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Abstract: Rapid and accurate estimation of source items was the basis for environment emergency disposal on sudden air pollution
accidents. In order to search for effective methods for inversing source parameters, we conducted a comparison study on the
performances of three hybrid algorithms (e.g., GA-PSO, GA-NM, PSO-NM) for estimating source parameters (strength and location).
Three inversion models were developed by combining GA-PSO, GA-NM, PSO-NM with Gaussian dispersion model, respectively.
The study was carried out based upon SO, leakage tests selected from 1956 Prairie Grass emission experiment. The impacts of
algorithm structure and atmospheric diffusion conditions on source term inversion were analyzed. Results showed that for source
strength, the PSO-NM algorithm performed more accurate and robust, the mean error and mean standard deviation were 11.3% and
0.7g/s, respectively, which were much lower than those of GA-NM (i.e., 16.4%, 13.3g/s) and GA-PSO (i.e., 29.0%, 26.6g/s). As for
source location, the performance of PSO-NM was more robust, with average standard deviation of 0.29m, which was also much
lower than that of GA-NM (3.20m) and GA-PSO (3.03m). Under the unstable and neutral atmospheric diffusion conditions, the
accuracy of PSO-NM algorithm for estimating position parameter was the best, with an error of 4.97m; However, GA-NM method
had the minimum error (7.69m) under the stable condition. As for computational efficiency, PSO-NM and GA-PSO spent less time in
source item inversion, which were more suitable for inversing source parameters for sudden air pollution.
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Table 1 Experimental conditions and diffusion parameters
SER ST FUSTEIR O(g/s) WU u(m/s) M%) AR A YT a,(m) a. (m)
Usl 77.8 5.15 176 138
Us2 92 6.11 204 154 AEGE  0,70.16 Ax/(1+0.0001 Ax)*®  5.=0.064 Ax /(1+0.0002 Ax )**
Us3 98.9 4.68 170 189
NS1 98.4 6.28 196 131
NS2 40.3 4.00 187 81 it 6,=0.10 Ax /(140.0001 Ax )™ 6.=0.040 Ax /(1+0.0015 Ax )*?
NS3 45.4 3.7 170 63
S1 56.5 2.87 184 61
S2 41.7 2.12 174 74 FE  0,70.08 Ax/(1+0.0001 Ax)*®  5.=0.044 Ax /(1+0.0003 Ax)
S3 42.8 2.19 174 94

T Ax=x—xo , BIRAF KA B IR R AL B 15 SO AL AR 2 22
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Fig.2 Comparison of simulated and monitored SO, concentrations under different diffusion conditions
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