon	
  for	
  July–November	
  

IniNal	
   July	
  (Leal	
  Month=0–4),	
  Ocean	
  is	
  iniNalized,	
  but	
  atmosphere	
  is	
  not	
  iniNalized.	
  

Ensemble	
   24	
  Ensemble	
  Members	
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Weaker	
  Storms	
  in	
  the	
  North	
  AtlanNc	
   Skill	
  in	
  PredicNng	
  TC	
  Density	
  

HiFLOR	
  shows	
  skillful	
  predicNon	
  for	
  weaker	
  storms	
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RetrospecNve	
  Seasonal	
  Forecasts	
  (Major	
  Hurricane)	
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Major	
  Hurricanes	
  in	
  the	
  North	
  AtlanNc	
   Skill	
  in	
  PredicNng	
  Major	
  Hurricane	
  Density	
  

•  HiFLOR	
  shows	
  skillful	
  predicNon	
  for	
  frequency	
  of	
  major	
  
hurricanes	
  a	
  few	
  months	
  in	
  advance	
  (r=0.72).	
  

•  HiFLOR	
  has	
  skill	
  in	
  predicNng	
  major	
  hurricanes	
  at	
  regional	
  
scale.	
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Real-­‐Time	
  PredicNon	
  for	
  2017	
  Summer	
  Season	
  	
  
(July	
  IniNal	
  PredicNon)	
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Predicted	
  SST	
  anomaly	
   Predicted	
  Major	
  Hurricane	
  Frequency	
  

Predicted	
  VerNcal	
  Wind	
  Shear	
  

HiFLOR	
  predicted	
  the	
  acNve	
  major-­‐hurricane	
  season	
  in	
  
this	
  summer.	
  

Neutral	
  or	
  La	
  Nińa	
  was	
  predicted	
  

Weaker	
  Shear	
  was	
  predicted	
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Real-­‐Time	
  PredicNon	
  for	
  2017	
  Summer	
  Season	
  

7	
  

Predicted	
  Major	
  Hurricane	
  Density	
  by	
  HiFLOR	
   Observed	
  Major	
  Hurricane	
  Density	
  
(up	
  to	
  Oct	
  18)	
  

HiFLOR	
  could	
  predict	
  locaNons	
  of	
  major	
  
hurricanes	
  for	
  the	
  2017	
  summer.	
  



8	
  Geophysical	
  Fluid	
  Dynamics	
  Laboratory	
  Fall	
  Science	
  Symposium	
  
November	
  2,	
  2017	
  

Summary	
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•  We	
  developed	
  a	
  new	
  high-­‐resoluNon	
  coupled	
  model,	
  
HiFLOR	
  that	
  can	
  simulate/predict	
  major	
  hurricanes.	
  

•  HiFLOR	
  has	
  skill	
  (r=0.7)	
  in	
  predicNng	
  frequency	
  of	
  major	
  
hurricanes	
  in	
  the	
  North	
  AtlanNc	
  a	
  few	
  month	
  in	
  advance.	
  

•  HiFLOR	
  not	
  only	
  predicted	
  acNve	
  hurricane	
  season	
  in	
  
2017,	
  but	
  also	
  predicted	
  locaNons	
  of	
  major	
  hurricanes.	
  

•  In	
  our	
  conNnuing	
  efforts	
  to	
  improve	
  seasonal	
  predicNon	
  
skill,	
  a	
  new	
  seasonal	
  forecast	
  model	
  (SPEAR;	
  AM4	
  and	
  
MOM6)	
  will	
  be	
  tested	
  in	
  our	
  future	
  plan.	
  

	
  
	
  


