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Research on “Ya—An—Tian—Lou”
Part I1I: The Physical Structure and Possible Mechanism

Zeng Qingeun, Yu Rucong
(LASG. Institute of Ammespheric Physics. Chinese Academy of Sciences, Beijing |00080)

Peng Guikang and Chai Fuxin

(Meieorological Bureau of Ya'an Prefecture, Sichuan Province, Ya'un 625000)
Abstract

11 has been shown that not only the main precipitation centres but also the triai~forecasted physical
siructure in the raining process are very similar to the observations through analysing Fully the fore-
casted results in part [1. Moreover, the property of the night—time precipitation in this area has also
been predicted.

The average threat scores for the 10 mm threshold and 25 mm threshold are 0.41 and 0.32,
respectively. The predicted average physical structures in the raining process are as follows: (1) positive
vortex and convergent centre in the lower and middle troposphere and negative vortea and divergent
centre in upper troposphere; (2) moisture convergence and moist—warm air in the deep fower and mid-
dle troposphere and cold air heap near the tropopause; (3) negative zonal geopotential departure in the
lower layers and positive above 300 hPa; (4) the superposition of the low layer zonal—vertical criculation
and the up layer zonal—vertical crculation forms a strong upward current.

The possible mechanism is as follows. The daytime sensible heat flux and tatent heat flux transmis-
sicn of PBL at the east steep slope of the Tibetan Plateau heat the lower layer atmosphere, which weak-
ens the downward current associated with the west wind over the Tibetan Plateau, leads the low layer
quasi—stattonary air in the Ya~an trumpet terrain area and the Sichuan basin flowing along the siope.
forms a weak east wind in the east lower layer, changes the downward current inte the upward current
associated with the east wind climing the slope, forms a lower layer vertical circulation in the cast
periphery of the Tibetan Plateau. The lower layer east wind strengthens gradually along with the vertical
circulation. The momenturn transmission from the lower layer and upper troposphere weakens the west
wind in the middle troposphere above the Sichuan basin, which produces more convergence over the
lower layer vertical circulation and forms and superposes another upper layer vertical circulation on the
lower layer vertical circulation. When the strength of the upward current reaches certain degree and
moisture convergence has enough vapour to form condensation which produces clouds and precipits-
tion, the latent heat further warms the slope air and enhances the upward current. The more condensa-
tion, the more latent heat, the stronger the upward current is. Finally, the rapid development of the ver-
tical circulation and the maxirnum precipitation intensity occur mainly in the middle night late due to
the positive feedback between the vertical circulation and the condensation latent heat. ’

Key words: “Ya—An—Tian—Lou"; property of precipitation; physical structiure; mechanism



