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Scientific objective
What are the Aerosol Direct Radiative Forcings (AF)
in the shortwave:
at the surface (AFy,)
at the top (AF ;)

and inside the atmosphere (AF ()
in the western Mediterranean during ADRIMED »

M otivation
AF in the M editerranean:

- significant values for different aerosol types
- high spatial and temporal variabilities

- only a few studies with airborne observations



Strategy of the study
ADRIMED field campaign (June 2013)

Airborne observations (ATR-42)

—> data for GAME 1inputs

——> aircraft pyranometers: downward and upward SW fluxes
A

observations

Radiative Transfer Model (GAME) v el s
v

—> GAME outputs: downward and upward SW fluxes

L AFgaa, AFrop and AF oy



M ethodology: radiative transfer calculations
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| nstrumentation of the aircraft

Aerosols
1. Optical coefficients
i (ATR42)
CAPS O, at 530 nm
and o | AOD, o, g
3-A nephelometer Osp bsp but onlv at a f
P (450, 550,700 nm) ( “fva‘\’,r;,xgtzs)ew
2. Aerosol size distribution l
UHSAS 99 channels, 40-690 1M | wic a¢ the 7
OPC GRIMM 30 channels, 0.25-32 um | (450 to 2130 nm)

Downward and upward fluxes

2 SW pyranometers placed above and below the aircraft
(0.285-2.8 um)




ADRIMED vertical profilesin the western basin

ADRIMED Flights - JUNE 2013
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AOD conditions

16-20 June 2013: dust outbreaks in the western basin

AOD AERUS
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AOD occurence in the western basin during 2013 (AERONET, 440 nm, level 1.5, raw data)
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Results: AIRBORNE observations (e.g. P29)
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Results: observed fluxes (P29)

SW downward fluxes

SW upward fluxes
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Results: GAME simulations & observations (P29)
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Correct agreement between
simulations and observations
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Direct Radiative Forcings (AFgoa, AF1oa, AFATM)

Profile SZA AF AF AFary,
T albero iy, AOD(50) w,(450) g(450) poa roa AT
D ’ Wm™?

29(sea) 0.2 27 090  0.14 0.83 063 —332 —96  +236

0(landy 027 32 050 .25 (.86 066 =189  -42 4147

2(sea) 003 17 053 0.16 (.79 063 =443 =95 4348

Bsea) 002 28  1.68 0.14 (.89 067 —240 -122 4118

M(sea) 003 23 029 (156 (.88 070 | -87.0 =330 4540

cooling at the surface and at the top of the atmosphere
heating inside the atmosphere

Highest values for P34 with highest AOD



Forcing Efficiencies (FEgg s, FEvoas FEATM)

Profile SZA AF AF ANFary FE FE FEar
ofile albane 4., AOD(MS0) w,(150) g(450) BOA TOA ATM BOA TOA ATM
D ° Wm™?

29 (sea) 0.02 27 090 0.14 | 0.83 I 0.63 —33.2 —-90.6 +23.6

30 (land)  0.27 32 0.50 0.25 (.86 0.66 —18.9 —4.2 +14.7

32 (sea) 0.03 17  0.53 0.16 0.79 0.63 —44.3 —905 +34.8

33 (sea) 0.02 28 1.68 0.14 (.89 0.67 —24.0 —12.2 +11.8

34 (sea) 0.03 23 0.29 0.56 0.88 0.70 —87.0 —33.0 +54.0 —154.0 —5h8.4 +95.6

Highest FE for the two cases of Menorca (P29 and P32)

At equivalent AOD (forcing efficiency), importance of w_



To investigate: heating rates
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High amount of energy absorbed inside the atmosphere



Summary

- 6 vertical profiles until ~5 km: 2 Granada, 2 Menorca, 2 Corsica
* 5 moderate AOD levels: between 23 and 34 % of 2013 cases
* 1 relatively high AOD case (0.50 at 440 nm)

- Optical parameters: observations vs AERONET
* Correct agreement for P29 (AOD, g), discrepancy for

- SW Flux: observations vs GAME

* Correct accordance for P29

- Clear sky radiative forcings

* Significant AF; highest values for P34

* For equivalent AOD (forcing etficiency), importance of w,

* Importance of absorbed energy inside the atmosphere (implications ?)

Per spectives

- Paper draft for ACP special issue (sent to co-authors in the following weeks)
- Quantification of heating rates

- Comparison with 3D simulations (Aladin, RegCM, Chimere, Cosmo)
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