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Abstract: For the heavy rainfall event in South China in 19—20 May 2015, ECMWF-IFS model (EC mo-
del) overestimated its rainfall intensity near the large-scale shear line, but underestimated the heavy rain-
fall induced by the mesoscale convective systems (MCSs) in warm sector, resulting in a northward dis-

placement bias of the forecasted rainfall compared with the observation in Guangdong Province on 20 May
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2015. In this paper, a high resolution numerical simulation of WRF model is performed to explore the
source of forecasting error of EC model. The results indicate that the well-organized MCSs in the warm
sector induced a significant cold pool outflow, which converged with the strong warm and moist southwest
flow. New MCSs were triggered along the convergence line continually and produced heavy rainfall in the
warm sector. The WRF model successfully depicts the whole process, while EC model failed to present the
above mechanism and caused the underestimated rainfall in the warm sector. The feedback of convective
rainfall to synoptic scale flow in South China can be described by WRF model, which can simulate the well-
orga-nized MCSs. Most of the rainfall in EC model is the stratiform rainfall caused by the shear line, which
may further strengthen the circulation in the middle and low level and increase the precipitation along the
shear line in turn. The underestimate of convective rainfall in warm sector and a strong stratiform rainfall
feedback work together to cause a northward displacement bias of the forecasted rainfall in EC model.

Key words: model precipitation forecast bias, warm-sector rainstorm, mesoscale convective system

(MCS), rainfall feedback in model
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Fig. 1

(a) 500 hPa geopotential height (contour, unit: dagpm), 925 hPa wind vector, and optimal lift index (shaded) ,

(b) 850 hPa wind and whole-layer precipitable water (shaded)., (¢) sea level pressure (shaded) and 10 m wind,
(d) 200 hPa geopotential height (contour, unit: dagpm), wind and divergence (shaded) at 08:00 BT 20 May 2015
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Fig. 3 Surface chart of 10 m wind, 2 m temperature (contour, unit: C), and 24 h

temperature change (colored) by automatic weather stations

at 02:00 BT (a) and 08:00 BT (b) 20 May 2015
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(6 h earlier than the rainfall recorded time) at 14:00 BT (a) and 20:00 BT (b) 20 May 2015
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Fig. 5 Same as Fig. 4, but for EC forecasted model (initial at 20:00 BT 19 May 2015)
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Fig. 6 The 6 h accumulated precipitation simulated by Shanghai Regional Model

at 08:00 BT (a), 20:00 BT (b) 20 May 2015
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Fig. 12 The 2 m temperature anomaly to D03 regional average temperature (colored), 10 m wind,

and maximum vertical velocity in the 1000—300 hPa column (Only contours greater than
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! are displayed, unit; m + s ') simulated by WRF with 3 km resolution

at 11:00 BT (a) and 17:00 BT (b), and EC forecasted temperature anomaly
and 10 m wind at 11:00 BT (c¢), and 17:00 BT (d) 20 May 2015
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Fig. 13

(contour, unit: dagpm), wind and potential vorticity (shaded in PVU, 1 PVU=10 *m* « K+ s ' + kg ',

the same below) at 500 hPa from WRF control simulation, and (¢) WRF model simulated

geopotential height (contour, unit: dagpm) and wind at 500 hPa, with latent heating
option disabled during runtime at 15:00 BT 20 May 2015
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Fig. 14

(a) Vertical profile of apparent heat source calculated by EC model averaged

over the white rectangular region in Fig. 5b (25°—25.5°N,113°—114°E) during
14.:00—17:00 BT, (b) wind and potential vorticity (shaded in PVU) at 850 hPa

at 17:00 BT, and (c¢) ratio of convective precipitation to synoptic-scale

precipitation for 6 h accumulated rain diagnosed from EC at 20.00 BT 20 May 2015
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