




• 1958‐present, 1°, daily, monthly 

•    1999‐present, 0.25°, daily 
•   Objec=ve synthesis of satellite products 
(wind speed, SST, qair and Tair) and 
selected atmospheric reanalysis fields 
from NCEP, ERA40, and ERA‐interim.  

Net Heat flux 

Evapora/on 

Latent and Sensible 
heat fluxes 

Wind and Wind Stress  • 1987‐present, daily,  0.25° 
• 1° analysis is from a spa=al average of 0.25° 

• Objec=ve synthesis of 11 satellite sensors 
(SSMI, SSMIS, AMSRE, QuikSCAT, and ASCAT). 

•   1983‐present, 1°, daily 
•    Synthesis of satellite products and 
selected reanalysis fields   

Work in progress 

Freshwater flux (E‐P) 

OAFlux evapora=on 
GPCP precipita=on 

Smith et al. Reconstructed P 

   1958 to present (>50 yrs) 

    Momentum flux 

OAFlux wind stress 
1987 – present (>23 yrs) 

Net heat flux 

OAFlux latent and sensible 
SRB (or ISCCP) surface radia=on 

1983 – present (>25yrs) 



In this talk, the following five aspects are examined: 
(1) Mesoscale air‐sea interac=ons 
(2) Synop=c atmospheric variability 
(3) Decadal changes in global near‐surface wind fields 
(4) Decadal trends in ocean water cycle 
(5) Global ocean heat budget  

  OAFlux is not independent of reanalyses (NCEP, ERA40, ERAinterim). 
       ‐‐ How much improvement has OAFlux made? 
       ‐‐ How is OAFlux compared to the latest reanalyses (MERRA, CFSR, 
ERAinterim)? 

  OAFlux is completely independent of GPCP/Smith and SRB/ISCCP.  

       ‐‐ Are they consistent in terms of balancing global water and energy budget? 
       ‐‐ What issues need to be explored? 



Wind Stress 
Gulf Stream, A Cold Air Outbreak Event, FEB 1‐14, 2007 



Hurricane Bonnie  
25‐08‐1998 





Accelera=on of the ocean water cycle in the past 50 yrs 
may be part of mul=‐decadal variability. 

Are dry regions ge^ng drier?   Not really. 
Are wet regions ge^ng we`er? In the tropics. 



The Water Cycle & Ocean Salinity:  
Can the oceans be a rain gauge?  



How much heat is the global ice‐free ocean gaining? 

??? 



Differences in net heat flux products 

  The difference in the 10 mean Qnet products is mostly larger than 10 Wm‐2 (the desired accuracy) 
  Turbulent (Latent+Sensible) and Radia=on (Long+Shortwave) have equal contribu=on to the total STD. 
  Buoy observa=ons for Qnet are extremely limited. 

The Road Ahead: close collabora=on  
 ‐ with improved and expanded ocean =me series sites (e.g. OOI; PI: Weller), 
 ‐ between atmospheric reanalyses and satellite‐based analyses, 
 ‐ between atmospheric scien=sts and oceanographers. 



  OAFlux versus Reanalyzed fluxes: 
      ‐‐ The OAFlux synthesis of satellite observa=ons together with the selected reanalysis 
fields has led enhanced representa=on of meso‐scale and synop=c scale variability, and 
enhanced depic=on of decadal and longer‐term varia=ons. 

      ‐‐ The latest reanalyses (MERRA, CFSR, ERAinterim) show improvement over the first 
genera=on, but details are s=ll significantly lacking when compared to satellite‐based flux 
analyses. 

  OAFlux versus GPCP/Smith Precipita/on and SRB/ISCCP radia/on 
       ‐‐ There is a broad consistency between OAFlux and GPCP/Smith, showing that the 
intensifica=on of the water cycle in the past 50 years might be part of mul=decadal variability. 
Detailed pa`ern of changes differs from the theore=cal projec=on.  
       Integra=on with ocean salinity observa=ons  
       ‐‐ There is large heat imbalance in the latest reanalyses and in the combined satellite flux 
analyses. 

      Close collabora=on  
  with improved and expanded ocean =me series sites, 
  between atmospheric reanalyses and satellite‐based flux analyses, and 
  between atmospheric scien=sts and oceanographers. 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