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Abstract

The purpose of this research is to study the physical processes which can lead to typhoon intensification in the
Western North Pacific.  The characteristics of structures and circulation patterns associated with those intensifying
typhoons (maximum wind exceeds 60 knots) are analyed. The analyses utilize the rawinsonde composite technique
developed at Colorado State University to study both the intensifying and the non-intensifying typhoons. In
addition, the surrouding circulation patterns associated with two intensifying typhoons in 1979 are discussed using
FGGE data.

Results of composite analysis show that the intensifying typhoon has stronger upper level outflow and low level
inflow than the non-intensifying typhoon.  The radial extent of strong inflow/outflow region is greater and more
continuous for the intensifying typhoon. Inside 4° radius, the mean upward motion, the cumulus heating (@), the
precipitation and the horizontal moisture convergence are also stronger for the intensifying typhoon.  The non-
intensifying typhoon however, possesses warmer mid-upper toposphere.  In consequence, the residual term in the
gradient thermal wind equation is negative at 550-200 mb. In other words, the vertical wind shear can not balance
the relatively stronger radial temperature gradient. The residual term of the intensifying typhoon is positive almost
through the whole troposphere.  The role of wind-mass balance in typhoon intensification process deserves further
study.

The composite analysis also reveals that a compensating inflow occurs around 400 mb after typhoon intensifi-
cation, probably due to the stronger upper level outflow associated with the intensifying typhoon.  However, this
compensating inflow is not apparent in the individual case analysis. As to the upper level outflow feature, two
individual intensifving typhoons show a pattern of strong upper level outflow jet instead of the strong mean outflow.
The strong outflow of T'yphoou lope (1979) is associated with the existence of a TUTT system. The upper level

flow pattern of Tvphoon Owen (1979). however. is very similar to that of the composite intensilving tvphoon.

Key words: tvphoon. typhoon intensity change.



