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The Study of Atmospheric Visibility-Using Taipei Metropolitan Area

Episode Days as an example

Horng-Yu Yangl Yi-Jun Wang2
! Associate Professor of the Master Section of Civil Disaster
Prevention and Management
Master of the Master Section of Civil Disaster Prevention and Management
ABSTRACT

The atmospheric visibility is one of the important air pollution indicators. Taipei Basin' s
geomorphologic features make its air quality heavily depend upon local climatic factors and
indirectly related with its atmospheric visibility. Air pollution out of industrial development
and or motor vehicle CO; emission may deteriorate air quality along with changes in climatic
factors under different weather types. This may affect atmospheric visibility too. This study
employs fuzzy time series to establish a method for simulating and forecasting the
atmospheric visibility of Taipei Metropolitan District. Observation data of suspended
particulate concentration (PM10), Ozone concentration (03), and Pollutant Standards Index
(PSI) from Danshui, Xindian, and Songshan observation stations in the period from year 2004
to 2007 are reckoned together with corresponding visibility data to build this fuzzy time series
model. Variations among actual and simulated air quality deterioration trend, atmospheric
visibility, and regional visibility of Taipei Metropolitan District in year 2008 are studied.
Further verification and deviation analysis are carried out.

This study found that deviations between simulated and actual values are insignificant for
PMio and Os. The absolute percentage errors for PM1o at Danshui is 3894, Xindian 36%, and
Songshan 38%. The same errors for O3 at Danshui is 3694, Xindian 36%, and Songshan 35%.
In case where specific district in episode days (PSI value observed by given station = 100)
the percentage errors get better. Here the absolute percentage error at Xindian is 29% and
Songshan 33%. There are only four pieces of data for Danshui and seven ones for
Metropolitan Taipei and both are excluded out of this study. It is clear that our forecast model
does a good job for regional visibility in episode days than that of atmospheric visibility in
normal days. All the forecast values are within reasonable range (20%-50%) and with error
level between one and two. It is clear that we can forecast atmospheric visibility based on
suspended particulate and Ozone concentration. The proposed forecast model can be improved
for more accurate results when the fuzzy rulebase gets more sophisticated. For certain values
cannot be simulated with this model now we may add other variables like climatic factor and

weather type to make its forecasting possible and to find out measures for improvements.

Key words : Visibility, Fuzzy time series, Episode Day.
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