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Short-Lived Climate Pollutants (SLCPs)

• Climate forcers with short atmospheric lifetimes 

      (days to ~15 years).

• High radiative forcing efficiency relative to CO₂.

• Major SLCPs include Black Carbon (BC), Methane (CH4)

BC CH4

• Strong light-absorbing aerosol 

→ positive radiative forcing.

• Reduces snow/ice albedo 

when deposited → accelerates 

melting.

• Short lifetime (~days to weeks), 

but intense regional impacts.

• Atmospheric lifetime ~12 yrs 

• Potent greenhouse gas (~28–

30 times CO₂ over 100 years).

• Precursor to tropospheric 

ozone formation.



Proposed Project Description

Methodology Deliverables

Objective

Asian countries like India  is a rapidly 
growing hotspot of SLCP emissions like CH4  
& BC due to changing trend of 
anthropogenic and natural sources with 
energy demand and changing life-style, 
leading to near-term warming, air quality, 
and regional climate issues. 

Rationale

• IPCC defined Tier II and Tier III 
methodologies, incorporating country-
specific emission factors, technology 
differentiation, and activity data 
refinement

• Atmospheric modelling and satellite 
validation to reduce uncertainty and 
improve spatial-temporal accuracy.

• To identify all types of SLCP sources 
and its quantification at finest spatial 
resolution and hotspot mapping and 
seasonal variability analysis.

• To optimize global climate modelling for 
understanding the long/short-term 
impact.

• Develop/update BC and CH₄ emission 
inventory database over India with its 
seasonal and sectoral assessment.

• Modelling cum Satellite study will 
Identification of Spatial hotspot and 
policy-ready mitigation assessment 
report.



Methane Emission in India

Mishra & Sahu et al, 2026, ESSDD



DATA CAN BE DOWNLOADED FROM GLOBAL EMISSION REPOSITORY SITE 

Emissions of Atmospheric Compounds and Compilation of Ancillary Data (ECCAD), 

Gridded Emission Dataset over India (2020) at ECCAD.
https://eccad.sedoo.fr/#/metadata/661?version=v1.0 & https://www.aeimsksahu.com/repository

GHGs & Air Pollutant Emission-Data Availability over India

https://eccad.sedoo.fr/#/metadata/661?version=v1.0
https://eccad.sedoo.fr/#/metadata/661?version=v1.0
https://eccad.sedoo.fr/#/metadata/661?version=v1.0
https://eccad.sedoo.fr/#/metadata/661?version=v1.0


Updated the Indian 

anthropogenic 

emission-inventories 

& 

compared with 
Global emission 

Community
Emission Data 
System (CEDS) 

inventory.

Addressed key 

Emission data gap,

Climate Modelling 

& uncertainties

Investigated long-

range transport 

pathways and tele-

connections

Using state-of-the-
art global

offline Climate 
model

Strengthened 

Indo-Norway 

scientific 

collaboration

Research Expertise
Co-PI - Indo-Norway International Project: QUISARC
(Quantifying Impacts of South Asian Aerosols on Regional and Arctic Climate)

Leading the Indian component of the Indo-Norwegian collaborative research initiative on 
South Asian aerosol-climate interactions.
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The nature of your organisation: Academic Institution

The country from which it operates: India
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