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GOALS

The specific goals (see also AC&C hindcast plan document) of an aerosol focus within the AC&C hindcast experiments concern the understanding of
· regional and global satellite observed trends in AOD

· regional differences in sulfate and black carbon deposition  from the Arctic to the Alpes

· temporal trends in aerosol concentration, composition, optical properties and deposition

· emission trends of primary aerosols and aerosol precursor gazes

· the impact of changing meteorology vs changing emissions on aerosol trends

· dimming and brightening trends observed by surface radiation networks

· the evolution of the anthropogenic aerosols perturbation of the Earth radiative balance 
· How does the relationsho between emissions and forcing change over time?
· Can we falsify or verify regional emission inventories?
The simulation results will allow filling gaps in observational records of aerosol composition and deposition by multi-model ensemble results. This is especially helpful to understand how observations of recent advanced sensors can be linked to earlier work. 
TIME PERIOD

A global aerosol experiment is defined for two overlapping periods: 

(a) 1980 to present
(b) 2000 to present

Participating groups are asked to choose one of the two periods according to their computing possibilities. In order to compare to observed trends in a global context only global models using reanalyzed meteorology are asked to participate. A spin-up simulation of one year for either the period a) or b) is suggested by using the emissions of either year 1980 or 2000 as starting condition. The simulation should extend as much as possible to present day. Eg the year 2007 meteorology of reanalyzed meteorology is available in many institutions. Including a simulation of the year 2007 would allow to link to the A-train observational dataset.
EXPERIMENTS
Experiment “HC”: (Requested)
Participants are encouraged to perform the hindcast-simulation with time-varying emissions using reanalyzed meteorology. Participants are encouraged to use their own choice of emissions (see below available help on this). 


Experiment “HCFX”: (Optional)

A second experiment should use a fixed set of one year of anthropogenic emissions (including biomass burning) for the entire period, but varying the meteorology. The fixed set of emissions should correspond to the year 2001 of run HC to allow differencing. Natural aerosols should vary as in run HC over the entire period with time. In case of computational limitations it is proposed to simulate only the years 1980, 1990, 2000 through to 2006 for this experiment
Experiment “HCIPCC”: (Optional)

To harmonize the influence of emissions on the observed trends it is proposed to use the new IPCC emissions which are currently being developed.
SIMULATION TIME PERIODS
· 1860+1900+1940+1980  -  2010  (34 years)

·                               1980  -  2010  (31 years)

·           1980+1990+  2000-2007    (10 y)

·                                 2000-2007    (  8 y)

·                                2000 + 2006  (  2 y)

Depending on computational constraints it is proposed to choose among the following simulation periods in the table below. Note that the longer simulations embrace the smaller ones to guarantee comparability among models. 
Meteorology is supposed to correspond to the year chosen. Alternatively it corresponds to year 2000 or to a GCM output.

EMISSIONS

Different authors have recently contributed to a collection of emissions on the AeroCom data server in order to facilitate the simulations. The different emission data sets are under inspection by the AeroCom working group on emissions. A release of at least one complete emission data set (including anthropogenic, biomass burning, and volcanic aerosols and precursors) is planned for early summer 2008. Interested scientists are suggested to contact Stefan Kinne and Thomas Diehl directly for details. An account for getting access to the AeroCom data server can be obtained from Michael Schulz.
Once the AC&C and IPCC emission scenarios are available they will be suggested as standard emission data set. 

OUTPUT
The diagnostics subset needed to analyse the hindcast runs is described in the AeroCom diagnostics table: http://nansen.ipsl.jussieu.fr/AEROCOM/protocol.html
http://nansen.ipsl.jussieu.fr/AEROCOM/protocol_hindcast.html
As essential are deemed:

Monthly 2D fields: Per component Dust, SS, FFBC, FFPOM, BBBC, BBPOM, SO4, NO3:  Surface concentrations, wet and dry deposition, AOD550 // 
Total aerosol AOD550, Angstroem Comp, Absorption // 
Emissions of all relevant components //

Meteorological: Surface incoming direct and diffuse radiative flux, cloud cover //
Daily for period 2006-2007 3D fields:  aerosol extinction and backscatter at 532 nm and 1064 nm 
Daily at supersite locations: Surface concentrations of all aerosol tracers in the model / Profiles of extinction, absorption, component concentrations / Surface optical properties of the total aerosol / Surface incoming direct and diffuse radiative flux
DATA HANDLING

Data storage for aerosol related output is proposed to be on the AeroCom data server (http://nansen.ipsl.jussieu.fr/AEROCOM/database.html). For actual submissions contact Michael Schulz to initiate ftp transfers. Any participants interested will obtain an account on the server to do analysis and extractions. 
ANALYSIS
Satellite data available at this stage on the AeroCom server for an analysis comprise the earlier pioneer satellite aerosol products from AVHRR and TOMS. Recently more accurate remote sensing data are available from EOS, A-train, and other satellite sensors, such as MODIS, MISR, OMI, POLDER/PARASOL. The satellite aerosol products include ambient aerosol optical thickness,size information, and absorption.  Experiments for either or both periods can be further evaluated by the accurate, long-term, world-wide sunphotometer measurement data from the AERONET (data from mid 90’s onward).  

In addition, the long-term simulation (b) can be very helpful to link the changes of emission with that of aerosol loading to assess the effects of aerosols on climate forcing and surface radiation change (the so-called dimming to brightening transition).  It would be most valuable if this experiment included also the photochemical links with aerosols.

TIME FRAME

A first round of experiment results are expected to be received in summer 2008, before September 15. Initial evaluation will be presented at the AeroCom workshop on 8-10 October 2008.
PARTICIPANTS

Several groups have indicated already interest: 

NASA/GOCART, LSCE/INCA, ECHAM/MPIHAM, NCAR, NASA-GISS
