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The subseasonal-to-seasonal 
(S2S) timescale 
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The subseasonal-to-seasonal (S2S) timescale:  
A relatively underexplored forecasting timescale 

Reduce hazard exposure, 

increase disaster 

preparedness, and 

improve decision-making 

for emergency disaster 

response 

– The S2S timescale – 3-4 weeks (15-

30 days) lead time – has, until 

recently, been viewed as a predictive 

‘desert’ 

– However, there is a growing 

requirement for the employment of 

S2S predictions for a wide range of 

societal and economic applications 

including forecasts of high-impact 

events such as flooding and 

heatwaves, streamflow forecasting, 

and humanitarian planning and 

response to disasters  

– Research is now looking for ‘windows 

of forecast opportunity’ on the S2S 

timescale using teleconnections to 

known large-scale climate drivers 
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The S2S timescale: 
The S2S project  
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International WWRP-WCRP 

coordinated research on S2S 

predictability and modelling 

Goal is to improve the 

accuracy and use of forecasts 

at lead times from 2 weeks to 

2 months 

Focus is on science, forecasting 

and applications  

New database of S2S forecasts 

from 11 global producing centers 

– data portal is now OPEN: 

http://s2sprediction.net/  
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MJO and rainfall 
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S2S forecasting of 
extreme rainfall 
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Floods in Australia: 
Queensland and New South Wales floods 2011 
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Rainfall totals in the 

week leading up to 

the Queensland 

floods, January 2011 
Toowoomba, 10th 

January 2011 

Brisbane, 11th 

January 2011 

Lockyer Valley, 10th 

January 2011 
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Predictors of Australian rainfall on the S2S 
forecasting timescale: sources of potential skill 
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Risbey et al. (Mon. 

Wea. Rev., 2009) 
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Although we are interested in the S2S timescale, climate drivers operating 

on longer seasonal timescales (e.g. ENSO, IOD) influence S2S prediction 

skill. 

For example, La Niña events are associated with increased cloudiness that 

increases the likelihood of higher rainfalls and flooding. Similarly, positive 

IOD phases are associated with dryer, hotter spells over WA in winter and 

across southern Australia in spring, reducing rainfalls. 

‘Seasonal’ timescale drivers 

– El Niño – Southern Oscillation (ENSO) 

– Indian Ocean Dipole (IOD) 

‘Subseasonal’ timescale drivers 

– Madden-Julian Oscillation (MJO): predictable out to ~20 days 

– Southern Annular Mode (SAM) 

– Blocking 

 

Predictors of Australian rainfall on the S2S 
forecasting timescale: sources of potential skill 
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S2S forecasting:  
The POAMA system (Australian Bureau of 
Meteorology) 
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– Seasonal (and sub-seasonal prediction) at the Bureau of Meteorology is 

based on the Predictive Ocean Atmosphere Model for Australia 

(POAMA) 

– POAMA is a global T47 dynamical coupled ocean-atmosphere climate 

model 

– The latest version POAMA-2 has a 33-member ensemble of retrospective 

forecasts (1981-2010) and real-time forecasts run weekly, each with a 

different ocean and atmosphere initial condition 

– As of May 2013, POAMA became the Bureau’s operational model for the 

seasonal outlooks (some subseasonal forecasts are experimental and 

are available on the POAMA website) 

– There is increasing demand for predictions on the subseasonal 

timescale, particularly of high-impact hazards such as heatwaves and 

floods 
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S2S forecasting:  
Other forecasting centres 
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International operational seasonal forecasting models 

http://www.bom.gov.au/climate/ahead/models/model-summary-table.shtml 
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Operational POAMA products:  
ENSO and IOD outlooks and model summaries 
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Operational POAMA products:  
ENSO and IOD outlooks and model summaries 
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ENSO 

 

IOD 

 

The Bureau of Meteorology 

accesses other centre’s 

seasonal predictions (some 

publically available, others not), 

including UKMO, ECMWF and 

NOAA, to produce a transparent 

multi-model summary 
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Operational POAMA products:  
ENSO and IOD outlooks and model summaries 
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ENSO: current outlooks 

 



Operational POAMA products:  
Rainfall outlooks 
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The Bureau of Meteorology produces 

monthly and seasonal rainfall (e.g. chance 

above median, or chance of at least 10mm) 

and temperature (maximum) outlooks… but 

not extremes 

 



Experimental POAMA products: 
POAMA experimental forecast products based on 
specific climate drivers  
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Experimental climate driver forecast products (clockwise from top left): STRH Index (Sub-

tropical Ridge High over Tasman Sea), MJO (Madden-Julian Oscillation), Blocking and SAM 

(Southern Annular Mode). For more info see (registration required): http://poama.bom.gov.au/ 

MJO 

STRH 

SAM 

Blocking 
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Experimental extreme heat S2S forecasts 
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El Niño / La Niña 

SEDI (upper decile) skill 

scores of weekly mean 

Tmax for weeks 2-3 of 

the POAMA forecasts 

La Niña 

El Niño 

neutral 

White et al. (Clim. Dyn., 2013) 



Experimental rainfall S2S forecasts 
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POAMA-2 experimental seamless rainfall forecast products 

spanning timescales from weeks to seasons 

Experimental rainfall forecast products available (not extremes) for three 

regions (global, Asia/Pacific tropics and Australia) and for timescales 

ranging from week 2 to 9 months ahead (up to 3 months for histograms). 

Here the plots show global and MDB forecasts for weeks 2-3 combined.  

For more info see (registration required): http://poama.bom.gov.au/ 

http://poama.bom.gov.au/


The Madden-Julian 
Oscillation (MJO) and 
rainfall 
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Phases 1-8 track the propagation of 

convection and wind anomalies eastward 

along the equator. Index is defined the 

same way in all seasons, but the impacts 

vary with season. 

Wheeler and Hendon (Mon. Wea. Rev., 2004) 
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Forecasts from POAMA 

Long-term performance from 

POAMA hindcasts 

Observed analysis 

Forecasts 

persistence 

statistical 

model 

C
o
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Rashid et al. (Clim. Dyn., 2011); Marshall et al. (Clim. Dyn., 2011) 

The MJO and rainfall 
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DJF 

MAM 

JJA 

SON 

Wheeler et al. (J. Climate, 2009) 

1 2 3 4 5 6 7 8 
The MJO and rainfall (upper tercile) 
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Employing S2S forecasts 
for flood forecasting 
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Seasonal streamflow forecasting in Australia 
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CSIRO, in 

partnership with the 

Bureau of 

Meteorology, 

produces seasonal 

streamflow forecasts 

across specific 

regions, using both 

statistical and 

dynamic modelling 

approaches 

Moderate to high skill 

Low skill or missing climate 

data 

Very low skill or missing 

antecedent condition data 
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Downscaling of seasonal forecasts for 
hydrological applications 

The Bureau of Meteorology Extended Hydrological Prediction 

group have looked at downscaling POAMA for dynamical  

streamflow forecasting (Tuteja et al., 2011) 

Provide three month (seasonal) catchment scale rainfall 

forecasts with monthly updates to support seasonal streamflow 

forecasts 

Have not explored the possibility of using extreme rainfall 

forecasts on the S2S timescale 
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Downscaling of seasonal forecasts for 
hydrological applications 
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Kent (2013) 
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Example of extreme rainfall S2S forecasting: 
S2S prediction of Pakistan floods (26 July–01 
August 2010) 
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Vitart (2014) 
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Science challenges (and 
opportunities) 
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Science challenges (and opportunities):  
Using S2S extreme rainfall forecasts for 
extended-range flood prediction 

Opportunities 

– There is a growing requirement for the employment of S2S predictions for 

a wide range of societal and economic applications = opportunity 

– Research is currently exploring ‘windows of forecast opportunity’ on the 

S2S timescale where the skill in predicting extreme rainfall over certain 

regions is likely to be increased using teleconnections to known large-

scale climate drivers (e.g. ENSO), but there is much work to be done in 

this area 

– The new open source near real-time S2S project database (hosted by 

ECMWF), for the first time, presents an opportunity for researchers and 

practitioners to explore the skill and applications of S2S forecasts – see 

next slides 
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Science challenges (and opportunities):  
Using S2S extreme rainfall forecasts for 
extended-range flood prediction 

Opportunities 
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Science challenges (and opportunities):  
Using S2S extreme rainfall forecasts for 
extended-range flood prediction 

Opportunities 
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Science challenges (and opportunities):  
Using S2S extreme rainfall forecasts for 
extended-range flood prediction 

Opportunities 

– Opportunity to help bridge the gap between climate and weather 

forecasts (i.e. seamless multiple timescale forecasting) such as the Red 

Cross-IRI ‘Ready-Set-Go!’ approach: 
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 Goddard et al. (Earth Perspect., 2014) 
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Science challenges (and opportunities):  
Using S2S extreme rainfall forecasts for 
extended-range flood prediction 

Challenges 

– Model resolution, ensemble size, hindcasts, data availability, initialisation 

and (lack of) observations 

– Dealing with the uncertainty, biases and systematic errors inherent in 

forecasts, especially extremes 

– Promotion of the S2S timescale 

– Focus needs to be more on applications (up to now it has been more 

focused on the research): 

• Which sectors/end–users (emergency management, aid response, 

health, other)? 

• What applications and methods of communication would be 

appropriate (adoption of ‘climate services’ approaches; inclusion of 

social sciences from the beginning) 
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Thank you 
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With thanks to Andrew Robertson (IRI) and Frederic Vitart (ECMWF) for 

providing material on the S2S project  

Email: chris.white@utas.edu.au 

Web: http://www.utas.edu.au/engineering/people/dr-

christopher-j.-white  

IUGG Paper: http://www.proc-

iahs.net/370/229/2015/piahs-370-229-2015.html 
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