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Numerical Simulations of Extremely Heavy Rain in the
Southern Shaanxi Province During 8 — 9 June 2002

BI Bao-Gui, LIU Yue-Wei, and LI Ze-Chun

National Meteorological Center, China Meteorological Administration. Beijing 100081

Abstract The weather systems and a related mesoscale convective complex, causing severe heavy rain in the south-
ern Shaanxi Province during 8 =9 June 2002, are successfully simulated with MM5 model. The analysis of meso -3
scale synoptic systems indicates that the occurrence and development of the local and paroxysmal meso-f scale syn-
optic systems lead to this rain besides the helpful macro-scale conditions. The evolution of the meso-§§ systems de-
pends mainly on the topography and the macro-scale conditions, among which the topography and convective insta-
bility are thought to be the most important. Results show that positive perturbation of potential vorticity in the low-
er layers is one of important factors for the formation and development of torrential rain, and the cold masses invade
into the middle level of the eastern part of northwest district and result in strong instability which is favorable for
convective rainfall. Furthermore, with the effect of terrain, the southern Shaanxi Province becames the center of
this extremely heavy rain process. Precipitation increment caused by Daba Mountains occurs in the southeastern
slope of Qinling Mountains and the lower reaches of Weihe River, while rainfall reduction by Daba Mountains ap-
pears in the ridge of Qinling Mountains and Hanjiang River valley; Qinling Mountains makes precipitation increase
in the area of Hanjiang River valley and the southern slope of Qinling Mountains, and decrease in itself and the
northern part of Shaanxi Province, whose effect on rain is realized by secondary vertical circulation caused by topog-
raphy mechanical and thermal forcing.
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Table 1 Model physics options

BB Y I RE Explicit

moisture physics schemes

BB Hb % Cumulus

parimeterization schemes

1T A2 % Planetary

boundary layer schemes

KREERHITZE Atmospheric

radiation schemes

X4 1 Simple ice Grell
Domain 1

[X 45 2 Simple ice Kain-Fritsch
Domain 2

X 15, 3 Mix phase None
Domain 3

MRF AT Considering

cloud radiation
MRF ¥ & 45T Considering
cloud radiation

MRF ZIE iR Considering

cloud radiation
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8-9 Jun 2002. Solid line: observations; dash line: simulations
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El9 6 H 8 H 0000 UTC~9 H 0000 UTC 24 h ZifRKEZEME A7 mm): (a) CTRL—TERI i{48; (b) CTRL—TER2 {5

Fig. 9 24-h accumulated precipitation differences (units: mm) between control and sensitive test during 0000 UTC 8 - 0000 UTC 9 Jun

2002: (a) CTRL—TERI1; (b) CTRL—TER2
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Fig. 10  Evolution of vorticity (units: 107 *s™1) at 850 hPa for TERI1 test at (a) 1500 UTC and (b) 1800 UTC 8 Jun 2002

35°NT ) ;

34°N

33°N

EPRNER

107°E

106°E 108°E 109°E 110°E

35°N (b) ‘%\;-«/// J
ww;w
34°N o //%ﬁ%’i&( \\ %a\\\\gg
d@’f }') _ . 7 lk 3

N
| e isd

&g\» Sha Sl
32°N é.:\: )%? a ’ |
= AU 17

s

110°E

106°E 107°E 108°E 109°E

11 61 8 B CTRL Al TERT %8I8 850 hPa i35 24 {EHA . (a) 1200 UTC; (b) 1800 UTC
Fig. 11 850 hPa wind differences between CTRL and TERI test at (a) 1200 UTC and (b) 1800 UTC 8 Jun
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Fig. 12 Latitude - height cross section of differences of vertical velocity (units: m « s !)at (a) 1500 UTC and (b) 1800 UTC and vorticity
(units; 107*s71) at (¢) 1500 UTC and (d) 1800 UTC between CTRL and TERI test along 107. 59°E on 8 Jun
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Fig. 13 Vertical cross section of differences of (a) vorticity (units: 107*s™!) and (b) vertical velocity (units; m * s~!)between CTRL and

TER?2 test along 107. 59°E at 1500 UTC 8 Jun
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