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Abstract. Predictive ability of numerical model for medium-term weather forecast is one of the important
applications of ensemble forecast. To study the predictive ability of forecast skill of ensemble prediction in
medium-term period (96—360 h) in China, our analysis applies forecast data covering the period 2007 —
2011 from ECMWF global ensemble prediction system and chooses 500 hPa geopotential height and 850
hPa temperature as the variables, and then a comparative analysis is carried out by two different measures
of spread-skill relations. The results show that: (1) Forecast skill (RMSgys) and spread (SPgrysz) repre-
sented by root mean square errors show a seasonal cycle, i. e. , winter (summer) is high (low), which is
an inherent atmospheric property. However, the forecast skill (ACgys) and spread (SP,-) represented by
anomaly correlations have no clear inherent seasonal cycle. (2) By comparing the two different measures of

spread-skill relations, it is known that the spread-skill relations represented by anomaly correlations can
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reflect forecast skill better in medium-term period forecast, and this spread-skill relations based on T850 is
stronger than based on Z500. (3) Quantitative analysis of spread-skill relations indicates that good forecast
skill can be reflected when spread is small, and this relationship declines about 20% from 96 to 360 h sam-
ples, while spread-skill relations is weaker in the case of large spread, and this relationship does not de-
crease significantly with the increase of the valid time of forecast. (4) Statistic data shows that samples of
the consistency of SPgryse and SP,c account for 59% to 66 % in medium-term period, which does not show

high consistency. The above analysis results can provide qualitative and quantitative reference for the fore-

cast skill of ensemble prediction in medium-term forecast.
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RMSgys time series of ECMWEF of the Z500 (unit: gpm)

(a) RMSgys time series, (b) RMSgys time series of the persistence forecast

(Solid, dashed, stippled, dotted respectively represent 96, 168, 240, 360 h, * indicates important model upgrade)
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(a) ACgys time series, (b) ACpys time series of the persistence forecast

(Solid, dashed, stippled, dotted respectively represent 96, 168, 240, 360 h, * indicates important model upgrade)
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Fig.5 Scatter plots of SPryuse-RMSgys relations of ECMWEF of the Z500
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Fig. 6 Scatter plots of SPs--ACgys relations of ECMWF of the Z500
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Table 1 Correlation coefficients of spread-skill relations of ECMWF

KRB 96 h 168 h 240 h 360 h
SPruvse-RMS pns K 5 7500 0.75 0.68 0.53 0.33
T850 0.72 0.67 0.58 0.28

SPac-ACEns K 5 7500 0.84 0.72 0. 64 0.49
T850 0.84 0.79 0.73 0.66
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Table 2 Contingency table of spread-skill relations of ECMWF of the Z500

A% 96 h 168 h 240 h 360 h
ANEHUE OREBUE DEEUE O REEUE O DEHUE O REEUE PDEEUE O REHUE
SPruse-RMSpns B & W15 43.6 10. 87 10.78 14.24 37.2 16.78 32.56 21.3
((STE &5 10.43 35.1 11. 42 33.55 14.4 31.62 17.72 28.42
SPac-ACrns X % T TR 1 50. 55 7.62 43.49 11. 64 38.41 13.58 29. 97 20. 2
T & B 8.28 33.55 10. 43 34, 44 11.31 36. 7 13.52 36. 31
% 3 ECMWF [ SPryse-SP.c X RIEXRH
Table 3 Correlation coefficients of SPgys-SP 4 relations of ECMWF
HH G R AL 96 h 168 h 240 h 360 h
bRl 7500 —0. 37 —0.14 —0.09 —0.13
T850 —0.41 —0.27 —0. 27 —0.31
LBRE RE RbrdEf 7500 —0. 44 —0. 37 —0.27 —0.26
T850 —0. 41 —0.34 —0.25 —0.20
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Table 4 Contingency table of SPiysi-SP 4 relation of ECMWF of the Z500

96 h 168 h 240 h 360 h
HAaH/ % /N AC X AC N AC * AC /N AC * AC /N AC * AC
B B B B B B B B
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