
Fig. 1: (a) Climate Prediction Center (CPC) unified gauge-based precipitation analysis (mm) for the 120-
h period 1200 UTC 25 June–1200 UTC 30 June 2007, and average 500-hPa geopotential height 
(contoured every 30 m) from European Centre for Medium Range Weather Forecasts (ECMWF) 
deterministic model initializations over the same time period. The dashed black rectangle indicates the 
location for areal averaging of precipitation and other fields. (b) NCEP/NCAR Reanalysis 500-hPa 
geopotential height anomaly for 25–30 June 2007.!

Fig. 2:  Area under the Relative Operating Characteristic 
(ROC) curve for the ECMWF ensemble for nine 
widespread 5-day rain events. Shown is the 120-h 
precipitation accumulation threshold of 50 mm. A perfect 
forecast has a ROC area of 1; a random reference 
forecast has an area of 0.5.  Adapted from Schumacher 
and Davis (2010, WAF). !
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Fig. 4:  (a) Correlation of 36-h forecast 500-hPa height (valid 1200 UTC 25 June) with P (shaded), and 
ensemble-mean 500-hPa height (contoured every 30 m). (b) Covariance of 36-h forecast 500-hPa height 
(m, shaded) and wind (vectors) with P, normalized by the standard deviation of P . !

Fig. 5:  (a) Correlation of 60-h forecast 850--500-hPa shear magnitude (valid 1200 UTC 26 June) with P 
(shaded), and ensemble-mean shear vectors. (b) Scatter plot of the 51 ensemble members, with 60-h 
forecast 850–500-hPa vector shear magnitude, averaged over the area shown in Fig. 1, along the abscissa 
and P along the ordinate. The observed values are shown by the diamond.!

a) member 2 b) member 4

c) member 5 d) member 25

P = 65.3 mm     ETS25=0.367    ETS50=0.368    ETS100=0.259    ETS150=0.171

P = 65.0 mm     ETS25=0.290    ETS50=0.347    ETS100=0.255    ETS150=0.379

P = 16.5 mm     ETS25=0.075    ETS50=-0.010    ETS100=-0.010    ETS150=-0.004

P = 14.4 mm     ETS25=0.117    ETS50=-0.016    ETS100=0.000    ETS150=0.000

Fig. 3:  As in Fig. 1a, except for 
examples of ECMWF ensemble 
members with “good” (left column) 
and “bad” (right column) 36—156-
h precipitation forecasts.  
Precipitation outside the US has 
been masked out for visual 
comparison with Fig. 1a.!

Fig. 6:  500-hPa 
height, relative 
vorticity, and winds. 
(top row) Composite 
of six members with 
the highest values of 
P (middle row) 
Composite of six 
members with the 
lowest values of P 
Columns show 
forecast hours 36 
(12 UTC 25 June), 
60 (12 UTC 26 
June), and 72 (00 
UTC 27 June)!
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Fig. 7:  500-hPa relative vorticity (contoured every 2 ×10−5 s−1 starting at 4), 850–500-hPa shear 
vectors, and precipitation (mm, shaded) in the 12 h ending at forecast hour 60 (1200 UTC 26 June). (a) 
Wet composite. (b) Dry composite.!
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