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trends and apportionments 



www.indiaairquality.info 



Global Burden of Disease Estimates for India 

1990 2015 



Bengaluru, Karnataka 

Meteorology at fine resolution from WRF (driven by NCEP fields) 

Dispersion modeling via CAMx chemical transport model 



Meteorology at fine resolution from WRF (driven by NCEP fields) 

Dispersion modeling via CAMx chemical transport model 

Patna, Bihar 



Conceptual Indian Energy Ladder 
Clean Fuel Gap 

Kirk Smith 



often underestimated – various reasons 

first being lack of enough understanding 

 

 

Global inventories (GAINS  HTAP) 

Urban inventories 

National scale inventory 

 gridded, with a district level base 

 

 

Four sub-categories 

 Cooking 

 Water heating 

 Space heating 

 Lighting 



Overview of the methodology and the databases 

assembled for this analysis 



Grid size is 0.25 degrees (~25km) 



all the districts (640) are mapped to the census 2011 codes 



Each grid is tagged with overlapping district and state code 

Intersecting grids are tagged multiple times, based on the overlapping district area 

Gujarat 

Madhya 

Pradesh 

Maharashtra 



Each grid is tagged urban or rural, based on the identified built-up area 

(database downloaded from U.of.Wisconsin SAGE program) 

Gujarat 

Madhya 

Pradesh 

Maharashtra 



Grid level population data is obtained from CEISEN GRUMP and Landscan 2013 and adjusted to the 

Census 2011 levels at the state level 

(district to grid area overlaps was used for intersections) 

Gujarat 

Madhya 

Pradesh 

Maharashtra 



For each district, CENSUS 2011 provides share of HH’s using different fuels – segregated into 

urban/rural areas and inside/outside cooking 

Gujarat 

Madhya 

Pradesh 

Maharashtra 



an example of the census file 

http://www.censusindia.gov.in/DigitalLibrary/Tables.aspx 

 

cooking category – HH10 

fuel classifications 

Firewood, crop residue, cow dung, coal or charcoal, kerosene, LPG, biogas, electricity, and others 

cooking classifications 

cooking inside the house, cooking outside the house, and no cooking 

regional classifications 

rural vs. urban areas within the district 

http://www.censusindia.gov.in/DigitalLibrary/Tables.aspx


Per capita “useful” energy per year 

estimated based on the cooking patterns at the state level, reported by the national sample survey 

(NSSO) data 

 

Methodology is courtesy of IIT-Bombay 



Emissions by pollutant @ grid level  

= 

population @ grid level (with district intersections) * 

per capita “useful” energy per year * 

share of fuels in the district (with inside/outside cooking and rural/urban tags) * 

heat efficiency of stoves by fuel type (averaged) * 

rural/urban tag @ grid level * 

emission factor by pollutant 



an example of the census file 

http://www.censusindia.gov.in/DigitalLibrary/Tables.aspx 

 

lighting category – HH7 

fuel classifications 

kerosene, electricity, solar, others 

regional classifications 

rural vs. urban areas within the district 

http://www.censusindia.gov.in/DigitalLibrary/Tables.aspx


an example of the census file 

http://www.censusindia.gov.in/DigitalLibrary/Tables.aspx 

 

heating category – HH10 

fuel classifications 

Firewood, crop residue, cow dung, coal or charcoal, kerosene, LPG, biogas, electricity, and others 

regional classifications 

rural vs. urban areas within the district 

+ 

WRF  

Meteorology 

http://www.censusindia.gov.in/DigitalLibrary/Tables.aspx






an example of the census file 

http://www.censusindia.gov.in/DigitalLibrary/Tables.aspx 

 

population clause – C-14 

regional classifications 

rural vs. urban areas within the district 

age classifications 

1yr and 5yr groups within the district 

http://www.censusindia.gov.in/DigitalLibrary/Tables.aspx


national residential cooking energy share 

kerosene and LPG sales matched (MoPNG statistics report) 

details available @ grid, district, state, and national (shown above) level  

2011-12 



Target of 50 million 
new connections 

by 2019 

CSE/DTE 



national residential cooking energy share 

kerosene and LPG sales matched (MoPNG statistics report) 

details available @ grid, district, state, and national (shown above) level  

2011-12 2016-17 



national residential 

cooking emissions 

national residential share to 

ambient PM2.5 

District wise reports @ www.indiaairquality.info 









• More understanding on fuel 

consumption patterns 

• More resources for space heating 

• More resources of ambient monitoring – 

urban and rural 

• More support for ground truthing - 

emissions and exposure 

Understanding Household Energy 



More @  

Thank 

you 

http://www.indiaairquality.info 

http://www.delhiairquality.info 

 


