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MOTIVATION

Regional temperature 
potential (RTP)
Per forcing or per emission 

perturbation
Shindell and Faluvegi, 2009
Shindell, 2012
Lewinschal et al., 2019
Westervelt et al., 2020Sand et al., Nature, 2015

 Arctic is warming 2-3 times faster than the global average.
 Largest Arctic warming source is from emissions within the Asian nations (large emissions).



MODEL & SIMULATIONS

 GISS-E2.1/NorESM

 CMIP6 version (Kelley et al., 2020 )
 Atmosphere/Land/Ice:
 2°×2.5° spatial resolution, 40 vertical layers

 Ocean (GISS Ocean V1):
 1°×1.25° spatial resolution, 40 vertical layers

• 5 x EAS Land-based OC emissions (Anth+ BB): 48 Tg
• 7 x EUR Land-based OC emissions (Anth+ BB): 14 Tg
• OMA 70 years  External Mixing
• MATRIX 70 years Mixing state 

OMA                   MATRIX               TOMAS



SURFACE TEMPERATURE RESPONSE 

OMA 5xEAS △T (ºC) MATRIX 5xEAS △T (ºC)

△T -0.27C △T -0.07C



SURFACE TEMPERATURE RESPONSE 

OMA 5xEAS △T (ºC) MATRIX 5xEAS △T 
(ºC)

△T -0.27C △T -0.07C△T -0.02C

OMA 7xEUR △T (ºC)



BC BURDEN – 5xEAS OC

OMA 5xEAS △BC (tons) MATRIX 5xEAS △BC (tons)



△BC1_BC (tons) △BC2_BC (tons) △BC3_BC (tons)

△BOC_BC 
(tons)

△BCS_BC (tons)△MXX_BC (tons)
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CONCLUSIONS

• Mixing state assumptions can have large impacts on temperature 
response

• Increased OC emissions lead to increase in coated BC (internal mixing) 
leading to:

• A large increase in BC burden
• Decreased cooling effect

• Asian emissions impact the Arctic surface tempeture larger than 
European emissions

• Magnitude of emissions (4 times larger OC in EAS)
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OC BURDEN – 5xEAS OC

OMA 5xEAS △OC (tons) MATRIX 5xEAS △OC (tons)
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