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Understand uncertainties in The nexus of a genera A general Beached ol Conclusions and outlook
oil spill model simulations hazard mapping distribution for the hazard:
and use ensemble method methodology The Weibul disribution
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* he first target for 306 14 is:

1471 By 2025, prevent and significantly reduce marine pollution of
all kinds, in particular from land-based activities, including marine
debris and nutrient pollution

* 50 we need to establish replicable and reproducible estimates of
pollution hazard. We started with oil pollution
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gl__ Avoid plastic bags to

keep the oceans safe

,0 and clean.
Goal 14: Life Below Water




wﬁxj oif pollet ion?

. Millions of tonnes of ol transported by vessels
- Over 600,000 tonnes end up in the marine environment

- Almost 507 are due to operational spills and we ignore their
impacts on the our coasts




What are the wncerfaintiesr connected to

oif Spill hagard modelling ?

o Sepp-Neves, Pinardi
and Martins, 2016, |- 0504

applying ensemble simulations

to estimate the oil spil risk

associated to operationa

and accidental of spill

[limate dynamics, 66737754,

doi: 10100//s10736-016-0760-0
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The nexwh of oil lwsarot mapping
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* How do we synthetize the ail spill information
considering the uncertainties! i

* [an we construct a probability distribution of the
beached ail on the coasts that will be equal for all the
coasts so that we can compare distribution
parameters!

Number of events

* o ofher examples of such methodology exists! Jes,
for example in earthquake hazard mapping
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Magnitude
Earthquakes, Woessner and Wiemer 2005
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Need to Changing
corHNTruct currents
the
probabifif
dirtribution
kor mahy
dipferent
coadfal coNoIl Sfudy the statistical distribution of concentration at the
abtea) NN coasts and extract a general relationship

Use ensemble simulations to map beached oil due to
changing ocean and atmosphere conditions and different
release points

TSN Use a realstic model for fate and transport of ail and ol
NSO Deaching processes

DIHEEEUMM Compare areas with very different coastal seqments and
Sl i particular ocean current regimes
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Fiedt (el do a gedanchen—experiment
(thought-experiment)

Analysis of the ol concentration — The oil oncentration distribution along the red line:

crossing the red line A Weibull (1750) distribution |
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Now fel'» do realirtic coartlines and

mahy refeade EOWA

Lastern Atlantic Archipelago
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South Brazil coasts
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The dirtibution iy the dame bul with
dipperent dirtribution parameters

(a) Eastern Atlantic Archipelago , (c) Western Atlantic Island (e) Coast of Bahia (Brazil)
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[he Weibull distribution is:

-1 B
W(x;B,m) = ﬁ (%) exp (_f) 7 ocle parameler

B3 Shape parameter
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What do we do now with the dirtribution:
the beached Oif H%arot hudex

* [he Weibull distribution is a fat-tail distribution and it informs us that all coastal areas have the possibility of
large concentration of il deposited after operational releases.

* e can define the Weibull tail distribution H to assess the hazard and intercompare the diffferent areas

Tceut \B
cnu)

H=1 _F(xcut) — 6_(

* Where et s a threshold ofl concentration here chosen to be 25 tons /km

H is the beached Uil Hazard Index that is reproducible and replicable



ard i) [arger in the
mfern Atlantic land

Area Beached o1l
Hazard Index
East Atlantic Archipelago  0.16 & 0.01
Western Atlantic island 0.18 +0.01
Bahia (Brazil) 0.14 + 0.01

Weibull Parameters

scale (1)

shape ()

mean (j)

standard deviation (o)

Eastern Atlantic Archipelago

5.1 &+ 0.6 tons/km
0.362 + 0.008
23 tons/km
85 tons/km

Western Atlantic Island

5.86 &+ 0.75 tons/km
0.377 £+ 0.009
23 tons/km
80 tons/km

Bahia (Brazil)

4.2 + (0.5 tons/km
0.377 = 0.008
17 tons/km
58 tons/km




Conclwdriony and outfook

* e have demonstrated a straightforward and objective method to quantity the coastal oil spill hazard based on
ensemble oil spill experiments which sample the uncertainties associated with il spill accidental releases.

* Both oil in the open ocean and beached oil concentrations are successfully described by the Weibull
distribution. [he large beach oil concentrations are contained in a " fat tail”” which

characterizes this distribution.

* We propose a new hazard index for beached oil which alows to intercompare
different world ocean areas and their different hazards.

e tuture work will consider an in-depth study.of the ocean flow field parameters and how they modulate the
coastal oil spill hazard
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