«WAM systems and aerosols»

Full name: Influence of WAM associated systems on the processing of aerosols.

Definition: 

The objective is to study the budget and radiative properties of aerosols during the wet season. Squall lines trigger the emission of mineral dust during the wet season. Scavenging by convective precipitations remove particles and gases from the atmospheric column. During the wet season, aerosols are expected to be a mixture or layering of secondary organic aerosols from the vegetated areas, mineral dust from the more arid areas and potentially biomass burning from the southern hemisphere.  

Associated Scientific Questions to be addressed by AMMA (see EU/WP2.4 and WP1.1.2)

At large scales: What are the impact of WAM emissions on global radiative forcing? What is the net export of aerosols from West Africa relative to other sources?

At synoptic to suprasynoptic scales: What are the key transport pathways and aerosol properties in air masses  downwind from West Africa? 

At mesoscale: What is the impact of aerosol distribution on the evolution of weather systems in the region? What are the regional and vertical distribution of the aerosols over WA? Is the sahelian belt a net source of mineral dust or a deposition area for Saharan dust? What is the potential for new particle production in the free troposphere? 

Main attribute of the features

A few hours for convective vertical transport and processing of aerosols by squall lines. Scavenging of aerosols and soluble precursors. Daily variation of primary aerosols sources. Both natural and anthropogenic precursors possible for SOA. Mineral dust transport in the Sahelien belt. Possible intrusions of biomass burning products from the southern hemisphere. Several days for the continental transport in the free and upper troposphere of aerosols in the accumulation mode. 

Data/NWP products needed

· U,v,w and T global 3D full resolution 6 hourly minimum (3hourly best): over day+1 to day+5 (forecast) from NCEP (LMDz-INCA, CHIMERE, FLEXPART), ECMWF (Meso-NH), ARPEGE (MOCAGE)

· Nowcasting/real time evaluation from METEOSAT, ATSR and TOMS.

Issues for getting data/NWP: none. 

Diagnostics

2 to 5 days forward trajectories based on satellite images for biomass burning and mineral dust sources updated on a daily basis.

Multilevel analysis of different type of aerosols in LMDz-INCA, of mineral dust in MOCAGE, CHIMERE and Meso-NH.

Who : 

LMDz-INCA: S. Szopa (Sophie.Szopa@cea.fr); LSCE 

MOCAGE: V.H. Peuch (vincent-henri.peuch@meteo.fr); Météo-France

Meso-NH: C. Mari (marc@aero.obs-mip.fr); LA

CHIMERE: L. Menut (menut@lmd.polytechnique.fr); LMD

FLEXPART: P. Ricaud (ricp@aero.obs-mip.fr); LA

To be sent to the AOC

Daily updates of the day+1 to day+5 vertical cross sections of mineral dust along the sahelian transect (Banizoumbou-Agoufou-M'Bour-Cape Verde) + maps at 800hPa, 500hPa and 300hPa

Daily updates of the day+1 tp day+5 vertical cross sections of black carbon, sea salt concentrations + optical depth.

Daily updates of the day+1 to day+5  forward trajectories from daily estimation of mineral dust and biomass burning sources.

Daily updates of alerts for mineral dust events.

Multilevel analysis

Transmission: Low Resolution Gif Images and/or France located web servers

