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RESEARCH ADVANCES ON TROPICAL CYCLONE LANDFALL PROCESS
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Abstract

M ost prominent structure change of a tropical cyclone in its life span would appear in the period of its land
fall process. Topographic forcing plays an important role for the tropical cyclone structure change when it s
making landfall. Apart from the topographic forcing, structure change of a landfalling tropical cyclone also can
arise from the interaction between the cyclone itself and some peripheral mesoscale vortices or a mid-latitude
westerly trough. T he structure change of atropical cyclone often give rise to its intensity change, track turning
and rainfall enhancement etc. On the other hand, the occurrence of most severe damages is due to those high im-
pact weather such as high winds, heavy rainfall and strong storm surges associated with the landfalling tropical
cyclones. Research community around the world attach more importance to the area of tropical cyclone landfall
process in last ten years.

Several scientific field experiments related to those tropical cyclones in the coastal water or over land are be
ing implemented in the different region of the world. The title and its acronyms are as follows: TOST (THOR-
PEX Observational System Test) in the eastern coast of US, CBLAST (Coupled Boundary Layer Air Sea Trans
fer)— US, AT CCIP (Australia T ropical Cyclone Coastal Impacts Program), DOTSTAR ( Dropsonde Observa
tion for Typhoon Surveillance near the Taiwan Region), CLATEX ( China Landfallling Typhoon Experiment).
One of the common scientific objectives of those field ex periments is to improve the tropical cyclone forecasting
accuracy .

Research programs are being carried out on the tropical cyclone landfall process. Some observational studies
indicated that some tornadoes spawned in the right front quadrant of the typhoon after its landfall. Others find
some mesovortices generated in the rainband of a tropical cyclone. Those structure changes would affect the be
havior of the tropical cyclone including its high winds and rainfall intensity and distribution. Numerical simula
tion indicates that the moisture transportation is a favorable condition for the intensification of a tropical cyclone
in the region of coastal water. Moisture transportation and latent heat transfer from the inland water surface or
saturated wet ground are also favorable to landfalling tropical cyclone sustaining over land. Upper level strong dr
vergence field or out— flow channel and small vertical shear or merger with some peripheral meso vortices
(MSV) would be helpful to tropical cyclone intensifying in the off shore water or sustaining over land. Those
processes provide latent heat energy to tropical cyclone which are also helpful to increase heavy rainfall of a land
falling ty phoon. On the other hand, strong cold wave and oceanic stratification would be helpful to fill up or de
cay the typhoon.

Extratropical transition process is another channel for storm to gain the new energy— baroclinic potential
energy from the mid— latitude which is the result of the interaction between the tropical cyclone and the mid—
latitude systems. ET process will convert the baroclinic potential energy into the kinetic energy to strengthen the
circulation of the remnant low of the landfalling ty phoon.

Key words: Landfalling tropical cyclone, Field scientific ex periment, Research advances.



