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Abstract: The simulation of a heavy rainfall event that occurred in the middle and lower reaches of Yangtze
River was conducted to examine the effects of perturbations of land surface variables (soil moisture and soil
temperature) and land surface parameter (vegetation fraction) in the ensemble forecast using the Weather
Research and Forecasting Model (WRF) Version 3. 2. 1 and National Centers for Environmental Prediction
(NCEP) reanalysis data. The results showed that land surface variable (or parameter) perturbations have
a large impact on short-term simulation of rainstorm. The time scale that the land surface variable (or pa-
rameter) perturbation affects precipitation is lower than 10 h and the smallest time scale is lower than 6 h.
From the point of influence mechanism, disturbance of the land surface variables (parameters) changes the
surface latent heat flux and sensible heat flux firstly, which has great impact on the local atmospheric tem-
perature, pressure, humidity and wind field by the land-atmosphere interaction, and thus affects the inten-
sity and distribution of the heavy rainfall. The ensemble average result is better than the control forecast,

which is more stable and credible than the single ensemble members. The analysis of the precipitation

* EEK A RBF LA H (40875067) ¥ B
2012 4F 10 H 29 HUHs s 2013 4F 9 H 1 AHlE &R
AR BV, BRI B P ROEE B B 7T Email: ahwyang@126. com



el

oA lTERRAL 5 4 B0 S i U R AR A BRI 147

probability forecast can provide some useful information about the precipitation forecast especially to heavy

rainfall. Overall, the initial perturbation of land surface variables and land surface parameter perturbations

are significant to the initial ensemble forecast.

Key words: land surface variables, land surface parameters, perturbation, rainstorm, sensitivity, ensemble

forecast
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Table 1 ETS for 24-h accumulated precipitation and the improved of ensemble vs control

Fie 7Kk dik £ T4 EAFY 1 Bk ik
0.1 mm SMO T4 0. 540 0.552 —0.012
TSL 74 0.550 0.552 —0.002
VEG T4 0.550 0.552 —0.002

10 mm SMO -4 0. 261 0.238 0.023
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VEG ¥4 0.253 0.238 0.015

25 mm SMO F4 0.272 0.226 0. 046

TSL 14 0. 250 0.226 0.024

VEG T4 0.252 0.226 0.026

50 mm SMO F4 0.173 0.126 0. 047

TSL T4 0.160 0.126 0.034

VEG F4 0.171 0.126 0. 045
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Table 2 RMSE of 24-h accumulated

precipitation and the improved rate

of ensemble vs control

T4 ERPM/ mm FHPR/ mm RN
SMO 23.33 23.9 2.38
TSL 23.17 23.9 3.05
VEG 23. 36 23.9 2.26
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Table 3 CORR of 24-h accumulated

precipitation and the improved rate

of ensemble vs control

T4 5 Pl il B4 ek AR/ %
SMO 0.497 0. 48 3.54
TSL 0.501 0.48 4.38
VEG 0.512 0.48 6.67
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