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➢Study area and period

• Australian continent; From August 1, 2016, to July 31, 2019.

➢Forecast lead time 

• Days 1, 5, 9 ahead.

➢Observed data 

• Australian Water Availability Project’s climate datasets (AWAP).

• A high horizontal resolution (0.05°x 0.05°) across Australia based on the 

interpolation of rain gauge observations.

➢Deterministic forecasts 

• ACCESS-G2 (Australian Community Climate and Earth-System Simulator 

Global 2) from the Australian Bureau of Meteorology.

• A horizontal resolution of approximately 25 km.

➢Coarser-resolution ensemble forecasts

• ACCESS-GE2 (Australian Community Climate and Earth-System Simulator 

Global Ensemble 2) from the Australian Bureau of Meteorology.

• A coarser horizontal resolution of approximately 60 km.

• Each ensemble includes 24 members resulting from both perturbed initial 

conditions and stochastic model physics.

In practice, both deterministic numerical weather prediction (NWP) models

and ensemble NWP models are routinely run worldwide to assist short-term

precipitation forecasting. Deterministic forecasts can capture more detailed

spatial features, while ensemble forecasts, often with a coarser resolution,

can predict uncertainty in future conditions. It is essential to have a

comparative understanding of the performance of these two types of

forecasts. However, past published comparisons tended to be limited in

scope, for example, for only specific locations and weather events, and

involving only raw forecasts. In this study, we aim to 1) consider a wide range

of locations and weather events when comparing deterministic forecasts and

coarser-resolution ensemble forecasts; 2) extend the comparison to post-

processed forecasts, to further assess the relative performance of these two

types of forecasts.

Methods

➢Post-processing methods

• A simple multiplicative bias correction.

• The seasonally coherent calibration (SCC) model (Wang et al., 2019).

➢Forecast evaluation metrics

• Anomaly correlation coefficient (ACC) for evaluating the correlation between 

single-value forecasts and corresponding observations to measure the degree 

of their correspondence.

• Continuous ranked probability score (CRPS) for measuring the difference 

between forecasts and their corresponding observations.

• Probability integral transform (PIT) α index for assessing the reliability of 

ensemble forecast uncertainty (ensemble spread not too wide or too narrow).

Fig. 1. ACC maps of ACCESS-G2 forecasts and ACCESS-

GE2 mean forecasts at three lead times (first two columns), 

and cumulative density function (CDF) plots of the ACC 

across all grid cells (third column).

Fig. 2. CRPS skill score maps of ACCESS-G2 forecasts and 

ACCESS-GE2 mean forecasts at three lead times (first two 

columns), and CDF plots of the CRPS skill score across all 

grid cells (third column).

• ACCESS-GE2 mean forecasts 

have overall higher ACC values 

than ACCESS-G2 forecasts (more 

obvious from the CDF plots).

• The difference is more pronounced 

at longer lead times.

Fig. 3. CRPS skill score maps of

ACCESS-GE2, simple bias-

corrected ACCESS-GE2, SCC-

calibrated ACCESS-G2, and SCC-

calibrated ACCESS-GE2 mean

forecasts at three lead times (first

four columns), and CDF plots of

the CRPS skill score across all

grid cells (fifth column). It is

worth noting that for easy

interpretation, the scale of the

CRPS skill score axis in the CDF

plots is much smaller than that in

Fig. 2.

Fig. 4. 𝛼-index of ACCESS-GE2,

simple bias-corrected ACCESS-

GE2, SCC-calibrated ACCESS-

G2, and SCC-calibrated ACCESS-

GE2 mean forecasts at three lead

times (first four columns), and

CDF plots of the 𝛼-index across

all grid cells (fifth column).

• SCC-calibrated ACCESS-GE2 forecasts generally have higher CRPS skill scores than 

SCC-calibrated ACCESS-G2 forecasts.

• Accuracy difference between ACCESS-G2 forecasts and ACCESS-GE2 mean forecasts is 

narrowed by SCC.

• Both SCC-calibrated ACCESS-G2 and SCC-calibrated ACCESS-GE2 forecasts are reliable.

• ACCESS-GE2 mean forecasts 

have overall higher CRPS skill 

scores than ACCESS-G2 

forecasts.

• The difference is more pronounced 

at longer lead times.

• This study further confirms findings from previous studies, by performing spatially and 

temporally explicit comparisons, and extending the comparison to post-processed 

forecasts. ACCESS-GE2 forecasts are overall superior to ACCESS-G2 forecasts at all lead 

times, under all climatic conditions, both before and after post-processing. The conclusion 

holds true for different seasons and regions.

• The performance gap between the two models is narrowed by post-processing (SCC).

• Increasing the ensemble size of ensemble forecasts might be a better strategy than 

increasing the resolution of deterministic forecasts.


