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ABSTRACT

Rope cloud lines triggered by cold front passing south side of Taiwan are visible on the satellite imageries
on May 5, 2014. The cloud line passed the Little Liuchou, Ludao and Lanyu on 2300UTC May 4, 0000UTC,
and 0230UTC on May 5, respectively. In this study, this rope cloud formed at the leading edge of cold front and
subsequent transition are analyzed by satellite imageries, radar reflectivity, and surface observations from these
three islands. Results show that the wind direction changes, pressure rises and temperature drops dramatically
during the passage. The transition tendencies well match the characteristics of cold front passing which suggests
that rope clod lines are good indication of the leading edge of cold front. In addition, the pressure showed two-
step rises which is similar to the gust front produced by thunderstorm.

Tracking the cloud lines movement from visible satellite imageries, the translation speed is estimated about
8.3 m s-1. On the other hands, using density current formula and surface observation, the speed is about 9.1 m
s-1. This speed is slightly higher than the actual wind speed from the surface. However, the surface wind is 10-
minute average which suggests that the density model seems applicable.

The vertical extents of the cloud lines are quite different between the east side and west side near the
southern Taiwan tips. The radar reflectivity shows that the echo top at west side is about 2~ 3km, however, it
may extend up to 3~4km at the east side. These rope cloud lines are formed at the southern side of the cold
front due to the cold air outflow originated from wide broad area of descending precipitated air at the cold front.
This cold air produces a cold pool pushing the cold air out and lifting the warm moist to form the cloud line.
This mechanism is similar to the formation of arc cloud. Although both types of cloud are formed owing to the
density current, the fundamental difference is rope clouds formed due to the cold front lifting and arc cloud
formed due to gust front lifting. Hence the arc cloud may much stronger than the rope clouds.

Key Words: Rope cloud, Gust front, Arc cloud, Density current, Cold pool, Downdraft.
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