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Agriculture residue (in the form of stubble) burning is 
commonly practised in the northern states of India 
along the Indian part of the Indo-Gangetic Plains 
(IGP), predominantly in the states of Punjab and 
Haryana. I n the present study, we characterize spatio-
temporal patterns of stubble burning in Punjab and 
Haryana states of India, using active fire data from 
Moderate Resolution Imaging Spectroradiometer 
(MODIS) and Suomi National Polar-orbiting Partner-
ship ï Visible Infrared Imaging Radiometer Suite 
(Suomi NPPïVIIRS) for kharif  cropping season (Sep-
temberïNovember) 2014. Analysis of active fire loca-
tions derived from MODIS and VIIRS during 
SeptemberïNovember 2014 suggest intense practice of 
stubble burning in the study area with total fire detec-
tions going up to 15,222 (MODIS) and 15,568 (VIIRS). 
Comparative analysis of MODIS and VIIRS active 
fire detections suggested that VIIRS is more sensitive 
with  higher detection capabil ity. Further, grid -based 
(5 ³ 5 km) analysis of fire patterns, viz. total fire detec-
tions, fire frequency and total fire intensity using tem-
poral (kharif  season for 2004ï2014) MODIS active fire 
locations suggest intense burning activity in the cen-
tral and southern districts of Punjab during the study 
period. Temporal analysis of MODIS active fire loca-
tions (2004ï2014) suggests a transition of decrease to 
increase in the total number of fire detections during 
October to November respectively, during 2004 
through 2014. 
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AGRICULTURE residue burning is commonly practised in 

the Indian part of the Indo-Gangetic Plains (IGP)ïIndus 

(Punjab, Haryana) and Gangetic Plains (Uttar Pradesh, 

Bihar and West Bengal), primarily to clear the waste after 

harvesting and for preparing the field for the next crop-

ping cycle in a short time. The predominant cropping  

system in this region is riceïwheat rotation, accounting 

for about 10 million hectare
1,2

. Mechanization of conven-

tional methods in seed-bed preparation and harvesting 

(like combine-harvester) in the recent past and selection 

of certain crop varieties by the farmers (e.g. using coarse 

rice varieties over fine grain) in the region has resulted in 

large crop biomass leftover in the form of straw and stub-

ble
3ï5

. According to the Indian Agricultural Research  

Institute (IARI) , New Delhi, cereal crops generate a  

maximum residue of 352 Mt, of which rice and wheat 

contribute to 34% and 22% respectively
3,6

. The surplus 

residues (total residues generated minus residues used for 

different purposes) of cereal crops in India which amount 

to 82 Mt are typically burnt in the farm, of which 44 Mt 

is from rice and 24.5 Mt is from wheat
3
. According to an-

other study, 84 Tg of crop residue is burnt in India
7
. 

While burning of crop residue is an economical way of 

clearing a field in the farmerôs perspective, the resulting 

effects on air pollution, health and atmosphere are alarm-

ingly dangerous. Agriculture residue burning is a global 

concern and is widely studied scientifically with respect 

to the emissions into the atmosphere, viz. aerosols and 

particulate matter
8ï11

 and greenhouse gases (GHGs)
8,12ï17

. 

These emissions are believed to alter the atmospheric 

physics and chemistry, thereby contributing to climate 

change
18,19

. Many countries have banned the practice 

since 1990s by legislation policies, but the continuing 

practice in many developing countries still poses a global 

threat. 

 In the present study, we analyse the agriculture residue 

burning scenario, viz. spatio-temporal variability in the 

fire locations, fire frequency and intensity using space-

based information derived from MODIS and VIIRS data, 

for two Indian states, viz. Punjab and Haryana, where 

 

 

 
 

Figure 1. MODIS-based number of active fire detections (a) and fire 
intensity (b) during SeptemberïNovember 2014. 
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Figure 2. Spatial distribution of active fire locations (MODIS-based) in Punjab and Haryana during SeptemberïNovember 2014. 
 

 

 
 

Figure 3. Spatial distribution of active fire locations (Suomi NPP VIIRS-based) in Punjab and Haryana during SeptemberïNovember 2014. 

 


