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Growing increase in biomass burning emissions as a result of forest fires and crop-field 

burning is a serious concern in developing country India owing to the rapid land-use changes 

by human activities. Most of these fire events occur in central peninsula and north-west 

Indian plain in Pre-monsoon (March-June) and Post-Monsoon (October-November), 

respectively. Assessment of seasonal fire events and their corresponding effects on aerosol 

concentration (e.g. columnar optical depth) due to regional and long-range transport is 

necessary. In order to address the effect of transport from potential source fields, we evaluate 

the biomass burning episodes in summer (May) and winter (November) 2017, over east-coast 

India city Bhubaneswar. Daily mean columnar optical depth and meteorological parameters 

(temperature, wind speed, and relative humidity) were analyzed. The Hybrid Single Particle 

Langrangian Integrated Trajectory (HYSPLIT) back-trajectory calculations were performed 

to estimate potential pathways; while fire locations were extracted from collection 6.0 

Moderate Resolution Imaging Spectroradiometer (MODIS)-C006. Results show that the daily 

mean aerosol optical depth from the MODIS-C006 data product showed the range falls 

between 0.1-0.9 and 0.3-0.8 in November and May, respectively. Corresponding monthly 

mean aerosol optical depth was estimated to be 0.44 and 0.52. Transport of air parcels from 

the regions of high rise fires from central India, north-east India (e.g. Odisha, Chattisgarh and 

Madhya pradesh) and north-west India (e.g. Punjab and Haryana) regions are likely attributed 

towards the episodic columnar optical depth in May and November, respectively, at the 

receptor. However, the aerosol optical depth has high correlation with the corresponding fire 

events in November than those in May. It indicates that the noticeable transport of low 

extinction aerosols (e.g. dust and sea-spray) from the natural source destinations is 

predominant including the arid regions of north-west India and the oceanic regions of Bay of 

Bengal to the receptor, respectively. Trajectory clustering analysis also supports the transport 

of air parcels from north-west India contributing dust aerosols and from Bay of Bengal 

contributing sea-spray aerosols. Setting up of dispersion model coupled with advection fields 

of air parcels may serves the purpose of studying the effect of potential biomass burning 

fields towards the concentration at a receptor locations. 
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