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The Relationship between Sector Visibility and Meteorological Factors in Taipei Metropolis
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Abstract

The objective of this research is to analyze the correlation between meteorological factors
variation and sector visibility in Taipei Metropolis. The effect of weather pattern on visibility via
observation was studied first through analyzing the processed survey data. Then, using summer
and winter half-season periods’ intensive observation results from the top attic of the New Taipei
City Government Building, analysis was performed on each visibility profile with respect to
various meteorological factors and air pollution factors. Meteorological factors included the mixing
high, the ventilation index, the atmospheric stability, the wind direction, the wind speed, the
temperature, and the relative humidity. Air pollution factors included the suspended particulate
matters PM10 and the ozone O3. Finally, analysis was performed on the correlation between
meteorological factors variation and sector visibility in Taipei Metropolis for the summer and
winter intensive observation periods.

In the Summer Case, heat island effect was significant to the Song-Shan direction. Around
noon, the ozone concentration level that closely relates with temperature would increase
proportionally when thermal convection is at its most exuberant. Conversely, the ozone
concentration would decrease when solar intensity weakens near sunset. During midday when the
sunshine is strong, relative humidity decreases due to water-vapor evaporation of the air. In the
afternoon when the sunshine gradually weakens, the lift of moisture content in the air causes the
relative humidity to increase, thereby decreased visibility. On the contrary to the Dai-Sui direction,
due to the fact that local sea-land breeze brings in moisture from the ocean during daytime, the
relative humidity was higher (approximately 80% ~ 90% on average). Coupled with condensation
on air particles, the visibility level was lower. In addition, moisture absorption due to high
relative humidity increases the enthalpy level and makes it harder to lower the temperature, which
makes it difficult to vary the ozone concentration. Due to local circulation of the valley-mountain
wind in Hsin-Tien, increased temperature through subsidence at noon makes the moisture lower,
causing the relative humidity to decrease. However, stable air current also makes suspended
particles difficult to dissipate, thereby resulting in low visibility.

In the Winter Case, due to large amount of moisture that was brought in by the NE monsoon
and the subsequent high relative humidity, the visibility to the Song-Shan direction was low. To
the Dai-Sui direction, due to the fact that local sea-land breeze brings in moisture from the ocean
during daytime, the relative humidity was higher (approximately 70% ~ 80% on average) and the
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visibility was lower. However, strong NE monsoon aided in the dispersion of suspended particles
and made it difficult for particulates to accumulate. Affected by the local circulation of the
valley-mountain wind in Hsin-Tien , it can be seen from the presented Charts that the early morning
mist was due to high relative humidity. With increased daylight, the relative humidity decreased.
However, drops of stable air current in the afternoon prevented the dissipation of suspended
particles. The visibility decreased with the accumulation of particulates suspended in air.

keyword: weather patterns, sector visibility, relative humidity, suspended
particles.
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