
Seamless precipitation prediction skill comparison 

between ECMWF (T639) and POAMA (T47) systems

Matthew Wheeler1, Hongyan Zhu1, Adam Sobel2, Debra Hudson1, and Frederic Vitart3

1 Bureau of Meteorology, Melbourne, Australia; 2 Columbia University, New York, USA; 3 ECMWF, Reading, UK

Fig. 1.  Schematic of the time window and lead time definitions used in this analysis, consistent with Zhu et al. (2014). The horizontal axis 

represents forecast time from the initial condition. The expression “1d1d” refers 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 is what is often called “day 2” in other 

publications, and 1w1w is what is often called “week 2”.

1. Introduction
The prediction of precipitation by two ocean-atmosphere ensemble systems is compared with observations 

and each other over a "seamless" range of timescales (Figure 1). We are motivated to see how the regions of 

highest skill change with time scale and find explanations. This is a follow-on study to Zhu et al. (2014) which found 

a shift in highest skill from the extratropics to tropics with increasing time scale with a single model (POAMA). 



2. Data and Method
The two systems analysed in this study are the current version of POAMA (with a T47 atmosphere), and the 

2011 version of the ECMWF monthly system (with a variable atmospheric resolution of T639 to T319). We analyse

hindcasts from identical start dates.

System 

abbreviation

Atmospheric model 

resolution
Ensemble size Start dates used Hindcast period used

ECMWF
T639 L62 (≤ 10d) 

T319 L62 (>10d)
15

1 Feb, 1 May, 1 

Aug, 1 Nov
1997-2008

POAMA T47 L17 33 as above as above

Observations are taken from the Global Precipitation Climatology Project (GPCP) daily precipitation (Huffman et 

al. 2001).

We measure skill/accuracy using correlation of the ensemble mean forecast anomalies with the observed GPCP 

anomalies (hereafter CORa) over the 48 different start times. Anomalies are formed for the observations and 

hindcasts by removing their respective climatologies.

3. Results
We compute both the 'actual' skill (i.e. against observations, 3a) and the 'potential' skill or predictability (3b). 

Potential skill is computed by taking one ensemble member as truth and computing how well the other members 

forecast that member. This is a commonly computed statistic that is a measure of the upper bound of realizable skill 

in the hypothetical model world, thereby providing further information about a modelling system, although it has its 

limitations (Kumar et al., 2014).



Fig. 2. Maps of CORa actual skill for precipitation for (top) 1d1d, (middle) 1w1w, and 

(bottom) 4w4w, for (left) ECMWF and (right) POAMA, using data for 1997 to 2008.

3a. Skill comparison between POAMA and ECMWF

Fig. 3. Zonally-averaged CORa actual skill for precipitation, for 

the different time window/lead combinations in (left) ECMWF 

and (right) POAMA. 

Fig. 4. Zonally-averaged CORa actual skill for precipitation over specified latitude ranges 

versus forecast window/lead times from 1d1d to 4w4w for (top) ECMWF and (bottom) 

POAMA. Note that the spacing of the time scale is based on the logarithm of the lead time. 



Fig. 5.  As in Fig. 2, but for potential skill.

3b. Potential skill/predictability

Fig. 6.  As in Fig. 3, but for potential skill.

Fig. 7.  As in Fig. 4, but for potential skill.



Potential skill is almost everywhere higher than actual skill (Fig. 5 versus Fig. 2). Large differences between potential 

and actual skill (Fig. 8) may be useful for identifying model deficiencies. Explanations for large differences include: (1) 

room for improvement in actual skill; (2) too little ensemble spread resulting in too high potential skill; and/or (3) 

errors in the verifying observations which artificially reduce actual skill.

Fig.8. As in Fig.4 but for potential skill (Fig. 7) minus 

actual skill (Fig.4).

Fig.9. Scatterplots of actual skill versus potential skill for all grid 

points from 60°S-60°N. Left column is for ECMWF actual versus 

potential skill, middle column is for POAMA actual versus 

potential skill, and right column is for ECMWF actual skill versus 

POAMA potential skill. Green symbols for land points and blue 

for ocean points. The thick red line is the line of identical skill. 

The thin pink line is the linear least-squares regression line for 

the plotted points, “r” is the pattern correlation coefficient, and 

“b” is the slope of the regression line.
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For POAMA the greatest difference (between actual and potential skill) is in the tropics for the shorter time scales, 

suggesting that we need to do better at tropical convection.

For ECMWF it is for the high latitudes of the southern hemisphere, perhaps mostly because of too small ensemble 

spread, but maybe also an indication of still more room for improvement in SH with better initial conditions.

4. Conclusions

• ECMWF is almost everywhere more skilful than POAMA, as expected given its greater sophistication, especially 

for the tropics at short lead times.

• However, both models consistently show the levelling-off of skill in the tropics with lead time, and the drop in 

skill elsewhere.

• POAMA appears to have biggest problems in the tropics, whereas for ECMWF it is in the high latitudes of the SH.


