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GSI| and the associated SSTA
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|[dentifying atmospheric response to GS-induced SSTA: Hemispheric WRF
40-km, 6-month (NDJFMA)
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Processes not present: CTL 40-ensemble

— Tropical influence members
— Interannual SST variability Var=31%
— Thermodynamic O-A coupling 459, &




SST perturbation experiments ¢ GS smoothing for
presence/absence

(e.g., O'Rellly et al. 2015)

total response =
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symmetric (linear) = V2 x ( d1o+ - d10-)
asymmetric (nonlinear)
= Y2 x [(d1o+ - CTL) + (d1o-- CTL)]




Zo50/SLP  Strongly nonlinear equilibrium response independent of GS-SSTA
NDJFMA
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Some nonlinearity in circulation anomalies in NCEP
— Composite NCEP (1971-2010) JFM Z250/SLP when JFM GSI leads by 1-yr
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Two main questions:

#1. Why +ve blocking ridge”

Barotropic feedback by transient eddies (HF) +
Wave activity flux due to a stationary Rossby wave train (LF)
(e.g,. Nakamura et al. 1997)

#2. Why Is the response nonlinear?



The blocking ridge maintained in part by
anomalous vorticity flux convergence by transient eddies
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primes: 8 day high-passed (HF); over-bars: 8-day low-passed (LF)
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Contribution by the transient eddy feedback to Z2so high:
| ead/lag composites about the onset of a block

Blocking index at 40°W, 60°N |1 cOmposites Nakamura and
N Wallace 1990
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Transient eddy feedback contributes to the total height response by ~50%



The blocking ridge formation
due to low-frequency dynamics
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Apparent quasi-stationary
wave signatures

Wave activity density flux
convergence within the
amplitying blocking ridge
(Nakamura et al. 1997)
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Wave activity tflux calculation from ht?b://vvww.atmos.rcast.u-tokyo.ao.jp/nishii/programs/index.html


http://www.atmos.rcast.u-tokyo.ac.jp/nishii/programs/index.html

Summary and Discussion

— resembles the -ve NAO pattern, the leading mode of internal variability

 The blocking response Is formed and maintained both by

- HF: barotropic feedback by transient eddies (forced response)

- LF: wave activity density flux associated with an incoming Rossby wave
train (internal dynamics)

- Both HF and LF feedback processes are nonlinear.
 The cause of the nonlinearity is under investigation.

- Observational analysis also suggests some asymmetry in the NA circulation
Thanks!
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