
Climate Radiative Forcing (IPCC AR6)

~3 W/m2 added to the earth system

Many of these species are monitored and/or need expanded 
characterization1



EPA FLIGHT Annual CO2 Emissions Changes Greater NM

Changes in CO2 Emissions from 2010 (Open Circles) - 2019 
(Filled Circles)2



Monitoring Approaches: 
From Satellites to the Subsurf

Eddy Covariance 
(CSI)

Hou et al 
(2014)

Soil Flux Measurements (LICOR)



Take off Black carbon dominated (note 
intense flaming)

Brown carbon sampling (more 
smoldering conditions)

Landing (smoldering remnants)

AAE ~ 1 is 
black carbon 
dominated

AAE > 2 is 
brown carbon 
dominated

Much larger short 
wavelength absorption 
during smoldering phase
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PM2.5 Generation from Dust & Smoke (Satellite Obs.
NASA, NWS)

• Warmer, Drier 
Conditions

• Extreme Weather 
Events (Windstorms)

• Wildfire Events
• Encroaching 
Development

We don’t want to 
add to the burden 
with poor choices 
for mining, 
energy 
development 
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