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Outline

S2S predictability:
- Gray zone between weather vs climate predictability

Phenomena/modes of variability on S2S scale (eg. MJO)

Slowly varying atmospheric boundary conditions (Soil moisture, snow
cover/snow pack, sea ice, SST, ...)



Weather and Climate Forecast Ranges
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Atmospheric Predictability

S28S:
Weather: Mixed
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e.g., baroclinic Sroblem Boundary Value Problem

waves) (e.g. Soil moisture, (€.9. ENSO SST anomalies)

SNOW COVEr/sSnow
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Daily values

1-10 days Weekly averages

10-30 days Monthly or seasonal averages
30-90+ days

TIME AVERAGING!
Predictabllity of the Second Kind (Lorenz, 1975)
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How should the target periods be defined
for sub-seasonal forecasts?
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FIG. 1. Schematic of the time window and lead time definitions used in this analysis. The D-13-00222.1)

horizontal axis represents forecast time from the initial condition. The expression “1d1d” re-
fers to an averaging window of 1 day at a lead time of 1 day. Similarly, “2d2d” represents an
averaging window of 2 days at a lead time of 2 days, and so on. Note that 1d1d 1s what 1s usually

called ““day 2"’ in other papers, and 1wlw 1s what 1s usually called “week 2.”
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The Seamless Predictability concept
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“The phenomena in the Earth system that occur on all time-scales imply potential
predictive power for the atmosphere on that time-scale.”
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S2S Phase Il Research Foci on Sources of Predictability

e MJO prediction and Teleconnections: incl. high impact weather in the tropics/subtropics

 Land Initialization and Configuration: observing system impact on land initialization/S2S
forecasts; land/atmosphere processes in S2S models; land surface impacts on extremes

e Ocean and Sea Ice Initialization and Configuration: role of ocean-atmosphere coupling
on S2S; sea ice process simulation, initialization, prediction; S2S marine prediction (eg
storm surge, fisheries & coral bleaching)

e Stratosphere: role of vertical coupling, stratospheric systematic errors, and impact of
quality of stratospheric initial conditions

e Atmospheric Composition: impact of prognostic aerosols on S2S forecasts; level of
complexity needed; predictability of aerosols (e.g. dust) & potential forecast value for

applications
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ENSO & MJO Precipitation Teleconnections

MJO RMM Indices

CMAP pentad precip vs RMM: Jun—Aug 1992-2008

Nino 3.4 Index

CMAP Precip vs ENSO: JJA 1992-2008
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e Both MJO and ENSO play a role
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MJO Forecast Horizon now reaches up to 4 weeks ahead
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Figure 2. Forecast lead time (in days) when the MJO bivariate correlation between the model ensemble means and control run r 0s6erbhenvexticaliblack.kars
represent the 95% level of confidence computed from a 10 000 bootstrap re-sampling procedure. [Colour figure can be viewed at w f@eﬁﬂimz@dﬁ? ety
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MJO Teleconnections (S2S re-forecasts)

Z500 anomalies 10 days after an MJO in Phase 3

NAO Index: mean=0, std=1.02
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Week 3+4 Anomaly Correlation Skill of Teleconnection Indices
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Stratosphere

Neutral Stratospheric Vortex
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Weak Stratospheric Vortex following strong vortex conditions.
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Summary

Multiple sources of predictability on the 2 weeks to a season range

Phenomena/modes of variability: Blocking, MJO, SSWs, NAO, ENSO,
QBO, ...

Slowly varying atmospheric boundary conditions: soil moisture, snow
cover/snow pack, sea ice, SST, ...

S2S Phase Il will target Land, Ocean, Stratosphere, Aerosols
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