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Abstract: Object-oriented verification method, which analyzes the bias of location, rain volume for a rain-
fall event, is one of the techniques for quantitative precipitation forecast verification. Based on the object-
oriented verification method and weather system auto-identification techenique, the errors of the quantita-
tive precipitation forecast and synoptic scale system of high-resolution version of the ECMWF medium-
range forecast model for 1—10 d of 5 typical severe rainfall cases over Southwest China in 2012 was deter-
mined. The results show that: The forecasted rainfall zone for all valid time is located west and north to
the observed one, especially for the medium-range forecast. 70% points of the forecast rainfall belt over
the rainfall axis lie in two degrees north and three degrees west of observed one. The forecasted rainfall in-
tensity with amount larger than 25 mm/24 h is weaker than the observed. The distribution of forecasted
extreme rainfall is almost the same as the observed in 24 —48 h. However, with the valid time becoming
longer, the extreme forecasted rainfall gets obviously weaker. Area of forecasted light rain is larger than
the observed, but the area of rainfall more than 25 mm/24 h is smaller. For Sichuan Basin, the forecasted
shear line is situated 0. 5—3 degrees west to the analyzed one, and the forecasted low level jet (LLL]) is lo-

cated 0. 5—1.5 degree west. The intensity error of LL] is different for different seasons.
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Table 1 Information of high-resolution version

of the ECMWF medium-range forecast model
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Fig. 1 Schematic illustration for (a) the forecasted and observed continuous rainfall area (CRA), (b) the axis of a CRA

[ The line is the linear fit for all stations (dots) in CRA]
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Fig. 2 The observed 24 h accumulated rainfall in southwest (shaded area, unit: mm) at 08.00 BT,

geopotential height at 500 hPa (line, unit: dagpm), and wind vector at 700 hPa at 20:00 BT on the day before
(a) 4 July, (b) 8 July, (c¢) 22 July, (d) 1 September and (e) 11 September 2012
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Table 2  Information of the severe rainfall cases seen in Southwest China in the 2012 rainfall season
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Fig. 3 The 24 h observed and forecast accumulated rainfall by high-resolution version
of the ECMWF medium-range forecast model in 36 to 228 h valid time
(a)4 July, (b)8 July., (¢)22 July, (d) 1 September, and (e) 11 September 2012

(The shaded area indicates the observed CRA with amount larger than 50 mm, and the contours

represent the forecast ones, the darker the line color is the shorter the time is)
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Fig. 7 The histogram of area (the number of covered grids) difference between the forecast and observed

light rain (a), heavy rain (b),

torrential rain (¢) in Southwest China (27°—34°N,102°—109°E)

(The negative and positive values indicate that the forecast area is smaller and larger than the observed, respectively)
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Fig. 8

(a) The analyzed and 24—240 h forecast shear lines in Southwest China (25°—35°N,

100°—110°E) at 20:00 BT 3 July 2012, (b) the forecast location error in longitude at 32°N of

shear line (the analyzed subtracts from the forecast) for all the 5 cases

(In Fig. a, the dash-dot line, dashed line, dotted line, and solid line represent the observed,

1—3d, 4—7 d, and 8—10 d forecast shear line, respectively)
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Fig.9 (a) The analyzed and 24— 240 h forecasted west boundary of LL] in Southwest China (25°—35°N,100°—110°E)

at 20:00 BT 3 July 2012, (b) the forecast location error in longitude at 30°N of the west boundary

(the analyzed subtracts from the forecasted), (b) the forecast intensity difference (the maximum speed, m =+ s '),

and (d) the area difference of LLJ between the analyzed and 1—10 d forecasted for all the 5 cases

(In Fig. a, the dash-dot line, dashed line, dotted line, and solid line represent the observed, 1—3 d, 4—7 d, and

8—10 d forecast shear line, respectively;triangle imdicates the value<C0; circular is the value=0)
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