LMDzT Global Circulation M oddl
Nudged to ECMWF winds
Resolution 96x72 and 160x98

+INCA-module Interaction of Chemistry and Aer osol
http://www.ipdl.jussieu.fr/~dhaer/inca/
- CH4 chemistry

- Modal aerosol scheme (currently 5 aerosol modes)
All aerosol species, dynamic size, humidity growth after Gerber,
optical calculations using wet diameter, ageing of BC/POM,
10m ECMWF 1x1wind drives dust and sea salt source

Sulphate following Boucher and Reddy

(DMS after Kettel, SO2 Edgar 3.2 for 1995)
http://www.ipdl.jussieu.fr/poles/M odelisation/N otesScience/note23.html



INCA Aerosol Module

Dust / Sulphate/ Black Carbon / Organic Matter / Sea Salt / Nitrate/ Ammonium

Modal approach: one N(umber) and x M (ass) tracer per aerosol mode

Soluble M odes

| nsoluble M odes

Mss

= NSsS

Super Coarse
Coarse

= NcsMsos Mysa Mss Mnos M nua

M nos3

Nci Mp

fl

Nas, Msos Mysa Mae, Mpom, Mss M nos M nna

Nai Mgc Mpoum

Accumulation

Schulz/Balkanski/Textor/Hauglustaine LSCE , Status 05/2003



L MDz-INCA Dust Sour ce Sour ce Strength Factor (rhv)

FI UXx = rhV * ( u1Om-W.|:h) * u10m2

where soil isdry (f (cly))

based on Claguin 1999 ; FAO soil map

adjusted using TOM S and Marticorena et al.
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LMDz INCA Sea Salt Aerosol Number FIUX@
Sea Sa|t SOUf ce Monahan + SmithHar
Model Fit
Fit of three lognormal distributions w @ EE
. . _ s LE+07
to empirical functions Mass, Number = f (u,g,) —
TS LES
based on Guelle et al. 2001, JGR = el
using Monahan 86 plus Smith and S 160
Harrison 98 source functions L gpep b L
0.1 10 10.0 100.0
rdry[l‘lm]
: : 7 A
N Mean: 4 IEQQI E-E:I-{HI g/ m E,f}reur .
200.0
o Sea Salt Aerosol Mass FHux
a8 160.0
120.0 '
wn
80.0 o 1.E-06
'E of 70.0 €
= 50.0 g 1.E08 1
fzz = 1.E-10 -
23 = c
a5 = 12— L
05 o 0.1 10 10.0 100.0
g N e S BT ik F agry [HM]
Longiiude




a0

Emissions (BC Liousse et al / POM Generoso et al; ACP 2003;
Black Carbon

Mean:

2.26775E-02 q/m2/year
T T T T J T Y

1]

D2 emissions

Mean:
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T T T T J T v

Particulate Organic Matter
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DMSemissions Kettel et al.
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