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Motivation |
The traditional limits of model prediction skills

. Prediction desert?
The S2S Prediction Gap
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Since 1980s
We already know the relationship between tropical forcing

and extra-tropical teleconnected response.

Tropical forcing
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Since 1980s
We already know the relationship between tropical forcing

and extra-tropical teleconnected response.

C

e Direct linear circulation response to diabatic heating or topography
through poleward-propagating Rossby Waves.

* Internal growth of barotropic instability.

* Growth arising from the dynamical feedback of synoptic eddies.

Teleconnected Response
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Heating and Teleconnected Response

Apparent heat source (Q;, mm/day) Geopotential Height Anomalies (m)
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Q1 isderived from ERA-Interim
Anomalous Z500 is derived from MERRA
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Heating and Teleconnected Response

Apparent heat source (Q;, mm/day) Geopotential Height Anomalies (m)

Lag= 0-4 (day)

Lag= 5-9 (day) Lag= 10-14 (day)
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Heating and Teleconnected Response

Apparent heat source (Q;, mm/day) Geopotential Height Anomalies (m)

Lag= 0-4 (day) Lag= 5-9 (day) Lag= 10-14 (day)
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Quantifying the evolution and amplitude of teleconnection
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By removing the first three harmonics of the annual cycle...
The second leading mode of the North Pacific height anomalies is related to MJO variations.
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Quantifying the evolution and amplitude of teleconnection
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Quantifying the evolution and amplitude of teleconnection
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The modulation on anomalous Z500 by teleconnections

Lag= 0-4 (day) Lag= 5-9 (day)
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The modulation on anomalous Z500 by teleconnections
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The modulation on anomalous Z500 by teleconnections
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The modulation on anomalous Z500 by teleconnections

Average Pattern Correlation
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Conclusions of thefirst part :

* Teleconnectionsare morerobust overspecific phases and lags.

* Whenteleconnections arerobust, the modulationon anomalous Z500 are strongas well.

- =

Question:

Does idea works for hindcast ensembles (and forecast) ?

Conclusions of the first part Kai-Chih Tseng, Colorado State University



|F:

The teleconnectionsinduced by MJO are only robust (consistently modulate anomalous
Z500) over some phases and time lags.

Then:

The prediction skill is better over some phases and lags ?

Result — Hindcast Kai-Chih Tseng, Colorado State University




Two criteria :
* The first day of model initialization
* The first day of specific MJO phases

Composite sense
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Two criteria :
* The first day of model initialization
* The first day of specific MJO phases
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Composite sense Two criteria :
* The first day of model initialization
* The first day of specific MJO phases

Ensemble 1 Ensemble 2 Ensemble 10

Composite Event Composite Event Composite Event

Result — Hindcast Kai-Chih Tseng, Colorado State University




Composite sense
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Composite sense
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Conclusions — From Reanalysis ...
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Conclusions — From Reanalysis ...
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Some phases of MJO can generate robust teleconnected response.
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Conclusions — From ensemble hindcasts
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Robust teleconnections canalso increase the agreement on Z500 over different - -
ensemble members, which give us more confidence about the extended predictions.
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