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volcanic eruption at Holuhraun:
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A massive fissure eruption at Holuhraun (Iceland)
started on the 31stof AUG 2014.

Sustamed for ~ 6 months

Up to 100 kt SOZ/day

Up to x10 emission rate from aII of 28 European
countries put together !!

Images courtesy:of Anja Schmidt



If we can’t detect/model the impact on

clouds then the impact is probably not
iImportant ...




MODIS / AQUA Collection5.1

see McCoy and Hartmann, GRL (2015) for
analysis with C6 (same results)
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MODIS / AQUA Collection5.1

see McCoy and Hartmann, GRL (2015) for
analysis with C6 (same results)
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MODIS / AQUA Collection5.1

see McCoy and Hartmann, GRL (2015) for
analysis with C6 (same results)
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MODIS / AQUA Collection5.1

see McCoy and Hartmann, GRL (2015) for
analysis with C6 (same results)
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MODIS / AQUA Collection5.1

see McCoy and Hartmann, GRL (2015) for
analysis with C6 (same results)
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MODIS / AQUA Collection5.1

see McCoy and Hartmann, GRL (2015) for
analysis with C6 (same results)
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MODIS / AQUA Collection5.1

see McCoy and Hartmann, GRL (2015) for
analysis with C6 (same results)
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MODIS / AQUA Collection5.1

see McCoy and Hartmann, GRL (2015) for
analysis with C6 (same results)
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MODIS / AQUA Collection5.1

see McCoy and Hartmann, GRL (2015) for
analysis with C6 (same results)
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MODIS / AQUA Collection5.1

see McCoy and Hartmann, GRL (2015) for
analysis with C6 (same results)
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MODIS / AQUA Collection5.1

see McCoy and Hartmann, GRL (2015) for
analysis with C6 (same results)
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MODIS / AQUA Collection5.1

see McCoy and Hartmann, GRL (2015) for
analysis with C6 (same results)
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MODIS / AQUA Collection5.1

see McCoy and Hartmann, GRL (2015) for
analysis with C6 (same results)
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AQUA MODIS (OBS) — October anomalies r
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2014 clearly

2 .
sticks out

Similar results for September
(except there is some contribution from continental pollution to south of the region)



Summary of Cloud properties changes

From McCoy and Hartmann, GRL (2015) using C6
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We are far from examining a meteorological
special case — the area consists of a mix of all
cloud types
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ummary

Emissions sustained for 6 months

Holuhraun and Aerosol-cloud interaction ?

Top of the
atmosphere

Scattering & Unperturbed  Increased CDNC Drizzle eight Increased cloud
absorption of cloud (constant LWC) suppression. (PincOg & BaKer, 1994) lifetime
radiation (Twomey, 1974) Increased LWC (Albrecht, 1989)
kﬂirect effects ) Cloud albedo effect/ @uﬂ lifetime effec icect effect/ Albrecht effect
15t indirect effect/
Twomey effect

Observed Non-Observed



Additional Material



Some thoughts:
Could we improve the representation of ACl in GCMs ?

all GCMs G. Stephens et al., in prep
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Is the story complete ?
Do we need at all all that complexity ?

Could we reframe the problem in simpler terms ? — e.g. Feingold et
al., PNAS 2016



i

0013 36 94 &0 180 13 36 84 B #0150 0 13 36 %4 D8 180
‘R4 CF: 924% RFO:3.97 C'."RS CF: 86.71 RF0: 368 RE CF R34 REO- 659

B s

e
=

Cloud top pressure{mb)

SEE:E

0013 36 94 23 &0 13 013 36 84 1B 60 150 D 13 36 %4 16 150
Clowd optical thickness

CRR CF. 8610 RFO.492

B

013 3F 94 23 &0 150 013 36 N4 B 150 013 36 %4 23 s 150
JGRAG RED: T2 1CF 5104 10,36

. CRT CF: 9527 RFO:2.44

o CRY CRBES6 RFO:T6Z

o

L1
013 3s 94 23 &b 150 o 13 35 44 B 80 150 0 1F e %4 N & 150

H D EEEEs 2
0102040805 3 & I0 15 20 25 35
Cloud fraction (%)

Figure 1. Centrids jmeaan histograms) of te 12 cloud regimes | ORs) derived from clusteiing analysis on 12 years of MODIES
6 Aque-Terra pe-r joint daily histograms a1 & msolution of 1% Addif onal information includ ed in each panel is the mean
global dhoud fmction OF and rlative (requency of eocurrence (RFO) of each O

Cloud regime analysis— update to ISCCP: Lazarus
Oreopoliset al. (2016)

RFO (%)

Figure 2. The geodgen phical mubianneal mean BFOD of each of the 12 MODIS 08 CRa



We are far from examining a
meteorological special case —the area
consists of a mix of all cloud types
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Figure $13.1. The cloud fraction from the different cloud regimes. The Cloud Regime analysis is derived
in the region 44°N-80°N, 60°W-30°E using MODIS AQUA data from 2002-2014 for the September-
October months.



Aqua-MODIS RFO

40% ° RFO o
35% CF_Lig > 60% of CF_tot

CF_Liq > 70% of CF_tot

30% CF_Lig > 80% of CF_tot

25%

20%

15%

10% ®
5% o © @ o

0% ®
CR1 CR2 CR3 CR4 CR5 CR6 CR7 CR8 CRS CR10 CR11 CR12

Rerative Frequency of Occurence

Figure S13.2. The relative frequency of occurrence of the different cloud regimes. The relative frequency
of occurrence (RFO) of the cloud regimes is derived in the region 44°N-80°N, 60°W-30°E using MODIS

AQUA data from 2002-2014 for the September-October months.






Some real world examples of
Aerosol-Cloud Interactions (ACI)

Ship Tracks — The poster boy of ACI Typical GCM grid box
. J . - *‘f — -

Schmidtet al., 2012 (ACP)

http://earthobservatory.nasa.gov/Features/Aerosols

Small scale emissions
are of limited value

Cloud Droplet Radius (um)
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Presenter
Presentation Notes
the aerosol impact on clouds based on single case studies or even individual clouds, as it is often done, can yield misleading results, because the important mesoscale feedbacks are not taken into account when using small domains and/or short time periods. 

Therefore the interpretation of such studies should be done very carefully, and simulation strategies that allow for such feedbacks should be preferred over approaches which do not.


What would be more useful
for challenging GCMs?

Continental scale.

Off/on to test the difference before/after.

Emissions into a pristine(ish) environment would
enhance the impact owing to cloud susceptibility issues.

Low altitude source as per anthropogenic emissions.

Emissions into clouds typical of those influenced by
anthropogenic pollution (not just stratocumulus).



A massive fissure eruption

at Holuhraun (Iceland) during 2014-15 .

Up to x10 emission rate from aII of 28 European
countrles put together 1

Sustalned for ~ 6 months
L s r TSI B v

If we can’t detect/model the impact on clouds
then the |mpact IS probably not important ..

Images courtesy of Anja Schmidt
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AQUA MODIS (OBS) — September anomalies r
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Figure 84.1. The effective radius anomalies during September months from MODIS. Showing Ares for each individual September month derived as the
difference in annual monthly mean from the multi-year (2002-2013) September mean. In each case ‘avg’represents the average anomalies.



AQUA MODIS (OBS) — October 2014
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Grey in zonal mean = 1 standard deviation.
Similar results for September (except there issome contribution from continental pollution to south of the region)



More detail on precipitation

Impacts on precipitation e -
pacts on precip (TG T TR
over during September/ | SRS
| [ 5]
October are very
unremarkable..........
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Seasonal cycle (1991-2015)
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Figure §10.1. The climatology of surfuce precipitation from GPCE The precipitation rate (in mm/day)
shown as a) Seprember-October-November (SON) seasonal average for the 1991-2015 period, and b) the
corresponding seasonal cycle derived for the region in the vicinity of Holuhraun (45°N-80°N; 60°E-30°W).
The long term (1991-2015) mean seasonal cycle is represented by the black line. The red dashed lines
represent the seasonal cycle for each individual year. 2014 is highlighted in blue.



GPCP (SEP)
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