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ABSTRACT

This paper focuses on the momentum transport of a severe frontal rainband during the TAMEX
IOP13 by using the synthesized wind field and retrived perturbation pressure field from dual-Doppler radar.
There are mainly three parts in this paper. First, the relation of the momentum transport and the evolution
of the frontal rainband in convective scale are studied. The calculations show that the pressure gradient
force plays important roles in the evolution of the convective system. The interaction of the convective
updraft and the environmental vertical wind shear generates the rear-to-front pressure gradicnt force at
mid-level and result in the tilting of the convective system toward the downshear side. The downdraft oc-
curred at the warm sector which is at the downshear side constructs a front-to-rear pressure gradient force at
the lower boundary. The pressure gradient force then enhance the low level convergence at the leading edge

of the surface front. It is the major mechanism which the convective cell could maintain its long life.

Second, the impact of the bulk effect of the convective momentum transport to the large scale circula-
tion is investigated. The calculations show that the convection transports the along-line component of mo-
mentum down the mean gradicnt and the cross-line component upgradient. The vertical tilting of the con-

vective system to the downshear side is a necessary condition which transports the cross-line momentum
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upgradient. Besides, the pressure gradient force term is comparable to the vertical momentum flux conver-
gence term. It implies that there might be significant errors if we only consider the effect of the vertical

momentum transport in cumulus parameterization.

Finally, we try to interpret what the interaction of the convective updraft and the vertical shear is by
the momentum transport thinking. The horizontal acceleration induced by the vertical momentum flux
convergence term will generate a high pressure at downstream side and low pressure at upstream side. The
pressure dipole, the same as the consequence induced by the interaction of the convecu've'updraft and the
vertical shear, can be considered as the inertia of the flow field to resist and tend to offset the external forc-
ing which is due to the momentum vertical transport. The inertia doesn't depend on the fluid but on the
aspect ratio of the external forcing. The reaction ,the pressure dipole, of the flow field will be larger when
the horizontal scale of the forcing is larger than its vertical scale. In the case, the net force will be smaller
and tend to keep the initial status of the flow field. From the momentum transport thinking, we can combine
the field inertia, the midlevel pressure gradient force, and the vertical momentum transport in the same

sense and it is especially important while parameterizing the cumulus momentum transport.

Key words: pressure gradient force, downshear tilt, upgradient (downgradient) vertical transport,

parameterize, inertia



