35 1 Vol.35, No.1
2019 2 JOURNAL OF TROPICAL METEOROLOGY Feb., 2019
[4. 2019 35(1): 37-50.
. 1004-4965(2019)01-0037-14
1,2 1,23 4
1. 100029
2. 100049 3. 100081
4, 93995 710300
WRF 2014 3 30—31
N s ERA-interim  NCEP-FNL
NCEP-FNL
ERA-interim
. P435.1 : A Doi  10.16032/j.issn.1004-4965.2019.004
1 Rotunno ® RKW
2014 3
30—31 51
N ( 1la)
R} ( 1b) 312
116.2 mm/h 34.3 m/s [13-15]
12 o Fujitat
N o [ 18
. Maddox™
Browning ™ o
Houze ®
[18-19] [20]
.2017-12-02; .2018-10-18
41675045 2016LASW-B05

» E-mail:sjh@mail.iap.ac.cn



38 35
WRF(Weather Research and Forecasting)
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NUMERICAL SIMULATION OF THE INFLUENCE OF INITIAL WATER
VAPOR ON THE TRIGGER AND MAINTENANCE OF A SEVER
SPRING SQUALL LINE IN SOUTH CHINA

LU Rong~? SUN lJian-hua*??* LI De-shuai*

(1. Key Laboratory of Cloud-Precipitation Physics and Severe Storms LACS , Institute of Atmospheric Physics,
Chinese Academy of Sciences, Beijing 100029, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081, Ching;

4. Unit 93995 of People Liberation Army, Xi'an 710300, China)

Abstract: Based on analysis of observational data, the influence of initial water vapor distribution on the
triggering and maintenance of a squall line process, which occurred with strong wind and heavy rainfall
over the south of China on March 30-31, 2014, is investigated by the WRF model. According to the
differences between ERA-Interim and NCEP-FNL reanalysis in the south of China, four tests of numerical
simulations with different initial water vapor fields were designed by merging the two reanalysis datasets in
proportion. Contrast tests confirmed that when initial water vapor evolves from NCEP-FNL to ERA-interim,
the simulation results tend to approach real situation more closely. Therefore, it is advantageous to improve
the predictability of squall line and other strong convective systems by constructing more accurate initial
water vapor field. In the initial stage of convection, the more the water vapor content in the region
accompanied by greater maximum available potential energy, the easier the convection is triggered. In the
later convection development, abundant water vapor is conducive to the maintenance of organization and
strength of squall line.

Key words: squall line; water vapor; initial condition; strong wind



