Highlights from the International Cooperative for
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What is ICAP?

ICAP meetings

• An international collaboration based on common interest in all global aerosol forecasting aspects: model
development, data assimilation, satellite and ground-based aerosols observations, and verification.
• Operational focus, but scientific approach
• “Grass roots” movement: no funding or budget. Participants (and speakers) attend meetings at their
own cost for their own benefit.
• Members: ECMWF/MACC, JMA, NASA, NRL, NOAA NCEP

• ICAP meetings focus on status updates/ discussions between operational centres, aerosol experts and
data providers.
• Each meeting has a theme where invited subject matter experts review the current state of the science
and provide recommendations for operational development and transitions.
• Topics at meetings have included: aerosol observability (Monterey 27 – 30 April, 2010), predictability
(Boulder, 13–15 May 2011) and verification (Oxford, 30 September – 1 October, 2010).
• This year’s meeting took place a few weeks ago in Frascati (May 14–17) and focused on aerosol
emissions and removal processes. One day was dedicated to an update on current and future satellite
missions with aerosol observing capabilities.

Removal processes

P. R. Colarco • S. Kinne

• Three main processes: sedimentation, dry deposition, wet removal

Smoke emissions

• Processes are typically treated as separable (operator splitting)
• Not necessarily general, but the ICAP models tend to treat the aerosols as external mixture
• Models are substantially different
• Models are radically different in their treatment of removal processes
• Sink processes are the most “tunable” parametrizations
• Lack of constraining observations, especially in cloud and precipitation
(only some deposition observations)
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Dry dust removal

Wet dust removal
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Carbon wet removal
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Carbon dry removal
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Sea-salt dry removal
AeroCom 0.160
(0.06 – 0.294)

3

11 15 19 23 27
April 2012

Sulfate dry removal
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• NRT

• Soil moisture is a tricky predictor

• “tuned” to approaches based on burnt area

• Sahara source:

• Satellite products can help

– Large-scale driver: low-level jet,
represented ok in models
– Mesoscale driver: convection-driven
haboobs, not represented in global
models

• General agreement in different FRP-based
approaches

– Small scale driver: dust devil, not
represented at all

• Caveats
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Sulfate wet removal
AeroCom 0.224
(0.115 – 0.340)

MACC

– Sampling issues

GEOS-5

– Effective detection opportunity
(depends on clouds and satellite
viewing geometry)

NAAPS

B. Marticorena • P. Knippertz

• Large size-dependent sensitivity to wind

• Need multiplicative factors for BC and OM
emissions

AeroCom 0.73
(0.11 – 0.245)

Dust emissions

• Fire Radiative Power (FRP)-based
estimates: new “kid” on the block

• Great potential

Sea-salt wet removal
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J. W. Kaiser • E. Hyer

• Parametrizations under development

Aeolian roughness length
from POLDER-1
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Species lifetime for a sub-sample of the AEROCOM models
Soot (BC)
Dust

Emission estimates
through inverse modelling

FRP for September 2010 – August 2011
http://gmes-atmosphere.eu/fire
MODIS AQUA fire detection opportunity

OM

N. Huneeus • T. Tanaka

• Inversion methods based on variational approaches are being developed
• Good results
• Potential to help bottom-up approaches

Sulfate

• Use of satellite data (MODIS, POLDER AODs, etc.)
• New application: radioactive material emissions from 4D-Var
• JMA Ensemble Kalman Filter to be applied for inversions

Sea salt

Anthropogenic emissions
• Large differences in available inventories
(see Granier et al., 2011)

C. Granier • T. Diehl • G. Carmichael
Summary: ratio between highest
and lowest emissions

• Data not available for all regions

Marine aerosol emissions

J. S. Reid • C. O’Dowd

• Despite being one of the oldest fields of aerosol
research, uncertainties on many basic sea salt
parameters and hence models remains high.
• Verification statistics are driven in extreme event
where measurement is difficult, and even common
definitions break down.

• Inconsistency in definition of “sectors”
• Large effort in inter-comparison
• Public availability: http://eccad.sedoo.fr

• Based on field data, most of these uncertainties can
be traced back to specific systematic errors in particle
sizing and thermodynamics.

BUT: consensus ≠ accuracy

• Remote sensing is a powerful tool but errors are equally large and tend to be positive
definite (native satellite products may not be adequate).
• But there is hope! Modelling capability and new observations are making headway.

Ship emissions on the rise:
not regulated internationally

• Wind – Sea Salt Regressions:
– High winds imply high particle concentrations.

Biomass burning emission estimates from AOD satellite data
show larger values than bottom-up approaches

– But low wind does not imply low concentrations.
Effort in estimating uncertainties in emissions

Preliminary estimated emission fluxes

New parametrizations
still being developed.
Ovadnevaite et al., JGR 2012

Satellite data have the potential
to help emission estimates

• Most forecast “busts” observed in the aerosol forecasts from the ICAP models can
in fact be ascribed either to a poor representation of the emissions and/or to the
parametrizations related to aerosol sinks (wet deposition, sedimentation, aqueous
chemistry, etc.).

Role of primary organic production:
chlorophyll is a good predictor.

Lu et al., 2011
BC uncertainty in China decreases over
time: decreasing share of residential
and industrial sectors
Regional inventories are available at very high
resolution and can be used in global models

Rationale for a meeting on emissions/removal processes

• Similar issues are also faced by the climate modelling community (i.e. AEROCOM)
• Paucity and diversity of observations related to emissions/deposition processes

Secondary Organic Aerosols

D. Hegg

• No near-real-time availability of emissions, especially important for highly temporally
varying emission sources, such as wildfires.

• Important to include them

• Need to reconcile bottom-up with top-down approaches.

• Better start with a simple parametrization

• Understand role of inversion modelling for aerosol emission estimation

• Isoprene dominating precursor

General workshop conclusions
• Need for accurate and up-to-date emission inventories with associated uncertainties.
• Need to integrate high-resolution information into global inventories.
• Increasing role of satellite data for improving and constraining emission estimates
through inverse modelling.
• NRT emissions for wildfires and volcanic eruptions are crucial.
Volcanic emission inventories are now available

• Looking for reconciliation of bottom-up with top-down approaches.
• In-situ observations and lab study are still needed to improve parametrizations.
• Emission forecasting will become more relevant in the future.

Contributing authors
Beatrice Marticorena (LISA) • Colin O’Dowd (Univ. Galway) • Peter Knippertz (Univ. Leeds)
Greg Carmichael (Univ. of Iowa) • Johannes Kaiser (ECMWF) • Ed Hyer (NRL)
Nicholas Huneeus (LMD) • Taichu Tanaka (JMA) • Sunhee Lee (CSIRO) • Claire Granier (NOAA)
Hugo Dernier van den Goon (TNO) • Dean Hegg (Univ. of Washington) • Stefan Kinne (MPI)

