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RADARSAT Constellation Mission for oil slick detection
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Introduction

In general, trajectory models tend to diverge from reality after ~ 24 hours from
initialization, but these models can be re-initialized if an external source of data
Is added, specifically the spatial extent of the spill from satellite imagery.

To assess of idea of adding satellite imagery, RADARSAT-2 data, acquired at
the onset and during the duration of spill that occurred in 2011.

The oil spill was clearly discernable in the image, with little or no ambiguity as to
the spatial extent which resulted in a high degree of confidence that the
RADARSAT-2-derived extent was reliable.

The OSCAR trajectory model was used to model the spill, and the spill extent
from the RADARSAT-2 imagery was added to the model with the aim to assess
the improvements in the model performance.
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Spill Chronology and Data Acquisition

Date Time Event/SAR Time On Comment
(2011) (UTC) Data Surface
(hrs)

Dec 20 | 03:00 Start of spill n/a No imagery

Dec 20 | ~11:40 | Oil reached 0 No imagery

ocean surface

Dec 21 | 05:57 RADARSAT-2 | +18

Dec 22 | 05:28 RADARSAT-2 | +41.5

Dec 22 | ~12:00 | Leak stopped +48 No imagery

Dec 22 | ~15:00 Last of oil +51 No imagery. The area

reached ocean is the estimated
surface maximum extent of
the oil.

Dec 22 | 18:06 RADARSAT-2 | +54 Entire oil spill was not
imaged, so the area is
less than actual.

Dec 24 | 06:10 RADARSAT-2 | +90

Dec 25 | 05:41 RADARSAT-2 | +114 First evidence of oil at
the shoreline. Entire
oil spill was not
imaged, so the area
was not caleulated/

The dates highlighted in yellow were used for the trajectory modelling.
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Dec 21 RADARSAT-2 ScanSAR Narrow (50 m res) (05:52 UTC)
Oil on ocean surface for 18 hrs.
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Dec 22 RADARSAT-2 ScanSAR Narrow (50 m res)(05:58 UTC)
Oil on ocean surface for 41.5 hrs.
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Dec 24 RADARSAT-2 Standard 7 (25 m res) (05:28 UTC)
Oil on ocean surface for 90 hrs.
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Spatial extent of the oil from Dec 21, Dec 22, and Dec 24 RADARSAT-2 imagery
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OSCAR

The OSCAR (Oil Spill Contingency and Response) model provides:
Response and analysis;
- Contingency planning;
- Analysis of biological impacts;
- Stochastic risk analysis.

Model input parameters include:
- Spill details (time, volume, etc.)
- Oil characteristics
- Ocean currents
- Wind
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OSCAR in Action

= The OSCAR model was run using four different scenarios. Run 1 was without
RADARSAT-2 data, but for each subsequent run, a RADARSAT-2 image was
added, and the model-run continued

= T he model started on Dec 20 at 14:00 UTC and finished on Dec 25 at 14:00 UTC

Run

RADARSAT-2 Oil Spill Extent

OSCAR Inputs

No RADARSAT-2 data

Metocean data: wind,
currents, etc. updated
with forecasts
Qil properties

December 21 at 05:58 UTC

Same as above.

December 21 at 05:58 and December
22 at 05:28 UTC

Same as above

December 21 at 05:58, December
22 at 05:28, and December 24 at
06:10.

Same as above
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Comparison of Spill Location at End of Model Run
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Final location of the oil spill on December 25 (end of model run) for (a) no
RADARSAT-2 image, (b) one image, (c) two images, and (d) three images.
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Spill Area from Model Runs

Area km?

2000
1800
1600
1400
1200
1000
800
600
400
200

== RS2

AN

/ :

g

- ——7i ~iil-

20

21 22 23 24 25
Julian Day

== (0SCAR =#=—1Update ===2 Updates ==3 Updates B8 Surface

RADARSAT-2 (RADARSAT-2 data only)
OSCAR (model only from Dec 20 14:00 UTC to Dec 25 14:00 UTC)
Surface: estimated time when all oil had reached the surface

LJse, duplication, or disclasure ofthis docoment or any of the infarmationcontained harein issubact to the restrictians on the fille pane afthis dacument

oIMDA.



13

Looking Forward

The RADARSAT Constellation Mission (RCM) is the next generation of
Canadian SAR satellites that has a strong focus on maritime surveillance

A constellation of three RADARSAT-2 like SAR satellites scheduled for a July
2018 launch = three at once, so all or nothing!

Benefits for oll spill detection and monitoring:

- Compact polarimetry modes that provide increased polarimetric information with-
respect-to dual polarized modes, but without a reduction in swath width;

- Doppler grid so ocean currents can be extracted,;

- Daily imaging at the equator and more frequent imaging with increasing latitude, so
better than every 2-3 days for RADARSAT-2 at mid-latitudes.
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Example of Three-Satellite Coverage for 36 Hours

2017-Mar-01 19:20:34 UTC g
Lat :33.7184 2017-Mar-01 19:20:34

Lon :-93.1535

MLST : 13:07:57

SZA : 42717 deg

Range : 1337.7 km

Altitude : 1337.7 km

Height : 79 meters

Intersection Mode ON

Auto Steering ON, Max Area

[mage & NASA (visibleearth.nasa.gov)
5 AV OIR - Multisatellite Swath Planner - ETAITUS SOFTWARE

March 1 23:58 UTC
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Example of Three-Satellite Coverage for 36 Hours

2017-Mar-01 19:20:34 UTC O oty |
Lat :21.6515 2017-Mar-01 19:20:34

Lon :-79.2139

MLST : 14:03:43

SZA :39.50 deg

Range : 1337.7 km

Altitude : 1337.7 km

Height : 0 meters

Intersection Mode ON

Auto Steering ON, Max Area

[mage © NASA (visibleearth.nasa.gov)

400 km
{ S AV O [R - Multisatellite Swath Planner - © TAITUS SOFTWARE

March 2 11:48 UTC
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Example of Three-Satellite Coverage for 36 Hours

2017-Mar-01 19:20:34 UTC O oty |
Lat :21.7221 2017-Mar-01 19:20:34

Lon :-79.6035

MLST : 14:02:09

SZA :39.29 deg

Range : 1337.7 km

Altitude : 1337.7 km

Height : 0 meters

Intersection Mode ON

Auto Steering ON, Max Area

[mage © NASA (visibleearth.nasa.gov)

400 km
{ S AV O [R - Multisatellite Swath Planner - © TAITUS SOFTWARE

March 2 23:35 UTC
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Example of Three-Satellite Coverage for 36 Hours

2017-Mar-01 19:20:34 UTC S T |
Lat :32.2761 2017-Mar-01 19:20:34

Lon :-94.2277

MLST : 13:03:39

SZA :41.11 deg

Range : 1337.7 km

Altitude : 1337.7 km

Height : 79 meters

Intersection Mode ON

Auto Steering ON, Max Area

[mage © NASA (visibleearth.nasa.gov)

400 km
{ S AV O [R - Multisatellite Swath Planner - © TAITUS SOFTWARE

March 3 11:56 UTC
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Summary

The OSCAR model was initialized with the oil properties, wind, and currents and
allowed to run for 5 days with and without the addition of the spill extent derived
from RADARSAT-2.

At the end of the 5 days, the spill area using 2 or 3 mages was similar to the
area derived from RADARSAT-2, but significantly greater than using 1 or no
Images. The results suggest that:

- The addition of satellite imagery improved the model performance;

- The addition of imagery at the beginning of a spill can help to “tune” the model for
local conditions;

The forthcoming RADARSAT Constellation Mission provides enhanced
capability to support oil spill response, but even with increased imaging, there
may be gaps in spatial coverage hence the need to combine models and radar
imagery.
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Image Credits and Disclaimer Language

RESTRICTION ON USE, PUBLICATION OR DISCLOSURE OF PROPRIETARY INFORMATION AND
IMAGES

This document contains information and images that are proprietary to MacDonald, Dettwiler and Associates
Ltd. (“MDA"), to its subsidiaries, and/or to third parties to which MDA may have legal obligations to protect
such information or images from unauthorized disclosure, use or duplication. Any disclosure, use or
duplication of this document or of any of the information or images contained herein is expressly prohibited.

The statements contained herein are based on good faith assumptions and provided for general information
purposes only. These statements do not constitute an offer, promise, warranty or guarantee of performance.
The products depicted are subject to change, and are not necessarily production representative. Actual
results may vary depending on certain events or conditions. This document should not be used or relied
upon for any purpose other than that intended by MDA.

COPYRIGHT © 2017 MacDonald, Dettwiler and Associates Ltd., subject to General Acknowledgements for
the third parties whose images have been used in permissible forms. All rights reserved.

RADARSAT-2 Data and Products © MacDonald, Dettwiler and Associates Ltd (2012-2014). All Rights
Reserved. RADARSAT is an official mark of the Canadian Space Agency.
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