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Project Summary

By participating in the 2017-2020 OSTST, we have in the past 4 years explored and clarified the nature and 
causes of the multi-scale upper ocean circulation variability in the following 3 research areas.  

(1) Kuroshio Extension (KE) variability and its role in controlling the dedacal variability of the North Pacific 
climate system. Specifically, we identified a delayed negative feedback mechanism that links the KE 
variability to the basin-scale atmospheric stormtrack changes with a preferred 10-year timescale. We 
quantified the relative importance of the atmospheric forcing versus the intrinsic oceanic forcing in 
controlling the decadal KE variability. The results are published in Qiu et al. (2017, 2020).  

(2) Characterization of interannually-modulating mesoscale eddies in the global oceans. For the South 
Pacific, we clarified dynamic causes for, and biological impact by, the mesoscale eddy modulations along the 
subtropical countercurrent bands (Travis and Qiu 2017, 2020). Dynamic causes for the interannual eddy 
variability in the subtropical South Indian Ocean were also identified (Delman et al. 2018). For the global 
ocean, we combined altimeter and surface drifter data and quantified mesoscale eddy’s roles in upper ocean 
biological activities and its impact upon the smaller-scale kinetic energy field (Zhang et al. 2019, Zhang and 
Qiu 2020).

(3) Exploration of fine-scale SSH signals. We evaluated dynamic transition scales in the world ocean from 
balanced geostrophic motions to unbalanced internal tide/internal wave motions based on the ADCP 
measurements and high-resolution MITgcm simulation (Qiu et al. 2017, 2018). We explored the possibility of 
reconstructing the 3D upper ocean structures, including vertical velocity fields, based on high-resolution SSH 
measurements (Qiu et al. 2020).  
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