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Arctic temperature responses to East
Asian anthropogenic organic carbon
emissions: impacts of externally vs
internally mixed aerosols
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MOTIVATION

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

» GISS-E2.1/NorESM

» CMIP6 version (Kelley et al., 2020 )

» Atmosphere/Land/Ice:
» 2°x2.5° spatial resolution, 40 vertical layers

» Ocean (GISS Ocean V1):
» 1°x1.25° 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

atmosphere

shared utilities

@

\\

= 1 thowsand lings of code

ocean
RUSSELL

coupler ’/

— ‘\\\

OMA

MATRIX "\

TOMAS

( Amount

Size

Amount

Amount

A

Size



OMA 5xEAS AT (2C) MATRIX 5XEAS AT (2C)

-0.70 -049 -028 -0.07 0.14 035 0.56 -0.70 -049 -028 -0.07 0.14 035 0.56




OMA 5xEAS AT (2C) OMA 7xEUR AT (2C)

-0.70 -049 -028 -0.07 0.14 035 0.56 -0.0040 -0.0024 -0.0008 0.0008 0.0024 0.0040




BC BURDEN — 5xEAS OC

90

-90

90

-90

MATRIX 5xEAS ABC (tons)

-88.570

OMA 5xEAS ABC (tons)

-1.790

-17.714  17.714  53.142  88.570

-0.358 0.179 0.716 1.253 1.790 -53.142

-1.074



90

-90

90

-90

90

-90

(tons)

-1.6717345 0.0000000

ABC3_BC

(tons)

-1.1514385 0.0000000

ABC2_BC

(tons)

ABC1_BC

-4.7957950 -2.3978975 0.0000000 2.3978975 4.7957950

1.6717345  3.3434690

-3.3434690

1.1514385 2.3028770

-2.3028770

90

-90

90

(tons)

-90
-0.05234352

(tons)

T 1T T 1T T T T 11

ABCS_BC

ABOC_BC

AMXX_BC

nﬁ
-3.9721250

—

T T T T 1T T 1T

-52.97235

1.9860625 3.9721250

-1.9860625 0.0000000

0.00000 42.37788

-105.94470

0.10468704

0.02617176

-0.13085880
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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:
* Alarge 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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OMA 5xEAS AOC (tons) MATRIX 5xEAS AOC (tons)

-3003.910  -1501.955 0.000 1201.564  2703.519 -2929.970  -1464.985 0.000 1171988  2636.973
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