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Region  : Asia 

Country  : India 

Area of coverage : Indo-Gangetic Plains (IGP) region 

Type of approach : Technological approach.  

Target sector  : Residential 

Target pollutants : Black Carbon and Ozone Precursors (Project Surya) 

Year of introduction : 2009  

Participants  : Residents of Indo-Gangetic Plan, 

Implemented by : Center for Clouds, Chemistry and Climate (C4) of University of   

California, San Diego, California, USA; 

  The Energy Resources Institute (New Delhi); 

  United Nations Environment Programme (UNEP 

Description  : Black carbon (BC) aerosol, a product of incomplete combustion of 

fossil and biofuels, strongly absorb incoming solar radiation causing imbalance in earth 

radiative budget, which in turn resulting a significant climate change. The radiative forcing 

(ability to heat or cool) of BC is about half of that of carbon dioxide (CO2). The recent 

changes in Asian climate, for examples, weakening of Indian monsoon, shifting of 

precipitation pattern (north to south) in China, melting of Himalayan glaciers, and increased 

intensity of extreme weather episodes, are often associated with the large BC emissions in 

Asia. Estimates revealed that, the use of biofules for cooking and domestic heating and open 

biomass burning collectively contributing about 80% BC emission to the total BC emitted 

from South Asia. Due to the climate change attributing to short lived climate pollutants (e.g. 

BC), India lost about 11% wheat and 4% rice production from 1980-2008.  

As per National Sample Survey (NSS) report (2008), more than 75% (nearly 159 million) 

households use biofuels for cooking in rural India. Combustion of biofuels (fire wood, dung 

cake, etc.) in traditional cookstoves (thermal efficiency < 15%) produces a large amount air 

pollutants (CO, PAHs, VOCs, NOx, etc.), including the BC which causing a severe health 

impacts to the people, especially women and infants who spent more than 4-6 hours in the 

kitchen. Due to the long exposure to these pollutants, women and children are more 

susceptible to get respiratory diseases like asthma, bronchitis, and lung cancer. Nearly 2 

million people die prematurely from illness attributable to indoor air pollution from 

household biofuels use (WHO). Therefore, reducing BC with other pollutants in indoor air is 

a great co-benefit for health and climate perspective. 

Project Surya, a part of Atmospheric Brown Cloud (ABC) Programme for mitigation of BC, 

brought a solution of this issue by replacing traditional cookstove with improved cookstove. 

The project was commissioned in 2009 in Indo-Gentic Plan of north India. Indo-Gangetic 

Plan is reported as a large contributor of BC emissions from biofuels.  About 400 households 

were selected in 4 villages (Khairatpur, Naya Purwah, Pure Jehli, Pure dirgaj) and improved 

cookstoves (thermal efficiency > 35%) were provided them. An observatory was established 

to monitor the levels of BC and other pollutants. The observation show that the level of BC 

was 40-45% less during the household used improved cookstove for cooking then those 

during using traditional cookstove. Therefore, the improved indoor air quality is a co-benefits 

in terms of health risk of women and climate change. Continued use of cookstove bestowed 
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the women and other family members a health, economic benefits and climate change in 

large extent.  

Project Surya, further, will target three regions in rural India: one region in the Himalayas, 

one region in the Indo-Gangetic plains, and one region in South India for deployment. The 

Indo-Gangetic plains (IGP), extending eastwards from Pakistan, across India to Bangladesh, 

inhabited by 600 million, is the major source region for black carbon, CO2 and other 

pollutants. Since it provides the southern boundary of the Hindu KushHimalayan (HKH) 

region, IGP is one of the major pollution sources for the effects of black carbon on the fast 

retreat of the HKH glaciers. Surya will provide sustainable, effective, incentive-based plans 

to enable five to ten thousand households in each region to switch to cleaner-burning 

technologies such as solar lamps, biogas plants, efficient stove technologies, and solar 

cookers. 

Surya’s multi-disciplinary team will undertake the most comprehensive and rigorous 

scientific evaluation to date on the efficacy of reducing biomass-fueled cooking on climate 

warming, air pollution, and health. Surya’s study methodology is unique because it aims to 

collect high quality, reliable data at every level: from the individual household, to the village, 

to the regional impacts of the project intervention. Household data will be collected via 

cutting-edge sensor technologies and analytics installed in mobile phones distributed to 

participating households. These mobile phones will measure individual reductions in 

exposure to pollutants as well as adherence to the intervention in a distributed and scalable 

fashion that improves on traditional data collection technologies. Instrumented towers 

installed in each region will collect climate-related metrics at the village level including 

concentrations of BC, carbon monoxide, and ozone, and will measure the resulting change in 

the solar heating of the air and the ground. Finally, these data will be combined with the most 

advanced data from A-Train NASA satellite (http://aura.gsfc.nasa.gov/instruments/omi.html) 

to measure the regional heating effects and probable cooling effect of other particles emitted 

when solid biofuels are burned. 

For more information, please visit: http://www.projectsurya.org/ 

 


