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5. Estimation Results

1. I guess the 

source is here

2. But the evidence 

tells me this

3. Ok, so it’s probably 

here
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• We can know the probability of each 

inference instead of only one result.

Development of source term estimation method for urban unknown sources of 

pollution by Bayesian statistics
Improvement of estimation accuracy by LES model

1. Research Background

• To mitigate the damage from the pollution emitted by unknown sources in urban areas, it 
is important to estimate the source information as soon as possible.

• This research aims to develop the source estimation method by combining the adjoint 
concentration method and Bayesian statistics.

• The source-sensor receptance relationship can be obtained from adjoint concentration.

• The Bayesian inference estimates the probability of each inference 𝑆 by adjoint 
concentration 𝑅 and measurements 𝐷.

• To handle with the complicated dispersion in urban area, LES of adjoint concentration 
method was proposed.

• To testify the proposed method, estimation of a point source in the building group model 
was conducted. Estimation of a point source (unknown)

2. Limited Measurements 3. Adjoint Concentration

• The concentration of pollution is measured 

by limited sensors
• The dispersion of tracers emitted from sensor is simulated as adjoint 

concentration. (No. 4 sensor; Left: LES result; Right: RANS result)

4. Bayesian Statistics

• Bayesian theorem

The likelihood of source 𝑆 given that 𝐷 is 

measured:

After the measurements 𝐷 were obtained, the 

source 𝑆, which causes 𝐷,  can be reversely 

estimated through the adjoint concentration 𝑅.
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One example of estimating the source 

strength. (Dotted line: true value)

Estimated probability density function of position of source

(red point: true source) (Left: LES result; Right: RANS result)

Estimated probability density function of strength of source

(dotted line: true value) 

(Left: LES result; Right: RANS result)

• Compared with RANS, LES can more accurately predict 

the adjoint concentration, so the estimation creditability 

of source was improved.


