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Abstract: The present study was to perform principal component analysis for air quality data and bird diversity during pre- and post-

monsoon seasons of Asansol area, West Bengal. All the secondary data of ambient air pollutants such as PM2.5, PM10, SO2 and NO2 on 

Asansol area, West Bengal were procured from Air Quality Information System of West Bengal Pollution Control Board, Kolkata to know 

the present status of air quality during pre- and post-monsoon season (2021-2022). In the present study, multivariate analysis especially 

Principal Component Analysis (PCA) was performed using the PAST tool (version, 3.25). In this study, the PC-1 (66.74% of the original 

variation elucidated) observed relatively higher value of positive loading for bird diversity in A2 site while higher negative loading for 

PM10 followed by site A1, NO2, SO2 and PM2.5 during pre-monsoon season. While the PC-1 (47.63% of the original variation elucidated) 

observed relatively higher value of positive loading for PM2.5 followed by PM10, SO2, NO2, and bird diversity in A2 site while higher 

negative loading for followed by bird diversity in A1 site during post-monsoon season. It is concluded that the alteration of air quality 

decreased the avifaunal diversity in the study area.  
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1. Introduction 
 

It was reported that the declining trend of bird populations in 

the United States is primarily caused by air pollutants, 

particularly ozone, which are on the rise. [1] In addition to 

these factors, the decline in bird populations is caused by 

urbanization as well. [2, 3] Generally, poor air quality is caused 

by automobile and industrial emissions that contribute by air 

pollutants such as particulate matters, gaseous pollutants, 

aerosols, volatile organic compounds, etc. [4] However, 

current air pollution control is based on threats to human 

health, and no pollutant standards have been put forward for 

birds or other chordates.  

 

Chowdhury et al. [2] conducted a study on avifaunal diversity 

related to traffic load near roadside parks, but this study did 

not perform air quality assessment. Some international studies 

have been reported that air pollution causes the decline of the 

bird diversity [5-7] and it was reported that there was a close 

relation between emissions due to vehicular movements and 

bird diversity in two parks located at Kolkata. [8] 

 

Multivariate analysis, particularly principal component 

analysis (PCA), has been proposed many investigators in 

different research arena. [9-12] In earlier studies to analyse the 

data on air pollution related to source identification and 

characterization by many authors. [13-16] The covariance 

matrix, which maps multivariate data onto low-dimensional 

manifolds, forms the basis of the statistical methodology 

employed. By highlighting the structure of the dataset while 

preserving the contributions of variables to the variance of 

observation, this analysis is helpful. This method is employed 

in systems with many input variables to isolate the variables 

with the highest eigenvalues, which helps to further pinpoint 

the source of the issue. [16-18] On the other hand, some studies 

conducted on the PCA based study on avifauna diversity 

related to their habitat features. [19, 20] But the study is lacking 

on air quality and bird diversity relationship.  

 

The objective of the study was to perform principal 

component analysis for air quality data and bird diversity 

during pre- and post-monsoon seasons of Asansol area, West 

Bengal.  

 

2. Materials and Methods 
 

An earlier study by Sengupta & Talapatra, the study sites were 

selected. [21] All the data on air pollutants such as PM2.5, PM10, 

SO2 and NO2 on Asansol area, West Bengal were procured 

from Air Quality Information System of West Bengal 

Pollution Control Board, Kolkata to know the present status 

of air quality during pre- and post-monsoon season (2021-

2022). In the present study, multivariate analysis especially 

Principal Component Analysis (PCA) was performed using 

the PAST tool (version, 3.25) [22] to reduce the variables into 

fewer uncorrelated predictor variables. The individual 

participant principal component (PC) scores were obtained 

from the factor loadings of different parameters, and PCA was 

performed for each case, considering the six components. The 

results were expressed in scattered plots, loading plots and 

Scree plots for each season separately.  

 

3. Results 
 

The principal component analysis (PCA) was performed 

based on air quality parameters versus avifaunal diversity 
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during pre-monsoon season in site A1 and A2 and the 

summary results is tabulated (Table 1). In this study, the PC-

1 (66.74% of the original variation elucidated) observed 

relatively higher value of positive loading for bird diversity in 

A2 site while higher negative loading for PM10 followed by 

site A1, NO2, SO2 and PM2.5 during pre-monsoon season (Fig 

1 and Fig 2). Moreover, the PC-2 (19.70% of the original 

variation elucidated) observed relatively higher value of 

positive loading for PM10 followed by PM2.5, NO2, SO2 and 

bird diversity in A2 site during pre-monsoon season while 

higher negative loading for A3 site (Fig 1 and Fig 3). Fig 4 

exhibits the Scree plot for per-monsoon season.  

Table 1: PCA on air quality parameters versus avifaunal 

diversity during pre-monsoon season in site A1 and A2 
PC Eigenvalue % variance 

1 111.65 66.738 

2 32.9533 19.698 

3 17.5082 10.465 

4 3.71097 2.2182 

5 1.3809 0.82542 

6 0.09277 0.055452 

 

 

 
Figure 1: Scattered plot on air quality parameters versus avifaunal diversity during pre-monsoon season in site A1 and A2 

 

 
Figure 2: Loading plot for PC1 during pre-monsoon 
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Figure 3: Loading plot for PC2 during pre-monsoon 

 

 
Figure 4: Scree plot representation for pre-monsoon 

 

The principal component analysis (PCA) was performed 

based on air quality parameters versus avifaunal diversity 

during post-monsoon season in site A1 and A3 and the 

summary results is tabulated (Table 2). In this study, the PC-

1 (47.63% of the original variation elucidated) observed 

relatively higher value of positive loading for PM2.5 followed 

by PM10, SO2, NO2, and bird diversity in A2 site while higher 

negative loading for followed by bird diversity in A1 site 

during post-monsoon season (Fig 5 and Fig 6). Moreover, the 

PC-2 (37.44% of the original variation elucidated) observed 

relatively higher value of positive loading bird diversity in A3 

site followed by A1 site and PM2.5 while negative loading for 

PM10 followed by NO2, SO2 (Fig 5 and Fig 7). Fig 8 exhibits 

the Scree plot for per-monsoon season.  

 

Table 1: PCA on air quality parameters versus avifaunal 

diversity during post monsoon season in site A1 and A3 
PC Eigenvalue % variance 

1 169.692 47.632 

2 133.381 37.44 

3 41.0778 11.53 

4 11.1367 3.126 

5 0.742985 0.20855 

6 0.224282 0.062955 

 

Paper ID: SR25728145715 DOI: https://dx.doi.org/10.21275/SR25728145715 1754 

http://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

Impact Factor 2024: 7.101 

Volume 14 Issue 7, July 2025 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

 
Figure 5: Scattered plot during post-monsoon season 

 

 
Figure 6: Loading plot for PC1 during post-monsoon 

 

 
Figure 7: Loading plot for PC2 during post-monsoon 
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Figure 8: Scree plot representation for post-monsoon 

 

4. Discussion 
 

According to Jolliffe & Cadima, PCA is a method for 

lowering the dimensionality of initial datasets, which 

improves interpretability but reducing information loss. [22] In 

the present study, the negative correlation of air quality 

parameters and the bird diversity in A1 site during pre-

monsoon revealed that air pollutants are responsible for lower 

bird diversity in the study area while positive correlation on 

air quality parameters but negative correlation for A1 and A3 

sites, which means specific indicator species available 

comparatively more in the study sites. As per Stanisz, PCA is 

suitable method to determine air pollution load. [23] In a study 

by Kumar et al., Canonical Correspondence Analysis (CCA) 

methods revealed a decreasing trend in bird species 

abundance with an increasing in concentration of PM10. [24] A 

recent study Lin & Liang reported that poor environmental 

quality is responsible for lower bird diversity. [25] 

 

5. Conclusion 
 

The present study indicated that the alteration of air quality 

decreased the avifaunal diversity in the study area. The data 

of air pollutants viz. PM2.5, PM10, SO2 and NO2 are within the 

prescribed limits as per National Ambient Air Quality 

standards but these concentrations may be harmful for 

avifaunal species.  
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