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Second International Conference on 
Subseasonal to Seasonal Prediction (S2S)

Second International Conference on 
Seasonal to Decadal Prediction (S2D)

• Mechanisms of S2S predictability
• Modelling issues in S2S prediction
• S2S ensemble predictions and forecast information
• S2S forecasts for decision making
• Land & Ocean initialization and processes
• Aerosols & Stratosphere

• Mechanisms of S2D predictability
• Modelling issues in S2D prediction
• S2D ensemble predictions and forecast information
• S2D forecasts for decision making
• Hindcast and forecast quality assessment
• Frontiers in Earth system prediction

Plenary cross-cutting themes: • Initialization, initialization shock and model error
• Research and operations
• Time scale interactions

Synthesis article: 
Merryfield et al., 
submitted to BAMS



Contents of presentation

• Conference presentations of note (very selective)

• Perspectives on understanding biases in prediction systems and key uncertainties that could be 
addressed by process studies to improve prediction, informed by
- 2018 S2S/S2D Conferences
- 2017 WGNE workshop on systematic errors in weather and climate models
- personal observations



• Ocean data assimilation helps improve forecast skill of some atmospheric variables on   
subseasonal timescales

• Further analysis is required to understand the systematic impact of ocean
observations on improved process understanding and forecast skill for S2S timescales
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Zhang et al., Nat. Clim. Change (2019)
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Deep high latitude ocean obs may be 
crucial for initializing (multi-)decadal 
predictions
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~100 year oscillation 
involving AABW and 
Southern Ocean also seen 
in control run of CanESM5
(CCCma CMIP6 model) 

multi-model 
analysis/intercomparison
would be of great interest



GRL 2016
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® helps near coast, but doesn’t solve large offshore 
SST bias due to insufficient low-level clouds

Are some key biases largely due 
to under-resolution of topographic 
effects?



Jia et al., J. Clim. (2015)
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Correlation of temperature and precipitation anomalies w/ Niño3Another example: tropical 
precipitation and ENSO biases



Evidence that model biases impact forecast skill

temperature correlation skill

https://www.cpc.ncep.noaa.gov/products/NMME/
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Kharin and Scinocca, GRL (2012)

skill improved
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smaller errors larger errors

Apply model tendency adjustments estimated from nudging to obs

https://www.cpc.ncep.noaa.gov/products/NMME/


[Also: assimilation increments are potentially a powerful tool for diagnosing origins of model error]  



An approach for assessing development of model errors

• In long-term historical simulations and projections, initial conditions are mostly “forgotten” ®
difficult to diagnose origins of model errors

• S2S/S2D predictions are (mostly) initialized from model states close to observations ®
development of model errors can be tracked

• A WCRP Working Group on Subseasonal to Inderdecadal Prediction (WGSIP) project aims to 
facilitate systematic intercomparisons of such behavior 

Project web page: https://www.wcrp-climate.org/wgsip-projects/lrftip

S2D Conference poster: https://www.wcrp-
climate.org/images/WCRP_conferences/S2S_S2D_2018/pdf/Programme/posters
/presentations/posters_C1/P-C1-07-Merryfield.pdf

• Objectives are to
- Provide a resource for systematic studies of the development of model errors
- Develop a set of standard diagnostics for describing error development (“shock” & “drift”) 

https://www.wcrp-climate.org/wgsip-projects/lrftip
https://www.wcrp-climate.org/images/WCRP_conferences/S2S_S2D_2018/pdf/Programme/posters/presentations/posters_C1/P-C1-07-Merryfield.pdf


Development of equatorial Pacific SST biases in 
decadal predictions 

due to spurious changes in NCEP/NCAR reanalysis 
wind stress (Teng et al. Clivar Exchanges 2017)



Development of equatorial Pacific SST biases in 
decadal predictions 



BAMS 2018

Errors addressed in presentations:

• Improved treatments of cloud microphysics and boundary layer processes to reduce uncertainties in low-cloud radiative feedbacks
• Process studies leading to reduced tropical convection and rainfall biases in convection-permitting models 
• Improved treatments of coupled processes ® model physics at root of long-term predictability, development of coupled data assimilation

® Need



Conclusions

• Model biases have gradually improved over time, but remain problematic

• Same issues have persisted over time: tropical SST/precipitation biases, ENSO westward extension, 

insufficient low clouds over eastern subtropical oceans, precipitation diurnal cycle…

• Some biases evidently due to insufficient resolution for capturing topographic influences on 

atmosphere and ocean

• Others surely sue to inadequate parameterizations 

• Systematic intercomparisons of bias development in coupled prediction models may provide clues 

(likewise for data assimilation increments) 

Also,

• Simulation and S2S prediction of MJO remains problematic in many models

• A pervasive issue in S2D prediction is a “signal to noise paradox” (Scaife and Smith, npj Atmospheric 

Sci. 2018) ® some predictable signal in models are weaker than in real world 


