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| Fig 7 Twilight
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| Table 2 Statistics of light day data in Taiwan island from 2000 to 2022
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| Table 3 Statistics on the annual average of light day data in Taiwan island from 2000 to 2022
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| Table 4 Statistics of light day data in outlying islands from 2000 to 2022
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| Table 5 Statistics on the annual average of light day data in outlying
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| Table 6 Statistics of various types light day data from 2000 to 2022
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| Table 7 Statistics of common light phenomena at meteorological stations in Taiwan island from
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2000 to 2022
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| Table 8 Statistics of common light phenomena at meteorological stations in outlying islands from
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| Fig 9 Statistics map of light phenomena at Penghu meteorological station from 2000 to 2022
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Overview of Atmospheric light at
Central Meteorological Bureau

Meteorological Stations
from 2000 to 2022

Pin-Hsiu Wu'  Lee-Yin Shen’
' Research and Development Center

* Meteorological Information Center

Abstract

The unpredictable changes in atmospheric phenomena always amazing. Whether
it is a seven-colored rainbow like a palette, or a solar halo that magnifies a ring-like
aperture, the ever-changing scenery inevi sun twilight tably makes people want to
press the shutter to keep the beautiful throbbing moment. In addition to the more
common rainbow, solar halo, sun twilight, moon halo, moon twilight, and the rare
fogbow and twilight are all atmospheric phenomena.

The study focuses on the light phenomenon occurrence data from meteorological
stations under the Central Meteorological Bureau (referred to as meteorological
stations) for the period between 2000 and 2022. Analyzing the light phenomenon
overview at meteorological stations in Taiwan over the past 20 years. By considering
both the seasons and the regional distribution of meteorological stations, we can
analyze the frequency of optical phenomena occurrences, and further elaborate on
various light image categories.

Based on the research findings, the types of atmospheric optical phenomena
include clouds, rosy glow, rainbow, solar halos, sun twilight, mirage, glow, moon
halos, moon twilight, fogbow, and twilight. Among them, the phenomena of solar
halos occurred on 869 days, rainbow on 379 days, and moon twilight on 230 days

were the most frequent. On the other hand, fogbow occurred only on 1 day, and



twilight appeared on 4 days, Among these categories of optical phenomena, glow,
mirage, and twilight are relatively lesser-known. According to the statistical show,
the most frequent optical phenomena at meteorological stations are Taitung, Penghu,
Sun Moon Lake, Chiayi, and Yushan. Except for Penghu, which is an outlying island,
the others are Taiwan’s main island. Taitung has the highest occurrence of optical
phenomena with 398 days, followed by Penghu with 234 days. On the contrary, the
locations with fewer occurrences of optical phenomena are Hsinchu, Matsu, Zhuzihu,
Alishan, and Keelung. Among these, only Matsu is an outlying island. Overview of
the optical phenomena of all meteorological stations in the past 20 years, Hsinchu
only had a light record for one day, which is very special. From the perspective of
season, optical phenomena most often appear in summer from June to August, there
were a total of 1,020 days. Less common in January-February and December in
winter, only 211 days.

Overall, we summarize the overview of optical phenomena from 2000 to 2022
as follows: 1) In terms of seasons, both on Taiwan island and the outlying islands,
optical phenomena are most commonly observed during the summer season and
less frequently seen during the winter season. 2) There are generally three types of
variations in the number of optical phenomena days over the years: an increasing
trend, a stable plateau with no significant changes, and a decreasing trend. 3) The
most common types of optical phenomena are solar halos, rainbow, and moon

twilight.

Key words : optical phenomena, solar halos, mirage, twilight
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