Aerosol forecasting contest

and recent activities in AeroCom
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e Aerosol forecasting contest with the 10th AeroCom anniversary.

* AeroCom Phase Il Experiment and next steps.
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AeroCom since 2003

http://aerocom.met.no/

AeroCom Workshops

|0
|
12

International Cooperative for Aerosol Prediction (ICAP) 5th Working Group Meeting (November 6, 201 3; Tsukuba, Japan)

Paris, France
Ispra, Italy

New York, USA
Oslo, Norway

Virginia Beach, USA

Lille, France

Reykjavik, Iceland

Princeton, USA
Oxford, UK

Fukuoka, Japan
Seattle, USA

Jun.2-3, 2003
Mar. 10—12, 2004
Dec. -3, 2004
Jun. 15—17, 2005
Oct. 17-19, 2006
Oct. 25-26, 2007

Oct. 25-26, 2008

Oct. 5-7, 2009
Sep. 27-30,2010
Oct. 3-6, 201 |

Sep. 10-13,2012

Hamburg, Germany Sep.23-26,2013

Schulz, M. (LSCE/CNES) 32
Dentener, F. (JRC) 36
Koch, D. (NASA/GISS) 50
Kristjannson, J. E./lversen.T (Univ. Oslo) 28
Ferrare, R. (NASA/LaRC/GSFC) 57
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Takemura, T. (Kyushu Univ.) 55
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Kinne, S. (Max-Plank Institute for Meteorology) | 19
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AeroCom aerosol forecasting contest

* Guess the aerosol optical depth of AERONET Level [.5 at 500nm for September
24,2013 local noon (or closest between 10:00 and 14:00) at | | sites where are
closest to the previous AeroCom Workshop places without specified forecasting
methods.

* Submission deadline: 9:00 CET on September 23 (starting time of |2th Workshop)
= |8 participants
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AERONET on September 24,2013 and climatology

Palaiseau, France 48°'N/ 2°E
Ispra, ltaly 45°'N / 8°E
CCNY, USA 40°N / 73°W
Birkenes, Norway 58'N/8°E
LaRC, USA 37’N/ 76°W
Lille, France 50°'N/3°E
lttoggqortoormiit, 70°N / 21°W
Greenland

GSFC, USA 38 N/76'W

Wytham Woods, UK 51°'N/ I'W

Fukuoka, Japan 33’N/ I130°E
Hamburg, Germany 53°N/9°E

within 30-70% range of MAC-vl|
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* Kinne et al. (2013, doi:10.1002/jame.20035)



Ranking of AeroCom aerosol forecasting contest

* Ranked by sum of ranks for the nearest AODs at each site.

Palaiseau, France
Ispra, Italy
Birkenes, Norway
LaRC, USA

Lille, France
GSFC, USA
Fukuoka, Japan

Sum of ranks

Sources
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Global aerosol forecasting system

* automatically operated once a day.

RIAM NEC SX-9F 4PE / front-end server

Get forecasted meteorological field and semi-realtime biomass burning data.
e Daily sea surface temperature and 3-hourly horizontal wind speed and temperature of
NCEP Global Forecast System (GFS).
e Daily MODIS hotspot data from Fire Information for Resource Management System
(FIRMS) of University of Maryland/NASA GSFC.
= conversion to BC, OC, and SO; emissions using climatological GFEDv2 data.
<
Simulate global aerosol distributions and its radiative forcing by SPRINTARS.
e Resolution:T213 (~ 0.56" x 0.56%); L20
e 8-day integration from the day before the starting time of forecast.
* |nitial values from the simulation the day before.
* Nudged by the GFS wind and temperature.

25
Make figure and HTML files.

4L upload around 7:30JST (22:30UTC) every day.
SPRINTARS web server (http://sprintars.net/)
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SPRINTARS aerosol weekly forecasting system
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Award for AeroCom aerosol forecasting contest

transmission grating

polarizer

multi-order wave plate

quarter-wave plate

slit

camera lens
- LED

http://ispex.nl/en/

© iSPEX
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AeroCom recent papers

e Quaas,]., et al.,, 2009, Atmos. Chem. Phys., 9,8697-8717.

Aerosol indirect effects — general circulation model intercomparison and evaluation with
satellite data.

e Koch, D, et al., 2009, Atmos. Chem. Phys., 9, 9001-9026.
Evaluation of black carbon estimations in global aerosol models.

e Koch, D, et al, 201 |,Atmos. Chem. Phys., | |, 1051-1064.
Soot microphysical effects on liquid clouds, a multi-model investigation.

* Huneeus, N, et al,, 201 |,Atmos. Chem. Phys., | |, 7781-7816.
Global dust model intercomparison in AeroCom phase |.

o Koffi, B, et al., 2012, J. Geophys. Res., 1 17,D10201.
Application of the CALIOP layer product to evaluate the vertical distribution of aerosols
estimated by global models: AeroCom phase | results.

* Myhre, G, et al,, 2013, Atmos. Chem. Phys., 13, 1853—1877.
Radiative forcing of the direct aerosol effect from AeroCom Phase Il simulations.

e Samset, B. H,, et al,, 2013, Atmos. Chem. Phys., | 3,2423-2434.
Black carbon vertical profiles strongly affect its radiative forcing uncertainty.

e Stier, P, et al., 2013, Atmos. Chem. Phys., 13, 3245-3270.
Host model uncertainties in aerosol radiative forcing estimates: Results from the
AeroCom prescribed intercomparison study.

e Randles, C.A, et al., 2013, Atmos. Chem. Phys., 13, 2347-2379.
Intercomparison of shortwave radiative transfer schemes in global aerosol modeling:
results from the AeroCom Radiative Transfer Experiment.
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Aerosol-radiation interaction in AeroCom Phase ||
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Global and annual mean radiative forcing of the direct
effect by anthropogenic aerosols for each participant in
AeroCom Phase Il. Black bars show the bare forcing,
and the colored bars show the forcing modified for
untreated components. Solid lines inside the yellow
boxes show the model mean, and dashed lines show
the median.The boxes indicate one standard deviation,
while the whiskers indicate the max and min of the

distribution. (Myhre et al.,ACP, 201 3)
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Sulphate BCFF OCFF BB  SOA Nitrate Total

Global mean radiative forcing of the direct effect
due to anthropogenic aerosols for each
component and total from AeroCom Phase |l
experiment. Solid lines inside the boxes show the
model mean, dashed lines show the median. The
boxes indicate one standard deviation, while the

whiskers indicate the max and min of the
distribution (Myhre et al.,ACP, 201 3).
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Aerosol-cloud interaction in AeroCom
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Sensitivities of (a) cloud droplet number concentration and (b) liquid water path to aerosol
optical thickness perturbation as obtained from the linear regressions with the error bars
showing the standard deviations for land (red) and ocean (blue) (Quaas et al., ACP, 2009).
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Uncertainties in aerosol forcing in AeroCom Phase |
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Annual mean shortwave
radiative forcing of the
aerosol direct effect at
the top of the
atmosphere under all-
sky condition defined as
a difference in globally
homogeneous aerosol
optical thickness
between 0.0 and 0.2
(aerosols are distributed
in altitude between 0
and 2 km) for each
participant in the
prescribed aerosol
property forcing
experiment of AeroCom
Phase Il. Aerosol single
scattering albedo is
prescribed as (left) 1.0
and (right) 0.8 with fixed
Angstrom exponent of
|.0 and asymmetry
factor of 0.7.
Temperature and
horizontal wind are

nudged by reanalysis
data in 2006. (Stier et
al.,ACP, 2013)



Nest steps in AeroCom

e Cooperation with CMIP6.
* Harmonization between AeroCom and the HTAP new experiment.

* New experiments
» Aerosol-cloud interaction: intercomparison of autoconversion and accretion.
» Radiative forcing: Semi-direct effect, BC profile,and RH dependence for sulfate.
» Nitrate: perturbed emissions of NH3, NOx, and SOx and temperature.
» Biomass burning: emission intensity and injection height.
» Etc.

* Publication on remaindered experiments of AeroCom Phase Il.
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