Effect of the aerosol sea-surface « dimming » -> on marine ecosystems
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Context : (1) aerosols are able to significantly modify the solar radiations -> surface

(2) previous works -> aerosol surface forcing could change the continental exchanges
(ex. -> CO2 flux)

Do Aerosols affect field scale CO2 Flux?
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- Increase in AOD (no cloud conditions) causes increase in DDR (diffuse fraction)

- CO2 flux into the vegetation (due to photosynthesis) is larger for higher AOD
conditions

- Aerosol loading appears to cause field scale changes in the CO2 flux

(for selected A\) on marine ecosystems ?




Scientific objectives ?

1) To determine how aerosols modify UV & Photosynthetically Available Radiant (PAR)
at the sea-surface ?

2) To determine how UVR & PAR penetration is affected by the aerosol dimming ?
3) To determine the potential effect on marine photochemistry and photosynthesis ?

4) Are the effects significant so as to be included in biogechemical regional models ?
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First Step :

A 1D "simple" modeling study : effect of aerosols on the PAR(0O+) & PP -> West African Coast

Why the west African coast ?
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A fraction of dust is transported in altitude
-> not always deposited !



First Step : 1D modeling study -> effect of aerosols on the PARO+ & PP
GAME RTM associated with a Prim. Production models

/ GAME RTM calculations : \
-> PAR,, (400 - 700 nm)

for different Dust Opt. Depth
(0 -> 1 at 550 nm) -
& dust SSA (0.85 -> 0.95 at 550 nm)

PP for different surface Chl concentration, SST,
Chl vertical stratification
-> and for PAR,,clear-sky (cs) and PAR,,

PP = (1/39)PAR(0+)Chl,, y*
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Second Step : study at the regional scale and for a long-term (1998 - 2010) period
-> SeaWiFs data & GAME radiative transfer model.
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Results from the regional and long-term
study seem to be coherent with
our 1D modelling study
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The following step -> in-situ optical obervations over the Bay of Marseille
(-> WP 4.3 MERMeX)

Frioul , N 43%15°57", E 85°17"34", Alt 48 n,
PI : Harc_Hallet, nalm@aero.obs=-nip.fr
Level 2.8 AOT; Data from JUL 2618
0T_1828 : <0.842>
0T_878 : <0.853>
A0T_67S 1 <8.877>
Hi—a0T_448  : <8,146>
o
w 8.8 ]
g o
£ o7 o
] @
2 8,81 z
= -
3 e[ 2
- .8
bl P o
o c
S 8.3 &
) i
@ 8.2 - =
-] =]
g - &
& a.1 T
8.8
L hug
2810 Verzion 2 DS
Frioul , N 43°15°57", E 65°17"34™, Alt 48 n,
FI : Harc_Hallet, maln2aero,obs-nip.fr
Size Distribution Almucantar Level 2.83 18 AUG 2018
88:14:33[skyerr=2,5% ;s==53;sph=95, 3%; t448=0,22
15:17:11lskyerr=3, 0% ;ez=54;eph=95,9%; t448=8, 31
.89 —£— 15:58:13[skyerr=3, 4% ;5==6835ph=98, 4%; £t 448=0, 29
* —ﬂ%—-16:43:13[Skgerr=1.3%;sz=?1;sph=98.9x:t443=3.3ﬁ
a.88 i o
H et
T 6.7 | 4 ¥~ Fine polluted |3
{ i .
[ -4
5 ool ‘ particles g
o =
t 0.85 A .
5 ] | o
fimt L p 8
o 9.4 -. AOD 00.30 (440 nm) [
T  8.83 il \ &
—
o -
- a.82 E
g 2
= a.e1 w
: = T
. a.68 = :
10 Apr‘ll 2011 a.61 8.1 1 18 188
Radius {r} [unl Yersion 2

The « Bay of Marseille » is able to observe mineral dust and polluted fine aerosols




Inclinaison 4-5°
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Summary

1) We start with a « simple » 1D modelling RTM & PP simulation -> non negligible impact of
dust sea surface forcing on Prim. Production

2) First results using regional long-term SeaWifs observations seem to consolidate the
« 1D result »

3) Future investigations using in-situ optical obervations over the Bay of Marseille
-> first data during summer 2011 ?
-> looking at UV radiations |
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