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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. In the present study, we characterize satio-
temporal patterns of stubble burning in Punjab and
Haryana states of India, using active fire datafrom
Moderate Resolution Imaging Spectroradianeter
(MODIS) and Suomi National Polar-orbiting Partner-
shipi Visible Infrared Imaging Radiometer Suite
(Suomi NPR VIIRS) for kharif cropping season (Seg-
temberi November) 2014. Analysisof active fire loca-
tions derived from MODIS and VIIRS during
Septembeil November 2014suggest intense practice of
stubble burning in the study areawith total fire detec-
tions going up to 15222 (MODIS) and 15568 (VIIRS).
Comparative analysis of MODIS and VIIRS active
fire detections sggeskd that VIIRS is more sensitive
with higher detection capabiity. Further, grid -based
(53 5km) analysis of fire patterns viz. total fire detec-
tions, fire frequency and total fire intensity using tem-
poral (kharif season for 200¥2014) MODIS active fire
locations suggest intense burning advity in the cen-
tral and southern districts of Punjab during the study
period. Temporal analysis of MODIS active fire loca-
tions (2004 2014) suggesta transition of decreaseto
increase in the total number of fire detetions during
October to November respectively, during 2004
through 2014.
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AGRICULTURE residue burning is commonly ptésed in
the Indian part of théndo-Gangetic PlainsIGP)i Indus

(Punjab, Haryana) and Gangetic Plains (Uttar Prades
Bihar and West Bengal), primarily tear the waste after
harvesting and for preparing the field for the nextpero
ping cycle in ashort time. The predominant cropping

system in this region is ridavheat rotation accounting
for about 10million hectaré?. Mechanization of conve
tional methods in seebed preparation antdharvesting
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(like combineharvester) in the recent past and selection
of certain crop varietieby the farmers (g. using coarse
rice varieties over fine grain) in the regibas resultd in
largecrop biomass leftover in the form of straw andobstu
ble®®. According to the Indian Agricultural Research
Institute (IARI), New Delhi, cereal crops generate a
maximum residue of 352Mt, of which rice and wheat
contribute to 3% and 22% respeactely*®. The surplus
residues (total residues generated minus residues used for
different purposes) ofereal cops in India which amount
to 82Mt are typicallyburnt in the farm, of which 4t

is from rice and 24.91t is from wheat. According toan-
other study, 84Tg of crop residue is burnt imndia’.
While burning of crop residue is an economical way of
clearinga field in thef a r mpersg@estive, the resulting
effects on air pollution, health and atmosphere arevalar
ingly dangerous. Agriculture residuburning is a global
concern and is widely studiestientifically with respect
to the emissions into the atmospheviz. aerosols and
particulate mattef '* and greenhouse gases (GH®&4)".
These emissions are believed to alter #Htenospheric
physics and chemistry, thereby contributing to climate
changé®'®. Many countries have banned the practice
since 1990s by legislation policiebut the continuing
practice in many devefing countries still posga global
threat.

In the present study, we anadythe agriclture residue
burning scenaripviz. spatiotemporal varbility in the
fire locations, fire frequency and intensity using space
basedinformation derived from MODIS and VIIRSath,
for two Indian states, viz. Punjab and Haryana, where
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Figure 1. MODIS-based number of active fire detectioa$ &nd fire
intensity @) during Septemb@&November 2014.
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District reference
Punjab
Sl.no District Sl.no District
1 Amrtsar 13 ludhiana
2 Barnala 14 Mansa
3 Bathinda 15 Moga
4 Chandigarh 16 Mukesar
5 Faridkot 17 Nawan Shehar
6 FatehgarhSahib 18 Pathankot
7 Fazika 19 Patiala
8 Firozpur 20 Rupnagar
9 Gurdaspur 21 Sangrur
10 Hoshiampur 22 Sas Nagar (Mohali)
11 Jalandhar 23 TarnTaran
12 Kapurthala
Haryana
1 Ambala 11 Kurukshetra
2 Bhiwani 12 Mahendragarh
3 Faridabad 13 Panchkula
4 Fatehabad 14 Panipat
— 5 Gurgaon 15 Rewar
Active fire detections : ::::, :: :::‘:ak
E District boundary 8 lJind 18 Sonepat
[ state boundary 9 Kaithal 19 Yamuna Nagar
10 Karnal

Figure 2. Spatial distribution of active fire locations (MODk&ased) in Punjab and Haryana during Septeib@vember 2014.

Figure 3. Spatialdistribution of active fire locations (Suomi NPP VIIRfsed) in Punjab and Haryana during Septeiity@evember 2014.
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