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METHODOLOGY
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The proposed methodology is based on stochastic modeling of oil slicks trajectories. Rather than
using a sophisticated approach, such as the methodology required for the permitting process, we
used a simplified and less computationally costly approach. The simplified approach only 105
considered the bi-dimensional transport of the oil slick on the surface, without taking into account

the oil weathering process. Parallel computing techniques were used to enable the calculation of

hundreds of thousands of oil slick trajectories originated in hundreds of positions distributed along 15°S
the entire sedimentary basin, considering different environmental conditions. The massive number 4 ’
of oll slick trajectories allows the preparation of probabilistic maps of oil presence and minimum [ 200 ki | -
arrival time for spills that may occur anywhere within the sedimentary basin, as well as backtrack 47°W  44°W  4l°W  38°W  35°W  32°W ATTWo 44T AT SBEWE 35TW e 32T

calculations to identify the potential origins of spills that may affect valuable environmental assets. Figure 5. Map of probabilistic results obtained with 559 spill origins (left) and with 12 origins (right)
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The figure below shows probabilistic maps of oll slick presence obtained with Sintef Oscar model
(left) considering a 20.000 m? oil (API1 27°) spill and with the simplified approach (right) for an oil spill
In Foz do Amazonas Basin, in the equatorial Margin of Brazil. The simplified approach runs 500
faster than the OSCAR simulation.

The evaluation of environmental assets susceptibility is usually oriented to the risk assessment of
accidental scenarios originated from specific potentially polluting sources. Nevertheless, the
results obtained with the multi-source simulation, allows the identification of potential origins of
spills that may affect specific areas - defined after the model run, granting flexibility exploring the
100 results - with their probabilities and minimum arrival times. Rather than knowing where the oill

165N 10°N 00 goes, the interest now is in where the oil may come from.
° Below, we present some examples of probabilistic maps that may be obtained by post processing
70 569 probabilistic maps. Two examples of environmental assets were chosen to illustrate the
N o 50 methodology: The mouth of Sdo Francisco River, located in the border of the states of Sergipe
- S and Alagoas and Abrolhos Archipelago, a group of 5 small islands with coral reefs off the
/ £ southern coast of Bahia state in the northeast of Brazil.
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Figure 2: Probabilistic maps of oil slick presence obtained with Sintef Oscar model (left) considering a ) % s E
20.0003 oil (API 27°) spill and with the simplified approach (right). The position of the spill is located in s o =
Foz do Amazonas Basin in the equatorial Margin of Brazil. 12°5 . g e g
E
The methodology was applied for the Sergipe-Alagoas basin, an area of 31,750 Km2 with high A =
environmental sensitivity, many important estuarine regions and important conservation units. This 1305 P4 Lo 137 = " 100 kim
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basin is the study area of the pilot experience of SAEAS. Input data are a 4-year hindcast N I 0 :
38°W 37°W 36°W 3500 3400 33°W 38°W 37°W 36°W 35°W 34°W 33°W

simulation of currents with a resolution of 1/36° and winds from NCEP reanalysis

Figure 6. Probability (left) and minimum arrival time (right) at the mouth of S4do Francisco River associated with possible

_ origins of an oil spill within the limits of Sergipe e Alagoas Basin
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Figure 3. Model Domain (left), oil spill origins (upper right) and simulation parameters (lower right). 40°W 38°W 36°W 34°W ' 40°W 38°W 36°W 34°W
RESU LTS AND DlSCUSSION Figure 7. Probability (left) and minimum arrival time (right) at Abrolhos Archipelago associated with possible origins of an oil

spill within the limits of Sergipe e Alagoas Basin

The results of the simulation were used to choose 12 spill origins which probabilistic results could
better represent the probabilistic maps obtained considering 569 spill origins equally distributed CONCLUSION
within the limits of Sergipe-Alagoas sedimentary basin. The Figure below shows the best
combination of 12 spill origins. 5 positions were chosen in shallow water areas (~50 m), 5 spills
origins were positioned along the continental slope and 2 spills were positioned in deeper areas (>
4.000m). In the context of the Sergipe-Alagoas SAEAS, the 12 chosen positions were considered

The idea of simplifying the algorithms of oil spill dispersion and fate modeling, in a trade-off
between complexity and computational cost, seems to be very promising since it enables stochastic
outcomes that are unfeasible to be obtained with sophisticated oil spill modeling systems, such as

In modeling simulations with Sintef OSCAR model with different volumes and oil types the Sintef OSCAR model.
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- The methodology Is suitable for comprehensive analysis of large marine areas with potential
e s exploitation of oil. The results may assist environmental policy managers in the identification of
" 1 36 km 50m critical areas of oil exploitation regarding environmental risks
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- 1 3 30 km 50 m Comparisons between the probabilistic maps obtained with the simplified algorithm against
. 18 ki 50 m probabilistic maps obtained with Sintef OSCAR model showed some differences in the values
depending on the type of oil, oil spill volume, and environmental conditions. Although the potential
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1% Impacted areas are very similar using both methods, investigations still need to be conducted In
6 110 km 3.930 m order to establish the exact level of complexity that must be taken into account in the simplified
7 97 km 3.600 m approach_
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5 0D [ o Once the presented methodology uses a bidimensional approach, the next step Is the
0 58 ki 510 m Implementation of an algorithm to include the effect of vertical mixing on the horizontal drift of the oill
. ' slicks, following the findings of ROHS et Al (2018)!
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