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• Climate driver skill

• SPCZ location in ACCESS

• Tropical cyclone skill

Expected learning outcomes:

• Understanding of how a seasonal climate 
forecast is verified

• Understanding the methods used to verify 
ACCESS‐S forecasts

• Understanding the datasets used to verify 
ACCESS‐S forecasts

Topics in this module
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• Challenging to communicate ensemble verification

• Skill is presented as an average over the hindcasts. Does not show how skill changes over time 
(windows of forecast opportunity) 

• Hindcast ensemble size (11) is considerably smaller than real-time (99) 

• The years included in hindcast period will influence the skill

• Observational data available for data assimilation becomes sparser as we go back in time (quality 
of initial state influences forecast skill)

Challenge: Models are computationally expensive – constraints on hindcast size – Number of years, 
number of start dates per year and ensemble size

ACCESS-S Skill: Key Considerations
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Model skill using LEPS is calculated for hindcasts as well as forecasts. This is calculated for outlook variables 
such as temperature and rainfall. Skill can be determined for different regions at different times of year.

Example: 
ACCESS‐S skill scores for tercile forecasts for 
December rainfall between 1990 and 2012. 
• Darker green regions show the model 

predicted the correct tercile more often for 
the Decembers sampled when compared to 
ERA5 'observations' for that same period.

• This indicates regions where Real‐time skill is 
likely to be highest, however real‐time skill 
should be monitored separately as it may not 
match hindcast skill exactly. 

Using LEPS to determine hindcast skill
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• Highest skill usually at shorter model lead times

• The model will perform better at different times 
of the year

• Different regions will have different skill 
patterns, even within a country

• Weekly/fortnightly lead 0 skill is the highest, 
however this overlaps with existing weather 
forecast and is not provided

LEPS Skill through 
the year
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LEPS Skill through the year
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Week of 9 – 15 March
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March
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April
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SST Skill: A summary
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Ocean skill on the website
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SST Skill: A detailed summary
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Most outlook skill is online
(http://access-s.clide.cloud/index.html)
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Outlooks and skill in the archive - example
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Observed

POAMA 
(LT1)

ACCESS‐S1 (LT1)

POAMA 
(LT4)

ACCESS‐S1 (LT4)

Lead time: 1‐month

Lead time: 4‐months

SST anomaly (degC) composites for two eastern Pacific (EP) El Niño events (left) and 7 central Pacific (CP) El 
Nino events (right) during spring (SON). Observations (top row) and ensemble-mean forecasts (based on 22-
member ensembles) at 1-month (initialised on 1st August) and at 4-month (initialised on 1st May) lead times from 
ACCESS-S1 and POAMA are shown.

Prediction 
of ENSO
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MJO

ACCESS‐S1 POAMA

Climate Driver Skill
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Correlation skill of forecasts of SSTA for NINO3 and El Nino Modoki indices

ACCESS‐S1 POAMA

Feb May Aug Nov

NINO3

EMI

Prediction of ENSO
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Feb May Aug Nov

ACCESS‐S1 POAMA OBS

Standard deviation of the magnitude of NINO3 index

Standard deviation of predicted NINO3
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May

Aug

IOD Eastern Pole of IOD Western Pole of IOD

ACCESS‐S1 POAMA

Prediction of IOD
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ACCESS‐S1 POAMA OBS

Standard deviation of the magnitude of IOD index

Aug

May

IOD Eastern Pole of IOD Western Pole of IOD

Standard deviation of predicted IOD
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Southern Annular Mode Madden Julian Oscillation

ACCESS‐S1 POAMA

Higher 
values are 
better

Prediction of SAM and MJO
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• Good simulation of the mean 
position of the SPCZ

• Model is too wet, particularly 
over the Solomon Islands, 
Samoa, and French Polynesia, 
with an over‐prediction of 
rainfall

• Interannual variability of the SPCZ is shown by 
the vertical arms in the left hand plots, it 
shows very little movement in the SPCZ to the 
west through the hindcast period, but there is 
substantial movement in the eastern arm of 
the SPCZ. ACCESS‐S underestimates the 
amplitude of this variability in movement

ACCESS-S SPCZ simulation

OBS ACCESS‐S1
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• The interannual variability of rainfall along the SPCZ is smaller than the 
surrounding regions (plot A). This area is not as affected by ENSO events 
as much as those around it. 

• The standard deviation of DJF total precipitation is generally under‐
represented in the model, particularly in the southern SPCZ region with 
respect to all states of ENSO

ACCESS-S SPCZ simulation
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• There is a region along the SPCZ 
with little skill as shown by this 
Brier Skill Score metric plot.

• This region of low skill persists 
even at short forecast lead times.

• The region along the equator has 
the highest skill, in areas with 
high interannual variability in SSTs 
and rainfall. 

ACCESS-S SPCZ simulation



© Commonwealth of Australia 2021. Bureau of Meteorology

• Model consistently predicts a less‐sloping SPCZ

• Eastern arm of the SPCZ shows little year‐to‐year 
movement compared with the observations (Fig.)

Fig. Time series of a eastern component of SPCZ (latE), b western 
component of SPCZ (latW), cmean SPCZ latitude and d slope of 
SPCZ for the ACCESS‐S1 compared to observations from GPCP and 
TRMM across DJF months from 1990 – 2012. ACCESS‐S1 data is the 
mean metric value for the 11 ensembles initialised on November 1, 
and dotted lines are one standard deviation from the mean. El Niño 
and La Niña years are shown by the pink and purple shaded years, 
respectively. 

ACCESS-S SPCZ simulation
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• ACCESS‐S tropical cyclone skill is calculated 
with the Brier Skill Score.

• Verifies accuracy of a probability forecast, 
but only for binary outcomes.

• The Brier Skill Score measures:
• Reliability
• Resolution
• Uncertainty

• ACCESS‐S produces raw and calibrated
outputs

• Calibrated has greater forecast and
hindcast skill

• See documentation for additional details

ACCESS-S Tropical Cyclone real-time skill: Southern 
Hemisphere
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• ACCESS‐S performs better at predicting climate 
drivers than POAMA

• Low Skill can be caused for many reasons

• ACCESS‐S SPCZ simulation can cause low skill

Skill summary


