@ Measurements and determination of the marine coarse aerosol

" In_near marine boundary layer
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Studies of production and transport of aerosol over the sea are very Generation function F(U.r) was presented as a product of tWO
important farmany areas of knowledge. Marine aerosol emitted from the sea Factor a does not depend on the wind speed. In further calculations the average value of thg_f_a_l.ctor was used, S0 | P P
surface helps to clean the boundary Tayer from other aerosol particles. The a=0.62. It is possible to notice increasing value-of factor b with wind speed. aro-approxiMate this by functions F,(U) and F,(r).
emitted droplets do not dry out in the highly humid surface layer air and linear function but scatter of results is high.-Datawith total fl gicles are statistically more - F(U,r)=F,(U)E(r) -
because of their sizesamost of them are deposited quickly at the sea strface. reliable than each flux for one diameter range separately. Instea ting a function b(U) the function fitted 1(U) was found by fitting least square method with function form AU?+B ,
Therefore, marine aerosol-has many features of rain‘i.e. the depaosition in the in first fitting (AU2+B) was used: ; to total upward fluxes data.
marine boundary layer in high wind events is controlled not-only by the “dry” - , L - To designate F,(r) function, method from Petelski and Piskozub
processes but also by the “wet” s€avenging. . Pt~ o, [2006] was used:
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Wh!le mapy cruises-conducted on"board S/Y Oceapla, we collected_ Namely fluxes data-separated.on series depend on wind speed.

many data which were used to calculate sea salt source function over-the Baltic - ey . .
. 2y | _ - Sy Each*§ETtes from range U-0.5 m/s, U+0.5 m/s wasassigned to integer wind
Sea. Our cruises held betwen 2008 and 2012. Measurements were carried-out -
. ' .oy | ' speed U class. For each class, to find F(r) equation, the linear approximation

using gradient method. For this method we used Laser Particle Counter (PMS
model CSASP-100_HV) placed on one oft the mast of S/Y Oceania.
Measurements were performed on five different levels around sea level: 8, 11,
14, 17 and 20 meters. |

In the J,n@) r.area was used For-every wind speed was obtained-functien:
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i In(F)=a2r+b
where F(r)=exp(a2r+hb).

Based on the averaged vertical concentration, profiles were f V-. | il : ' W, Factors a and b were used in further calculations.
calculated, using Monin - Obuchow theory, vertical sea spray flLseRaFIc "o : | ; | i '
water layer. Based on fluxes calculated from vertical con@®aet on profiles = here ;.= 0.25 um Is the smallest aerosol radius wi | isure wit Instrumentss ‘ |
- N . - '
was calculated sea spray generation function (S3Gks) Over the Eunction 1s true for u > 3 m/s. L -y

function-gives emission for different particle Size, dependl |
parameters. Emission of sea spray. depainds of the size of epergy
wind waves In process of collapse.

q r’c;/nfrr?;ntal ~ . d Finally we propose SGF‘formuIa:‘ " L 3
s F(U,r)=(1.83x10"* xU* —1.35x10") exp(—1.24 xr)
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— = “Measurements were leadihg 1n five-different points on
the Baltic.Sea. A: In-Hel Peninsula regton, B: near Rozewie Cape;
C: near Wiadystatowo City, D: In the-Southern-vidale Bankregion,

E:-near Kldipeda Coast.
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——Petelski et al., 2014
+-Gong, 2003
10'= |~ Lewis & Schwartz, 2004, multiple methods
de Leeuw et al., 2000
-~ Petelski & Piskozub, 2006, gradient in Arctic
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Exemplar wind classes of fluxes from-diameter with linear approximation.

ACKNOWIETUgEMents

£ — §1°5 The suppertfor this study was provided-by:

: X 10002008 Finalresultof SSGI_: fitting._Lines presents predicted value of-SSF % othe project Satellite Monitoring of the Baltic Sea Environment —

: % %‘g’gg‘g’gg foreach-aerosol dlamfit)er; ?nﬁrggﬂzrggist?ts dverage flux value % e SatBaltyk founded by European Unionthrough:European
A 24092008 . | —~Petelski et al., 2014 Regional DevelopmentRund.contract No. POIG01:0%.02-22-011/09.
v soasott GG 2003 ot e methods “+the NationaFSCience Centre granted«on:the basisof-a-decision. DEC-
- enans O 2000 06, aradient n Arci * ' 2012104/ A/NZ8/0066 E:-number

15.11.2012 e — : . -
. . ’ " ‘ ) - 3 5

particle radius r [pm]

10 12 : ' - — T gt I A
wind speed U [m/s] 4 :

Comparison with functions of other authors. INNOVATIVE FUROPEAN REGIONAL
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Overall results-oftpward.fluxes measurements.
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Each'symbol presents different day of measurement.




