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Abstracts Based on WRF model, this study investigates the source of forecast errors
for an extreme precipitation in southwest of Guangdong Province occurred during
May 16 to May 17, 2015. First, the forecasts by WRF model using NCEP_FNL as
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initials (hereafter short for WRF_FNL) has been compared with the deterministic
forecasts generated by ECMWEF. Results showed that ECMWF has higher forecast
skills. Thus the model and the initials that used by ECMWF are deemed accurate.
Then we generated a new forecast (hereafter short for WRF_EC) that using WRF
model but using the initials of ECMWEF, and keeping the physical schemes same as
the previous WRF simulations. Results showed that WRF_EC has better forecast
skills than WRF_FNL. This indicates that the improvement of initial states has a large
impact on the forecasts, so the initial error is a main source of the forecast errors.
Furthermore, we analyzed the sensitive area and sensitive variables of the initial error.
Results showed that the initial errors mainly come from the North Gulf of the South
China Sea and the southwest of Guangxi Province, and both the initial temperature
error and the initial humidity error played important role in this heavy precipitation
forecast, while the error in the wind and pressure have small impacts. Improving the
accuracy of the initial temperature and humidity could largely improve the forecast
skill of this heavy precipitation.

Key words: Error analysis, Heavy precipitation in South China, Initial states,
Sensitive areas, Sensitive variables
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Fig. 1 Distribution of precipitation in South
China from 0000 BJT (Beijing time) 16 May to 0000 BJT 17 May 2015(unit: mm): (a)Observed
(black boxes on the west, north, and south sides are areas 1, 2, and 3 respectively) ; Forecast
precipitation of (b) TIGGE_EC(step=24). (c) WRF_FNL. (d)WRF_EC
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m/s) : FNL X3 (a)500hPa. (c)850hPa. () I 1 & 37 & N ] JZ R A3 s EC % 8% (b)500hPa.

(d)850hPa.  (F)Hh T il 5 3% & i [F) 2 TR A3
Fig. 2 The temperature fields of different levels (unit: °C) corresponding to the two initial
fields are superimposed on the wind field of the same level (unit: m/s): FNL of (a) 500hPa. (c)
850hPa. (e) surface; EC of (b) 500hPa. (d) 850hPa. (f) surface
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Fig.3 850hPa relative humidity field (unit: %) corresponding to the two initial fields
superimposed wind field (unit: m/s): (a) FNL; (b)EC
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4 ¥)%5 500hPa A #mfEly (Ffiz: gpm) = (a) FNL. (b) EC: #JihiE-F <k (FH
fir: hPa) EIMWIERNIG (HA47: mis) : (c) FNL. (d) EC
Fig.4 500hPa potential height at initial time (unit: gpm):(a) FNL. (b) EC; sea level pressure
(unit: hPa)superimposed wind (unit: m/s): (¢) FNL. (d) EC
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501 | FNL. EC Fi#)ia35%f Mifr) 850hPa 1 ELI# 4% (a) FNL; (b) EC
Fig.5 The vertical velocity field of 850hPa corresponding to the two initial fields at time 01(unit:
m/s): (2)FNL; (b)EC
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Fig.6 Difference fields of different basic elements of EC and FNL fields superimpose the same
level EC wind field: (a) 500hPa.(b) 850hPa. (c) ground temperature difference field superimposed
on the same level EC wind field (unit: °C; m/s); (d) 850hPa relative humidity difference field
superimposed on the same level EC wind field (unit:%; m/s); (e) 850hPa vertical velocity
difference field (unit: m/s)
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Fig.7 The difference between EC and FNL corresponds to the disturbance wet energy
field of the entire atmosphere (unit: 1 x<10%)
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Fig.8 Forecast precipitation distribution in sensitive area experiment (unit: mm): (a)

distribution of WRF_FNL; forecast precipitation after EC replacing the FNL of(b) area one. (c)

area two. (d) area three basic element field
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Table 2 Correlation coefficients and TS scores of experimental forecast results and OBS in

different areas

X 35— X1 X1 =
R R 0.512 0.241 0.323
TS ¥ 0. 1287 0. 0639 0. 0948
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Fig.9 Forecast precipitation distribution of sensitive variable experiment (unit: mm): forecast

precipitation distribution after replacing (a) temperature.  (b) humidity.  (c) wind field. (d)
pressure field; (e)temperature and humidity fields in the sensitive area of FNL
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Table 3 Correlation coefficients and TS scores of experimental prediction results and OBS of
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Fig. 2 The temperature fields of different levels (unit: °C) corresponding to the two initial fields

are superimposed on the wind field of the same level (unit: m/s): FNL of (a) 500hPa. (c) 850hPa.
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WRF_FNL,; forecast precipitation after EC replacing the FNL of(b) area one. (c) area two. (d) area

three basic element field
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Fig.9 Forecast precipitation distribution of sensitive variable experiment (unit: mm): forecast

precipitation distribution after replacing (a) temperature.

(b) humidity.

(c) wind field.

pressure field; (e)temperature and humidity fields in the sensitive area of FNL
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