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INTERACTION BETWEEN HEAVY RAIN AND ITS
ENVIRONMENT -—A PRELIMINARY MODELING RESULT

Li Yufang
(Departrment of Geography, Hengzhou University)

Abhstract

In this paper, a SESAME-1979 case in the U8, ig simulated by a 10-layer mesos-
cale model.

Using every 8 hr model output, the variation of ageostrophie wind, the evolution of
upper level and lowlevel jets ag well as the response of precipitation are simulated. The
geostrophic adjustment theory is qualitafively applied to disenss these processes. Tra-
jectories of air parcels originated in lower, middle and upper layer are caleulated re-
spectively. The resulta show that:

1} The variation of lateral vertieal eireulation over the rainfinll region is the key
to precipitation. The thermal wind adjustment proeess over rainfall region ig the just
physical mechanism relating to the lateral verteal ecireulation. The adjusiment main-
tains and intensifies vertical motion over rainfall region so that heavy rain is persisted
and developed. The variations of apper level jet, Jow-level jet of northernwind, verti-
cal circulation and precipitation are responsed to the adjustment process.

2) During heavy rain period, the adjustment is unable to complete the geostrophic
balance, so that the thermally direct vertical cirenlation oyer the rainfall region exists
through ‘the whole period. Besides, following the adjustment process, the vertical eir-
eulation, precipitation and the low-level jet of northern wind are strengthemed after
12hr forecast. These phenomena ean be explained by the theory of wet thermal wind
adjustment proeess™™.

3) Three-dimensional trajeetorieg present a mesoscale ‘‘pamp’’  cirenlation over
heavy rainfall region, imppeing on the synoptic scale enviroment. This provides the
evidence for carlier suggestion derived by many diagnostic analyses.



