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Abstract: Due to the fact that the composition and 

variability of aerosols is considered rather complex, it 

is difficult to employ a simple and straightforward 

physical model in calculating the aerosol size 

distribution in the absence of actual data. This 

complicates the already difficult retrieval of various 

atmospheric parameters from remotely sensed data. 

Thus, the main purpose of this study is trying to find 

an effective aerosol size coefficient that is stable, and 

can depict the particle size distribution. This paper 

also attempts to construct an “effective aerosol size 

coefficient” database for each respective season, 

where it can quickly and effectively supply pertinent 

information of the atmosphere’s opacity. 
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1. Introduction 
By using actual aerosol optical depth (AOD) 

data from ground-based sun photometers, the 

regional aerosol optical depth can be calculated 

from remotely sensed data [3,4,5]. With this 

information in hand, it could be of great help in 

the procedure of atmospheric corrections for 

remotely sensed images and providing data 

regarding the air quality. As long as the particle 

size distribution and aerosol optical depth are 

known, the calculation of the atmospheric 

turbidity which corresponds to the concentration 

of aerosols within the atmosphere, can be done 

using the turbidity law [1]. However, because of 

the complicated nature of aerosols [2], without 

actual data, it is extremely difficult to calculate 

the particle size distribution merely with a 

simple physical model. Consequently, this paper 

tries to analyze and classify the characteristics of 

aerosols from actual ground measured data by 

introducing an effective parameter of the aerosol 

size distribution (effective aerosol size 

coefficient) to serve as an indicator in the 

monitoring of the atmospheric turbidity.  

 

2. Methodology 

From the Ångström turbidity formula, 
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                         (1) α
λ βλτ −=a

where is the aerosol optical depth, λ the 

wavelength, β the Ångström turbidity 

coefficient, it is clearly seen that it enjoys a 

positive correlation with the atmospheric 

turbidity. αis basically used to describe the size 

and distribution of aerosols.  

aτ

Due to the fact that the composition of these 

particles is susceptible to various influences, the 

value of α  is not always a constant [2]. 

Therefore, this paper attempts to overcome this 

difficulty by combining theαvalue with the 

wavelength, or in other words, using the λ**(-α) 

term in describing the local aerosol particle 

coefficient. With the problem simplified, a more 

stable coefficient should theoretically be derived 

in each season.  

An effective aerosol size coefficient A is 

defined in this paper as: 

)]*(*/[1 αλ −=A                    (2) 

Thus, the Ångström turbidity equation can be 

rewritten as: 

                          (3) λτβ ∆= aA
where  is the respective bandwidth (∆λ) of 

the aerosol optical depth. If a representative 

local aerosol particle size parameter can be 

formed, along with employing satellite data in 

calculating the atmospheric turbidity from the 

aerosol optical depth, real time data on the air 

quality can be provided. 

λτ ∆a

 

3. Analysis and Result 

 

Regarding the calculation of the local particle 

size distribution, it was performed by obtaining 

data from the sun photometer located at the 

National Central University from May to August 

in the year 1998, where the aerosol size 

distribution coefficient orαcould be analyzed. 

The procedure is first done by calculating the 

aerosol optical depth and atmospheric turbidity 

coefficient using the bandwidth of 500 ~ 590 nm 

(SPOT/HRV/XS1) from the sun photometer’s 

measurements. Results show that the extent of 

the atmospheric turbidity opacity increases with 

the aerosol optical depth, where a linear 

relationship clearly exists (Fig. 1(a)). By using a 

linear regression model, the averageα value 

reaches 1.33, which is extremely close to the 

value of 1.3 suggested by Ångström, indicating 

that the atmospheric conditions was in a normal 

state. Furthermore, if aαvalue of 0.8 is used for 

distinction (roughly equaling to one standard 

deviation), the aerosol optical depth is positively 

proportional with the atmospheric turbidity, 

where the R-squared value can be over 0.98. Fig. 

1(b) shows that the average smaller aerosol 

particles accounts for 86% of the entire dataset, 

where the averageαvalue is 1.44. Theαvalue 

can be used in representing the aerosol particle 

coefficient of the test area, and the regression 

line can be employed in calculating the 

atmospheric turbidity. Fig. 1(c) represents the 

average larger particles occupying the remaining 

14%, with the averageα value being 0.36. 

Larger particles originated mostly from smoke, 

haze or dust storm. 

 

4. Discussions 

 

The introduction of the effective aerosol size 

distribution proves to be stable under normal 

atmospheric conditions. This effectively 

overcomes the drastic changes brought forth 

when analyzing the particle size distribution. If 
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more long-term data can be collected, it would 

further improve the calculation of the 

atmospheric opacity and the local aerosol 

particle coefficient. 
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. 1 (a) The relationship between β and AOD in 

OT/HRV/XS1 band, (b) Portion of smaller particles in 

. 1(a), (c) Portion of larger particles in Fig. 1(a). 
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