
New Climate Data Record of the Ocean Surface Winds, Stress 
and Their Dynamically-Significant Derivatives – Vorticity and Divergence: 

Supporting Studies of Trends and Variability in the Large-Scale Circulation
Svetla Hristova-Veleva1, Bryan Stiles 1, Alexander Fore 1, Alexander Wineteer 1, David Moroni 1,

Mark Bourassa 2, Douglas Vandemark 3, Larry O'Neill 4, 
Shakeel Asharaf 1, Ethan Wright 2, Xiaosu Xie 1, F. Joseph Turk 1, Marc Emond 3,

P. Peggy Li 1, Brian Knosp 1, Quoc Vu 1, Joseph Jacob 1, Federica Polverari  1, Philip Callahan 1

1 - Jet Propulsion Laboratory, California Institute of Technology
2 - Florida State University
3 - University of New Hampshire, Durham
4 - Oregon State University

© 2023 California Institute of Technology. Government sponsorship acknowledged. 

Are the tropics expanding as  an atmospheric response to the 
observed tropical ocean warming trend?  If so, this widening of 
the Hadley cell could have a substantial impact on water 
resources and the ecology of the sub-tropics.  
- Until now, the understanding of the mechanisms that govern 
the changing width of the tropics has been confined to models 
and proxies because of the unavailability of systematic 
observations of the large-scale circulation. 
- Ocean surface vector winds, derived from scatterometer 
observations, provide for the first time an accurate depiction 
of the large-scale circulation and allow the study of the Hadley 
cell evolution through analysis of its surface branch.  

Fig. 2. Time evolution of the width of the combined Hadley cell as determined from the zero crossing of the mean zonal wind (from 1-year running averages)
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In a 2015 study we 
determine the extent of the 
Hadley cell as defined by 
the subtropical zero-
crossing of the zonally-
averaged zonal wind 
component, determined 
from QuikSCAT 
observations - (Hristova-
Veleva et al., 2015).

To investigate the consistency in the trends and variability when 
determined by different scatterometers, we performed similar analysis of 
the Hadley cell using the wind estimates from ASCAT.  We found an 
apparent discontinuity in the signal when the data source changes from 
one observing system to another (Fig. 2).  What is the reason? Diurnal 
signal or retrieval inconsistencies?
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