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Importance of the study on Saharan dust aerosol

Sahara is the largest source of soil-derived aerosols, with an annual emission estimated
to be about 600 Tg yr-1 (D’Almeida, 1986; Marticorena et al, 1997). Dust may also
greatly increase the atmospheric levels of PM, adversely affecting air quality.

Mineral aerosols affect the atmospheric radiative balance through
scattering, absorption, and emission of radiation (IPCC, 2013; di =2
Sarra et al., 2011); they also affect it indirectly, by acting as cloud
condensation nuclei (Levin et al., 1996) and modifying cloud
properties.

Dust particles frequently act as reaction surfaces for reactive gases
(Dentener et al., 1996; Levin et al., 1996), affecting atmospheric chemical
processes.

Mediterranean marine regions are highly influenced by crustal dust deposition, which may
provide large amounts of nutrients for phytoplankton (Béthoux et al., 1996; Guerzoni et al.,
1999).
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Cuting in clean conditions
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Crustal aerosol =

1.89*Al + 2.14*Si + 1.4*nssCa + 2.12*Fe + 1.35*nssNa +

1.66*nssMg + 1.21*nssK +1.67*Ti

tot Na = nssNa + ssNa
tot Ca = nssCa + ssCa

ssNa = tot Na — (Na/Ca),,"nssCa
nssCa = tot Ca — (Ca/Na) e, water SSNa

(Ca/Na) ey water = 0.038 wiw

(Na/Ca) st = 0.569wW/w
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PM10 bulk
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Bulk composition of northern African dust and its source sediments — A compilation

Dirk Scheuvens *%*, Lothar Schiitz ®, Konrad Kandler ® Martin Ebert 2, Stephan Weinbruch 2



-

Si/Al CalAl
3 x
~ 9g8L B ‘ L
S - @593330% 1 3 40.3 557 1.0 68-3 33"” (] 0:30-4.20%7
£ b A } 004’
- A2 o s25% 3
335 4 7604 e 5‘,‘3}, b 4 13 4 035 845m= 2.0
@ (ol 4.36) 3.07-6.19™ . 1 1%:0 @ e 2.36-6.06M 3
377“19&:6_93“0.“::» : 071,983 40% uam p \ N
4.55.6.03%" N 022036 3
7.07°° o3 72a08" 0.25¢0 320822 :’5’
; 3134, 38" 0.20-0.3157 - N
£ \ wa 0 25Meu s,
- o LGS N
Ca . -
@562 650 §.104 % ®21.94M ° k 00,123.25‘3' 00 32'9-03“ . 17?:?70*1?“‘“ 0. 433 93%h S8
2oy pLo% o (e . pigeelite : -~
213».02.?94.61" 391 3.08
. 4.77:5.76% ‘Harmatian 025 ‘Harmattan’
. °
black: sediment om‘:,_mu black: sediment 9-22;0‘;03;‘:
blue: dust : . blue: dust ' A
(filter, wet and dry deposition) (filter, wet and dry deposition)
Mg/Al (Ca+Mg)/Fe
~ ' % : X
3 b Cad P o, g o 2118y - \ S
ukiﬁ]ﬂn ° | 0:21.0.3471 7 L A78 241> | UTa2er
y 4 y : " { - : &
0.07.0.25%1 13-0.16% At .
”,.”23‘?,3 200 , 0. 3: g 8:33‘92?5% 3o 0.40-0.46%
¢ X 043y Sg s : . 53"
0.45% o 903 0.44° L U 1.16* 6.07%
e aeixs s A 320" 2% lse0 2,08™ ool
3 0.34.1.54%%, v ® (s0ik 2328, /' y
0.34% 0%73%&3“" 0.96%° : 256003, 35_5;3“. 11 5060 4.29-8.40 ;
0.09-0.16 A 0.71-1.19%7 o
014 014 @ X
: LIRES ® 0.73¢0 o) 8 %
’ 0.15.0.31%7 % i 0.62-0. “52, ®!
p— grea008% B y 00 18 T
3 , § $0.13 LS gg“ o b5 7
004U  0.08:0, 54 . o b . L] AR
©0.158.16 R P g 0.13-0.28%% oD estr WL 25 217%¢ 6140 e & 4
; 00808 3 y 90.40-0.65 4;-’. @0.74%04 0.86-1.395"
S 260 oy ; ‘ i
X o078 88w . i 0 2B 0o
Harmattan 0.66-0.84% Harmattan’
= !
black: sediment 9.01:0.13% black: sediment Lo a0 294
blue: dust . blue: dust Tatemghe 188
er, wet an ry deposition, ter, wet a on
(filty t and dry d iti fil t and iti

Fig. 2. Maps of nortbern Africa with elemental ratios of Si/Al, CafAl Mg/AL and (Ca+ Mg),Fe indices (bulk chemical analyses in wt.) for dust and sediment samples; arrows show transport directions of mineral dust of selected studies.
References: MW: McTainsh and Wallker (1982), BL: Biicher and Lucas (1984), Tol: Tomadio et al. {1984), Wi: Willee et al. (1984), Ad: Adedolun et al. (1989), Bu: Biicher (1989), To2: Tomadin et al. (1989), Mb: Maberg et al. (1991), Or:
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al. (2003), Kb: Khirietal. (2004), Li: Linke etal. (2006), Mo: Mereno et al. (2008), Mou: Mounkaila (2008), Av2: Avila etal. (2007),Ca: Castille et al. (2008), Ra: Rajot et al. (2008), Ab: Abed etal. (2009), Wa: Washington etal. (2009),and Br:
Bristow et al. (2010).
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Fig. 7. Dust source regions and back trajectories fulfilling the 50 %
permanence criterion for each source region (orange for Algeria—
Tunisia and blue for Libya).
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