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Introduction: 'The main objective and hypothesis of the research:

About 250 million tonnes of plastic is in the world’s oceans: *** Objective is to detect areas with microplastics pollution

** North Pacific (Garbage Patch) - 1.16 trillion plastic items; (surfactants and sea-sliks) using SAR images.

*** North Atlantic (Garbage Patch) - 0.53 trillion plastic items. *** Microbes colonizing plastic will produce surfactants and sea-sliks.
The risks associated with microplastics pollution: The goals: i
*** Ingestion by marine animals and fish, transfer via food chain; ¢ To perform contextual analysis of SAR images;

*** Leaching of chemical ingredients into surrounding seawater; *»* To analyse surfactants and sea-sliks on SAR images;

*** Release of sorbed pollutants, depending on bioavailability:. % To analyse microbiology of surfactants and sea-sliks (in lab).
- ' W N | - 9 1200

CONCEPT: MICROPLASTICS DETECTION USING SAR |

i . ‘l ) | r
aximenko mTcro'plastic counts [#/km? log10 scalel " 90Nb) Maximenko microplastic mass [g/km?, log10 scale]

WIND, INSTALLATIONS AT SEA, SHIPS

Accumulation mechanism- Langmuir cells:

SAR Satellite ‘ 90N
Remote Sensing ‘

60N | » » »
Increase in concentration of the surfactants and sea-sliks

.vcgv o 1 - —a <

(2]
o
Z
=

Relationship analysis- surfactants and sea-sliks

W
o
Z

Latitude [degrees]

Surfactant-associated
bacterioneuston

w
o
(2]

MPW production

5000 Surfactants 60S
I = : OCEAN DATA
[ Otocass por your 000000000000000 o b 2 45E  90E 135E 180E 135W 90W  45W O 45E  90E  135E 180E 135W 9OW 45W 0
e Lebret i L|o ”9:““9 [degf: eS]#/k 2, log10 scal d) Lebreton m|croI;)ol:gsntuu(::eIL(::gsr:e[sélkm2 log10 scale] : : Water ini Surface S—AR DATA
& 20 ; \ , gowc) Shreior mlcrops ic cou 8 /i, log10 sca e] 90N : : o vlscns'ty Sallnlty chl_a CDOM )
R - | Decomposition oo | 72 A e temperature tension
Ref: L. C. Lebreton, J. Van der Zwet, J.-W. Damsteeg, B. Slat, A. Andrady, and J. Reisser, D [t~ ) =
"xverlastic emssions to the world’s ocea," Nature Communtation vol. 8, 2017. §30N §, -
Surfactant-associated bacterla in water column g %S4 %
T 1 o _— ) 60S i
. : . SEASURFA RO . . .
. Colonization by - { ’ b o N . i & s 1! - CE MICH Figure-2 - Llnk between Su I'faCta nt- %08y 4sE  90E 1Egggltuc1jgo[§egr;22\]/v QoW  45W 0 45E  90E 1:Lagsgltu(1jgo[§egr;3ez\]/v oW 4w 0
S o Y s : microbes ' - 5 > . : - St A 5 3 it ' associated bacteria’ sea sliks and e) Van Sebille microplastic counts [#/km?, log10 scale] N J) Van Sebille microplastic mass [g/km?, log10 scale] | DetE.CtEd Cha“ge DEt?CtEd Cha“ge Dete.CtEd Detected
- . = go 3 n in water in surface suppression of the
— SAR Remote sensing L . . ill surfactants and sea-sliks
= viscosity tension Capiilary waves
crease Production of | Accumulation mechanism- Langmuir cells: » %
s b I bic : surfactants and Increase in concentration of the surfactants L =
SICTES IR0 S sea-sliks and sea-sliks B
: 45E 90E 135E 180E 135W  90W ! 45E 90E 135E 180E  135W 90w 45W 0 \
ongitude [degrees’ Longitude [degrees
‘ Longitude [degrees] . - - it [degrees]
Increase in Increase in e Figure-3- A global inventory of small floating plastic debris
surface tension water viscosity angrmi _, Erik t al. 2015
—— % o (Erik van et al. ) Figure-4 —Relationship analysis between surfactants, sea-sliks and ocean mechanisms using
L & * . - ocean and SAR data
Suppression of Figure-5- Example- Composition of microplastics pollution in the Great Pacific |
ERR A Garbage Patch. Reference: Expédition 7e Continent. Photo Material of the Pacific
Garbage Patch Expedition. 2013. The image was recorded on 29 May \

2013, at location 30.5N, 132.3W.
’ J s )

Figure-1- Processes associated with plastic input
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