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ABSTRACT 

The rising concentrations of greenhouse gases (GHGs) are altering the atmospheric 

composition and causing global warming. Climate change due to global warming is 

anticipated to have very damaging and potentially irreversible impacts on the 

biosphere. The problem of global warming has emerged out of air pollution and share 

many common sources. Urban areas being key centres of energy consumption are 

major sources of air pollutants and GHGs. Therefore, an insight into energy 

consumption and quantification of emissions from urban areas are extremely 

important. Urban activities, such as urban transport, industrial activities, solid waste 

disposal, domestic fuel use, power generation for meeting the energy demand of the 

cities, generate a considerable amount of GHGs along with other air pollutants. 

A review of the methods for assessment and mitigation of GHGs and other air 

pollutants was carried out. Several models and area specific studies pertaining to 

GHG emission reduction assessments were reviewed. Bottom-up modeling software, 

Long-range Energy Alternatives Planning (LEAP) system, was chosen for the present 

study. LEAP has been used to generate bottom-up model for analyzing the policy and 

technology options for mitigating GHGs and some other air pollutants from Delhi. 

Delhi has been chosen as the study area to test the proposed modeling approach and 

feasibility of sector specific mitigation options. 

Household sector being one of the most important consumer of energy sources 

in Delhi possesses potential to reduce energy consumption and subsequently 

emissions of GHGs and other local pollutants. The energy use and emissions from 

household sector have been analyzed for a time span of 2001-2021 under different 

scenarios. The energy utilization and emissions will increase many folds in the 

business as usual (BAU) scenario. Increasing income will enhance the share of 

cleaner fuels like liquefied petroleum gas and electricity in the households of Delhi. 

Fuel substitution is found to be a viable option if emissions of local air pollutants like 

carbon monoxide (CO), nitrogen oxides (N0x), sulfur dioxide (SO2) and total 

suspended particulate (TSP) are to be reduced. The emissions of GHGs do not show 

any reduction with fuel substitution. Energy conservation options would reduce 

energy consumption and GHG emissions in the household sector. Energy 

conservation would increase the emissions of some local air pollutants. Integrated 

scenario captures both fuel substitution and energy conservation options. 
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Delhi's power demand has observed an exponential increase in the past 

decades and is anticipated to rise in future. The power generation will also increase to 

meet the increasing electricity demand. Power generation in India is dominated by 

conventional coal-based power plants which contribute significantly to the emissions 

of GHGs and other pollutants. BAU scenario has been developed taking into account 

the power sector policies of the Government. Implications of alternative technology 

options are analyzed in the mitigation scenarios for reducing the emissions from 

power generation. In the absence of mitigation options, the GHG emissions will 

double in the BAU scenario. The results indicate that the feasible clean technologies, 

renewable technologies and optimum hydro thermal mix would reduce pollutant 

emissions significantly in the city of Delhi. The clean development mechanism 

(CDM) opportunities from the GHGs saved through application of alternate 

technologies have also been quantified. 

The emissions from transport sector are of concern from Delhi, where the 

density of vehicles is responsible for increased pollutant loadings. Delhi, with the 

maximum number of vehicles in India, faces acute transport management problems. 

Delhi's transport sector is dominated by personal transport. The numbers of personal 

vehicles have been increasing exponentially in the city during the past few years. The 

number of passenger vehicles will rise by three folds in the study period. The 

passenger transport in the city has been modeled in LEAP. The emissions of both 

GHGs and other air pollutants will rise significantly in the coming decades. Fuel 

substitution and public transport management are found to be effective in reducing 

emissions from transport sector. Options like stringent emission factors considered in 

the transport management scenario would reduce emissions of local pollutants 

significantly. The integrated scenario captured the potential of all alternate scenarios 

in reducing the emissions from passenger transport in the city. 

Based on the conclusions drawn from the study recommendations are made at 

city level, which can be instrumental in reducing emissions in future. 
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