Relationships linking satellite-retrieved ocean color data with

atmospheric components In the Arctic

M. MARBOUTIY, S. JANGZ?, S. BECAGLI3, T. NIEMINEN?, G. NAVARRO4 M. SIPILAL, M. KULMALA!
Linstitute for Atmospheric and Earth System Research (INAR), 2 Pohang University of Science and Technology, South Korea,
3 Department of Chemistry, University of Florence, Italy. # Instituto de Ciencias Marinas de Andalucia (ICMAN-CSIC), Spain.

Introduction Sampling methods |
Correlation between MSA and PP, Chl-a

New particle formation (NPF) and the growth of =~ |The MSA, SA, HIO3 and HOMs were measured by a | ncreasing and decreasing patterns emphasize in role of
particles in the atmosphere are crucial processes | nitrate ion Chemical lonization Atmospheric Pressure | onytonlanktonic bloom due to sea ice melting in both
which have great impact on climate by mterface-Tlme-of-Fll_ght- mass spectr_omete_r (CI-Apl- | cans (Table 1),
contributing to the concentration of cloud 1) el Ustls SEIig el F_>art|c|§, Il (.SMF.)S)

: . : was used for submicrometer particle size distribution
condensation nuclei (CCN). Because marine measurements. _
aerosols and clouds can have direct and indirect : : EEEENAE
Impact on the Earth’s radiation budget, it is Results and discussion e
mportant in climate regulaion. There are many  MSA and SA (gaseous and partcle phases) | Corma | Gorna) | Gunnen | Gunmen
source compounds for new particle formation In Becagli et al., 2019 work, MSA and non-sea-ice- Chl-a . MSA 0.40 56 0.83 0.49
and growth in the atmosphere in remote ocean SO2 (nss-SO4) show different patterns to each - . — —
such as sulfuric acid (SA), methane sulfonic acid other; this would be much stronger especially
(MSA), highly oxidized molecules (HOMs), and during Arctic Haze period, (Figure 4a). But in our PP MSA 052 940 083 o2l
HIO3. measurements, a surprising accord is found between
In this study, we examined the relationships the two MSA and SA (H2SO4) measurements _
linking atmospheric in-situ data of MSA, SA, (Figure 4b). Becagli’s work is in particle phase Decreasing
HIO3, HOM and aerosol concentrations (with and our measurements are in gaseous phase.
sizes of 10nm, 50nm and 100nm) with satellite- T | T Table 1
derived chlorophyll a (Chl-a), oceanic primary oSO dope- 2 2o eyl |

ol Correlation between HIO3 and PP, Chl-a

|, HI1O3 has significant correlations in Spring period
e with ocean color parameters (Chl-a and PP) in
especially in Greenland sea. Sipild et al. (2016)

production (PP) also as a function of sea ice
concentration and extent during two time spans —
the phytoplankton bloom period, April-May 2017
(30th March-1st June) and post-phytoplankton

Molec-cm™
N .

bloom; June — July 2017 (2nd June- 4th August) ettt — et ———— 0 M e s e spec_ulated that the source of HIO3 would be the
— in two ocean domains; Greenland and Barents Becagli et al Our measurements S€a ICE.
sea. l
: L - e e ot Owmesremens Greenland | Barents | Greenland | Barents
ieraction wih solar radiation i = —riool| R? (Sprin Spring) | (Summer) | (Summer)

0.44 0.30 0.23

atmosphere

MSA
IS
MSA

Chl-a. HIO3

— ¢ marine aerosol

SO,
H, SO MSA

new particle formation and processing

0.07 0

PP.HIO3

-20 0 1 2 3 4
nss- =10
4 SA

Significant
Ll LR PP and Chl-a measurements in the Barents Sea c correlation
were more In the Greenland Sea during April and :
water %\ o ) -
evaporation c,e%‘b ot vy 8 May and then, the pattern was changed during Thi ?‘;‘T"e:a“toh” tbligvl\e/len HbO gf ahnd 2E. Ll
A b e June-July period. This pattern can be explained by IS IIntI(I:a g.sﬁ a ; prc;ha KASiIeSaA q
: — L the early bloom in Barents sea due to the pristine Cﬁfg)?)e_?ﬁél ! 3erci=,-tn SOT;CG tr?n i
S P © TROPOS melting of sea ice in this area respect to Greenland (Table 3). It can be anthropogenic source.
- - - sea that show a late melting in the sea areas near Greenland | Barents | Greenland | Barents
Sampllng Slte an(El traJeCtO ry 5 vl e Fellarl R? (Spring) (Spring) | (Summer) | (Summer)
anaIySIS " Chl-a. HOM 08 0.24 0.01 0.01

Field measurements and trajectory analysis were >
'%\elrezrrr]r&ed at Gruvebadet laboratory in Ny ® = MY . 0.8 0.08 ,M
72,000N 72.000°N O E R )
/,,f = =05 Weak correlation Table 3
K o Correlation between 10, 50, 100 nm and PP, Chl-a
o @g 0 High correlation for small particles in Spring
[ € . Mar ) i )
| SR %ﬁi’g ~Alesund statio No-correlation for small particles in summer
bt TE 1000 —r—m———m—m——r—7———T7—T—7
s - 3 ". A —=—Greenland Sea
¥ & P \geaice sool —Darents e Greenland Barents Greerifaag Barents
f_- ' _ / ‘TI-\ 2 - - A
G // ¢ § 600 | ]
2N /Gsenlmd | oW B PP and Y0.54(Y=1.4 [0.45(Y=1.38¢+ 0.09 (Y=-
B S O S 00*X+3.00e+) |)L.21e+00*X |2.40e+00*X+ |
o 2.72e+03)
Cluster means - Gruvebadet_all period - 200 F
3072 backward trajectories
] GDA? Meteorological pgta N N PP and 0.08
ﬁgﬁ?r‘t\g’i};g o -;(13%} éﬁf\{f Rﬂar Apr May Jun Jul Aug Sep 50nm 166e_ i - . = (Y:4906_
3, e TR S VA 01*X+3.87 . 68e | 01*X+7.36e+
© c as <100 . . . e+02) 01)
: | |
~ . 'E 35¢
s & <. PPand|[0.38 (Y=- |o. - . 0.35
g ; il = =1 100nmj| 2.01e- - T4e- | (Y=4.33e-
z t o 27 01*X+3.05 01*X-
iy e 37 | e+02) 8.47e+01)
: CG 151 1
- % al
0.5 : : : . - o -
Ma A My dw ol A Anti - correlation for big particles Table 4




