- PDRMIP -

Precipitation Driver Response
Model Intercomparison Project

@7

Rapid adjustments of black carbon
dependency on the vertical profile

G. Myhre, B. Samset, 4. Hodnebrog, R.J. Kramer, C.J. Smith, P. Forster, B. Soden,
C.W. Stjern, T. Andrews, O. Boucher, G. Faluvegi, M. Kasoar, A. Kirkevag, J-F.

Lamarque, D. Olivié, T. Richardson, D. Shindell, P. Stier, T. Takemura, A. Voulgarakis,
D. Watson-Parris

» |s rapid adjustments important for BC?
» |s there a strong warming from BC?
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How shorter black carbon lifetime alters
its climate effect

@ivind Hodnebrog', Gunnar Myhre' & Bjern H. Samset!
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-Simulations performed with
STANDARD BC lifetime and
shorter BC LIFETIME

-Rapid adjustment (Semi-
direct effect) is negative and
reduces the total black
carbon radiative forcing

-Model simulations indicate
that the net of direct and
semi-direct better
constrained than their
individual effect




i i ‘-‘:.?,“ B 17~ R "™} /f’;:‘?‘,’. A 17/~
A k) i ] i A N o
/‘." M ‘:I ¢ Ny ". 'l | B '/‘. \"}»
e "% { A 1A \ W\
1 I ) | 0 =3 R 2 % | \
AV A 1% 7 % \ ¥ ; % ) |
™ = - B BamE NmbS a B | W & a4

Journal of Geophysical Research: Atmospheres

RESEARCH ARTICLE  Climate response to externally mixed black

R s carbon as a function of altitude
B. H. Samset' and G. Myhre'
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Altitude

LAP = AQ - ASH
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PDRMIP

A Precipitation Driver and Response Model
Intercomparison Project—Protocol and Preliminary Results

G. MyHRE, P. M. FORrsTER, B. H. SAMSET, @. HODNEBROG, J. SILLMANN, S. G. AALBERGS|®,
T. ANDREWS, O. BoucHER, G. FALUVEGI, D. FLASCHNER, T. IVERSEN, M. KASOAR, V. KHARIN,
A. KIRKEVAG, ].-F. LAMARQUE, D. Ouvig, T. RICHARDSON, D. SHINDELL, K. P. SHINE,
CamMiLLA V. STJERN, T. TAKEMURA, A. VouLGARAKIS, AND F. ZwIERS

AMERICAN METEOROLOGICAL SOCIETY JUNE 2017 BANS |

TaBLE |. PDRMIP core experiments. All experiments are performed with both fixed-S5T (a minimum
of 15 yr) and coupled model configurations (100 yr).

MName Description

Base Specified all anthropogenic and natural climate forcing agents at present-day abundances
(preferred) or preindustrial abundances

CO,x2 Doubling of the CO, concentration relative to base

CH,*3 Tripling of the CH, concentration relative to base

Solar + 2% Total solar irradiance is increased by 2%

Sul x 5 Increase in the anthropogenic sulfate concentration or emissions by 5 times relative to base

BC = 10 Increase in the anthropogenic BC concentration or emissions by 10 times relative to base
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Rapid Adjustments Cause Weak Surface Temperature
Response to Increased Black Carbon Concentrations
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Instantaneous Rapid Adjustments Feedbacks

AF;

M-iﬁ.l'-"

0.4 0.4
=T

2
= E
= 00 iﬁ_ 00 ©
2 =
S 2

x -0.2 0.2

°CICERO “ad IRF Rapid adjustment terms RA ERF dT U4



Altitude

LAP = AQ - ASH
= ASW + ALW - ASH

Fluxes

LW S

PDRMIP scaled to current BC emissions (CEDS)

H LH

Y
8800 su

*CICERO

BC standard :§5 BC short lifetime

| ‘ 0.4
02—
= |
£ | (B
2 00- &
2 -
S
g -02f
0.4

IRF

RA

ERF

SW
LW



Summary

* The temperature response from
atmospheric black carbon Is weak.

 Either Is rapid adjustments
Important to weakening the
effective radiative forcing or Is the
Instantaneous radiative forcing
(direct aerosol effect) weak.

* Clouds are important for the rapid
adjustment of BC, but non-cloud
rapid adjustments are of similar
magnitude
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