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A research of low visibility and low cloud ceiling phenomenon happened at
Taiwan northern and middle part using WRF model

JEN I-WEI, WANG HSIN-FU, CHEN WEN-CHIEN
Weather Wing, R.O.C.
Abstract

This research make use of WRF model (the Advanced Research WRF, ARW) to simulate a
low visibility and low cloud ceiling phenomenon happened at Taiwan northern and middle part in
28™ Feb 2012, and discuss how this occurrence affected some airports weather located at Taiwan
northern and middle part.

The synoptic environment information reveal that it was northern-eastern monsoon weather

condition in Taiwan during 27" ~ 28" Feb 2012. There was a frontal line produced near Taiwan

castern coast in 00UTC 28" Feb, then deepened and moved eastward in 12UTC 28" Feb. The
RCGM, RCPO (both located at Taiwan northern part), RCMQ ( located at Taiwan middle part)
airport and Chung-Li weather station (located at NCU Taiwan) observed data reveal that the air
temperature descended down originally after the frontal line generated and traveled eastward,

however, the air temperature ascended about 2~3°C temporarily from 03UTC to 09UTC, then

decreased again. The pressure trend show a raise-descend-raise tendency, and wind direction
exhibited a northern-southern-northern pattern. A photograph pictured by a resident lived in
Chung-Li displays there was likely a roll-cloud phenomenon originated at Chung-Li at 05~06UTC
in that day, and the roll-cloud phenomenon kept about 1~2 hours. It is suggested that roll-cloud
phenomenon generated at Chung-Li in 05~06UTC 28" Feb may be created by density current
which may be produced by the dense and cold air mass followed the frontal line. The airports and
weather station observed information present that the visibility and cloud ceiling for RCGM and
RCPO, which have lower elevation (RCGM is about 33 m, and RCPO about 8 m), did not be
affected by roll-cloud as it moved into those area, but for RCMQ and Chung-Li (elevation is 200
and 150 m, respectively) with higher altitude, their visibility and cloud ceiling went down rapidly as
roll-cloud moved into those area. It coincides with other research facts that roll-cloud is produced
about the half height of density current which is about 300m in this event.

The WRF model simulated result of potential temperature (0) cross-section shows the
evolved elevation of density current is about 300m and its traveled speed about 20~25 m/s, it was
approximated to airports and weather station observed result. The model simulated result of

equivalent potential temperature (0.) cross-section suggests there is a 0. discontinuity level at
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Taiwan northern and middle part, this may be performed because of the different characteristic
between dense cold density current with rare warm surrounding air, in addition simulated wind field
discontinuity and turbulence kinetic energy (TKE) proceeded southward, this exposed roll-cloud
stimulated by density current traveled downstream in a wave-like or undulated way, so it could
induce low visibility and low cloud ceiling at RCMQ and Chung-Li station continuously. This also

proved we acquired an outstanding simulated outcome by WRF model for this density current

event.

Keyword: density current, roll-cloud, WRF model, low visibility and low cloud ceiling
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