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LEARNING OUTCOMES

Airborne Remote Sensing

The Needs. Industry and Government Recommendations. The European Way. DWH aftermath. 
Call for proactive actions.

Intelligence on the Scene. POSEIDON Mission System: Multi-Sensors Suite, Real Time Data 
Processing and Communications Network. 

The Quantitative Approach. Capabilities of the first platform operating in the US following a Step 
by Step Operations.

Benefits. Benefits for Emergency Response, Natural Resources Damage Assessment and 
Preparedness.



But the O&G Industry and Government Agencies are well aware that aerial remote sensing and 
intelligence is a fundamental element in a response. It can make the difference between a 
manageable incident and a uncontrollable catastrophe. The recommendations issued cover:

JIP SMV WP 2, 2015 
Surface surveillance capabilities for oil spill response 

using remote sensing.
Oil Spill Response Surveillance, Modelling & Visualization Joint 

Industry Program Work Package 2. IPIECA - IOGP

API Technical Report 1144, 2013 
Remote Sensing in support of oil spill 

response 

OIL POLLUTION RESEARCH
AND TECHNOLOGY PLAN, 2015 
INTERAGENCY COORDINATING COMMITEE

ON OIL POLLUTION RESEARCH (ICCOPR)

SENSOR TECHNOLOGY SENSOR INTEGRATION PLANNING

• LOW VISIBILITY CONDITIONS (E.G., NIGHT, FOG).
• OIL UNDER ICE, 
• THICKNESS AND CLASSIFICATION.

• COMBINATION OF SEVERAL SENSORS AND DATA SETS

TO ADDRESS THE SITUATION

• INTEGRATED MULTI-SENSORS PLATFORMS ARE THE

ANSWER.

• PRO-ACTIVE SURVEILLANCE PROGRAMS, 
• EXERCISES AND TRAINING TO ENSURE FAMILIARITY WITH THE

EQUIPMENT AND READINESS. 
• TIMELY DELIVERY OF INFORMATION, 
• REAL TIME DATA ELABORATION

Today, except for WH State, there are no regulations in the US that require aerial remote 
sensing in support of a oil spill response.

Airborne Remote Sensing Needs



The Bonn Agreement is the mechanism by which nine Governments of 
the Greater North Sea, and the European Union, cooperate in dealing 
with pollution of the North Sea. Area of the basin is approximately the 
same of the GoM US Continental Shelf.

In order to prevent illegal or accidental pollution the Bonn Agreement 
Parties undertake Routine Aerial Surveillance to enforce maritime 
pollution rules and standards. And for Training and Exercise for 
Response readiness.

THE BONN AGREEMENT

The Bonn Agreement also operates a coordinated Tour d’Horizon
Program for aerial surveillance of offshore oil and gas installations.
Patrol flights by individual countries, covering predetermined routes,
are coordinated during the year in order to provide maximum coverage.

The Bonn Agreement is not the only organization, in Europe there are 
also the Helsinki Convention, Lisbon Agreement, Barcelona Convention, 
Bucharest Agreement.  In Canada Transport Canada operates a National 
Aerial Surveillance Program of the Coastal Waters with more than 4,000 
hrs flown every year.

Airborne Remote Sensing Needs



Belgium - Norman 
Islander - SLAR, IR/UV

Denmark – (3) Challenger 
SLAR, IR/UV, SATCOM

France – (2) Reims Aviation 
F406  SLAR, IR/UV, MWR, SAT

Germany – (2) Dornier 228 -
SLAR, IR/UV, MWR, LFS, SAT

Holland – (2) Dornier 228 -
SLAR, FLIR

Sweden – (3) Dash 8 Q-300 –
SLAR, IR/UV, SAT

UK – (2) Cessna 406 – SLAR, 
IR/UV, SAT

Spain – (3) CASA CR 235 –
SLAR, IR/UV, MWR, LFS, SAT

THE BONN AGREEMENT - FLEET

Airborne Remote Sensing Needs



(*) Data from the Annual report on aerial 
surveillance for 2014 – The Bonn Agreement

THE BONN AGREEMENT - REPORTS

Airborne Remote Sensing Needs

• Early Stage Detection
• Training and familiarity
• Deterrent for Illegal Discharge



In the aftermath of Deepwater Horizon Spill, Governmental Agencies, Industry and University got 
together in order to focus on needs for future technologies to improve oil observations because in the 
event of an accident, the most critical task is to Timely and Efficiently put resources in the right position -
day and night - to recover the oil. The conclusions suggested that for the oil responder community an 
effective airborne platform should feature:

Airborne Remote Sensing Needs

• MULTIPLE SENSORS FOR COMPLEMENTARITY/REDUNDANCY;

• CLASSIFICATION OF POLLUTANTS, NO FALSE-POSITIVE;

• IDENTIFICATION OF OIL TARGETS AS RECOVERABLE OR NON-RECOVERABLE;

• GEOREFERENCING THE TARGETS AND TRACKING MOVING OIL;

• REAL TIME INFORMATION - FOR TACTICAL AND STRATEGIC USE;

• DATA SUITABLE FOR THE COMMON OPERATING PICTURE;

• EXPANDING THE OPERATING WINDOW TO LOW-LIGHT CONDITIONS;

• READINESS OF CREW AND PLATFORM.



VSENSORS

Intelligence on the Scene

DATA PROCESSING

COMMUNICATIONS

POSEIDON MISSION SYSTEM



Intelligence on the Scene

✔ Integrated Multi-sensor Package including Far and Near range sensors

✔ Far Range sensing. Synoptic Overview. Capability to localize and follow

✔ High Area Coverage with far and near range sensors

✔ Absolute Thickness measurement and quantitative Volume estimation. Hot-Spots
targeting. Determination of oil as recoverable and non recoverable

✔ Oil type identification and Classification, weathering

✔ Complete On-board Processing - Real Time Capture, Fusion and Analysis of Data

✔ Georeferenced Data. Integrated situation map for COP. GIS webserver. 

✔ Real Time Data Communication. Microwave air-to-ground Com, SATCOM

✔ Low light, all weather operations

✔ False Positive prevention

✔ 24/7 readiness

✔ SAR Capabilities

POSEIDON FEATURES



QUANTIFICATION OF

UNDERSTAND 
THE SCENARIO

DECIDE        
THE ACTIONS

CONTROL    
THE RESULTS

ACCIDENTAL DISCHARGES

ILLEGAL

DISCHARGES

Intelligence on the Scene

✔ Area (km2)

✔ Position (Lat, Lon)

✔ Coverage (%)

✔ Thickness Distribution (mm)

✔ Volume (l, m3)

✔ Hot Spots

✔ Drift, Spreading (km/h, km2/h)



STEP 1 - Far Range Detection

The Quantitative Approach



PRIMARY TOOL FOR SYNOPTIC, WIDE

COVERAGE OIL SPILL DETECTION.

CLOUD PENETRATING X-BAND

(~9.3GHZ) REAL APERTURE RADAR –
50NM SWATH

GEOREFERENCING

DATA FUSION OF AIS DATA, SATELLITE

IMAGERY, SLAR DATA IN GIS 
ENVIRONMENT

SLAR – Side Looking Airborne Radar

STEP 1 - Far Range Detection

The Quantitative Approach



STEP 1 - Far Range Detection – Spill Synoptic

REAL TIME 
INFORMATION

The Quantitative Approach



• HIGH DEFINITION AND THERMAL

IMAGING

• VISUAL ASSESSMENT OF THE SPILL

• NAVIGATION

• SAR SUPPORT

• NATURAL RESOURCE DAMAGE

ASSESSMENT

STEP 1 - Far Range Detection

The Quantitative Approach

EO/IR – ELECTRO-OPTICAL INFRARED



Near Range sensors allow for an accurate 
analysis of the Oil Spill. 
Each sensor detects specific features of 
the spill for a precise target definition. 
Swath is twice the altitude.
Sensors include:

• IR/UV LINE SCANNER

• VIS LINE SCANNER

• MICROWAVE RADIOMETER (MWR)
• LASER FLUOROSENSOR (LFS)
• EO/IR
• CAMERA SYSTEMS

STEP 2 - Near Range Analysis

1.1 NM

2000 ft (at 1000ft altitude)

REAL TIME INFORMATION

• THICKNESS DISTRIBUTION (µm)
• VOLUME (l, m3)
• HOT SPOTS

• OIL CLASSIFICATION

• AREA

• POSITION

• COVERAGE

• DRIFT

• SPREADING

The Quantitative Approach



STEP 2 - Near Range Analysis

The Quantitative Approach

VIS UV IR Fusion IR/UV LFS



The Quantitative Approach

IR/UV – INFRARED ULTRAVIOLET LINE SCANNER

• DAY AND NIGHT SPILL DETECTION. 
• OPERATIONAL ALTITUDE 1000-3000 FT;
• HIGH PRECISION MEASUREMENTS AND HOT-SPOTS ANALYSIS;
• SENSITIVE ABOVE 0.01 µm LAYERS (UV) AND 2 µm LAYERS (IR).

Direct Quantification of:
• AREA

• POSITION

• COVERAGE %

• DIMENSIONS

• RELATIVE THICKNESS

Extrapolation of:
• DRIFT

• SPREADING

• VOLUME

STEP 2 - Near Range Analysis



The Quantitative Approach

VIS – VISUAL RGB LINE SCANNER

Bonn Agreement Oil Appearance Code (BAOAC)

STEP 2 - Near Range Analysis



The Quantitative Approach

MWR– MICROWAVE RADIOMETER

• DAY AND NIGHT / ALL-WEATHER SPILL DETECTION, THICKNESS (50 µm TO 3mm) MEASUREMENT AND VOLUME ESTIMATE

• USED TO ANALYZE VERY THICK SPILLS

• OPERATIONAL AIRCRAFT ALTITUDE: 1,000-3,000 FT
MWR IR

90% OF THE VOLUME OF THE OIL IS CONCENTRATED IN 10% OF THE AREA COVERED BY OIL

STEP 2 - Near Range Analysis



The Quantitative Approach

LFS – LASER FLUOROSENSOR

• DAY AND NIGHT / ALL-WEATHER

• CLASSIFICATION OF OIL TYPE BASED ON

THE FLUORESCENCE OF THE SUBSTANCES

• THICKNESS (0.1 µm TO 20 µm) 
MEASUREMENT AND VOLUME ESTIMATE

• WEATHERING INFO TO SUPPORT

DISPERSANT APPLICATION AND IN-SITU

BURNING

BILGE OIL
DIESEL
LUBRICATING OIL
LIGHT REFINED
VERY LIGHT REFINED
VERY LIGHT CRUDE (TYPE I)
VERY LIGHT CRUDE (TYPE II)
LIGHT CRUDE
MEDIUM CRUDE
HEAVY CRUDE
SEA WATER
TURBIDITY
BIOGENIC OIL
CHLOROPHYLL A

STEP 2 - Near Range Analysis



STEP 3 - Data Processing and Analysis

The Quantitative Approach



GEOREFERENCING

DRIFT / SPREADING ANALYSIS

DATA FUSION OF AIS DATA, SATELLITE

IMAGERY, SLAR DATA IN GIS 
ENVIRONMENT

BRETON SOUND

BRETON NATIONAL

WILDLIFE REFUGE

MISSISSIPPI DELTA AREA

STEP 3 - Data Processing and Analysis

The Quantitative Approach



STEP 3 - Data Processing and Analysis

• GEOREFERING AND

GEOPOSITIONING

OF ALL SENSOR

DATA.

• THIS IS THE VIS 
IMAGE OF THE

ACTUAL SPILL

GEOPOSITIONED

ALONG THE ROUTE.

BRETON SOUND

BRETON ISLANDS

The Quantitative Approach



STEP 3 - Data Processing and Analysis

• GEOREFERING AND

GEOPOSITIONING

OF ALL SENSOR

DATA.

• THIS IS THE UV 
IMAGE OF THE

ACTUAL SPILL

GEOPOSITIONED

ALONG THE ROUTE.

BRETON SOUND

BRETON ISLANDS

The Quantitative Approach



STEP 3 - Data Processing and Analysis

• GEOREFERING AND

GEOPOSITIONING

OF ALL SENSOR

DATA.

• THIS IS THE IR
IMAGE OF THE

ACTUAL SPILL

GEOPOSITIONED

ALONG THE ROUTE.

BRETON SOUND

BRETON ISLANDS

The Quantitative Approach



STEP 3 - Data Processing and Analysis

• GEOREFERING AND

GEOPOSITIONING

OF ALL SENSOR

DATA.

• THIS IS THE LFS
IMAGE OF THE

ACTUAL SPILL

GEOPOSITIONED

ALONG THE ROUTE.

BRETON SOUND

BRETON ISLANDS

The Quantitative Approach



STEP 3 - Data Processing and Analysis

• THE THICKNESS MAP IS

ORIGINATED WITH DATA

ACQUIRED WITH IR/UV, 
MWR (20HZ SCAN

FREQUENCY) AND LFS
(10HZ REPETITION RATE) 
THAT MEASURED THE

ABSOLUTE THICKNESS. 

• THICKNESS DATA POINT

ARE ACQUIRED EVERY 4-
9M (12-30FT).

The Quantitative Approach

3D THICKNESS MAP



GIS WEB PLATFORM

• THE DATA FROM POSEIDON

ARE CONVERTED INTO GIS 
USABLE FORMATS LIKE SHAPE

FILES (LINES, POLYGONS, 
POINTS) AND GEOTIFF

(IMAGES). OTHER FORMATS

ARE AVAILABLE.

• POSEIDON DATA ARE MADE

CONTINUOUSLY AVAILABLE IN

A WEBMAP SERVER;

STEP 3 - Data Processing and Analysis

The Quantitative Approach



COMMUNICATION NETWORK

• HIGH-SPEED AND HIGH CAPACITY

DIGITAL RADIO LINK – MBR

• SATELLITE LINK

STEP 4 – Information Delivery

The Quantitative Approach



The Quantitative Approach

• DF - DIRECTION FINDER

• AIS - AUTOMATIC IDENTIFICATION

SYSTEM

• EO/IR - ELECTRO OPTICAL INFRARED

• SLAR - SIDE LOOKING AIRBORNE

RADAR

SAR - SEARCH AND RESCUE SUPPORT

• MISSION MANAGEMENT

• HIGH SPEED DATA LINK

• SATCOM

• MARITIME/AERO RADIO

Poseidon integrates unique capabilities 
to assist in airborne search-and-rescue 
(SAR) missions. Including



AIRCRAFT PLATFORM

• Dispatch time 2 hrs. 

• Total Time on Mission 5h.

• Capability to fly up to 1500 hrs per year. 

• The aircraft operational from Houston, TX.

• Redeployment in less than 8 hours everywhere in US

Embraer EMB 110 P1

Length 49 FT 6½ IN

Wingspan 50 FT 3½ IN

Empty Weight 7,480 LB

Max TO Weight 12,500 LB

Cruise Speed 184 KTS

Range with 45’ 
reserve

900 NM

Service ceiling 21,500 FT

Powerplant
2 X PW PT6A-34  
TURBOPROP 750 SHP EACH

The Quantitative Approach



Redeployment: 5h 
30’ range no stop 
including reserve.

Redeployment: 
12h range 
including reserve.

RANGE OF OPERATIONS

The Quantitative Approach



1h 45’hrs range from 
Houston including 2h 
Maritime Surveillance 
in situ and reserve.

1h 45’ range from 
Houma including 2h 
Maritime Surveillance 
in situ and reserve.

Dispatch Time: 
MAX 2h

The Quantitative Approach



PRODUCTIVITY

AIRBORNE PLATFORM
ca.50 NM @ 150 kts

7500 Sq NM/hr

VESSEL
ca.3.5 NM @ 10 kts
35 Sq NM/hr

1 HOUR FLIGHT AREA COVERAGE

FAR RANGE DETECTION

NEAR RANGE ANALYSIS

AIRBORNE PLATFORM
Swath 2-6000 ft @ 150 kts
45-150 Sq NM/hr

VESSEL
Stationary – 2NM radius max

The Quantitative Approach



Alessandro Vagata | Director of Operations – Fototerra Aerial Survey LLC
alessandro@fototerra-survey.com | +1 (832) 318-3314

THANK YOU !



Benefits

• MULTI-SENSOR, FAR/NEAR RANGE AERIAL OBSERVATION ALLOWS TO OBTAIN A CLEAR, QUANTITATIVE

PICTURE OF THE SCENE, BASED ON FACTS.

• AVAILABILITY OF REAL TIME, PROCESSED, QUANTITATIVE INFORMATION ALLOWS THE RESPONDERS TO BUILD

A COMMON OPERATING PICTURE, TO UNDERSTAND THE SCENARIO, TO DEVELOP THE BEST STRATEGIES AND

TACTICS TO RESPOND, AND TO CONTROL THE OUTCOMES.

• ACCURATE INFORMATION ALLOWS RESPONDERS TO PINPOINT THE RESPONSE, THEREFORE REDUCING COSTS

AND IMPROVE SAFETY THROUGH TIMELY AND EFFECTIVE UTILIZATION OF THE ASSETS ON THE SCENE;

• ENFORCEMENT ACTIONS BASED ON OBJECTIVE, QUANTITATIVE INFORMATION. RP CAN PRESENT FACTS IN

LEGAL DISPUTES. 

• NATURAL RESOURCE DAMAGE ASSESSMENT AND VERIFICATION OF EFFECTIVENESS OF RESTORATION

PLANS.

RESPONSE



Benefits

PREPAREDNESS

• PERIODIC AND PLANNED SURVEILLANCE FLIGHTS ALLOW ASSESSMENT AND QUANTIFICATION OF OIL SPILLS

IN THE EARLY STAGES. 

• PRO-ACTIVE SURVEILLANCE PROGRAMS PROVIDE RESPONSE STAFF WITH FAMILIARITY ON THE CAPABILITIES

AND LIMITATIONS OF THE METHODS EMPLOYED. 

• EXERCISES INVOLVING AIRBORNE PLATFORMS HELP TO INSURE READINESS AND INCREASE THE CONFIDENCE

THAT THE RESPONDER COMMUNITY IS PREPARED TO RESPOND IMMEDIATELY AND EFFECTIVELY IN THE

EVENT OF A SPILL.

• MONITORING OF COASTAL WATER OR SHIP TRAFFIC DISCHARGES TO SECURE EVIDENCE IN LEGAL DISPUTES.

• SHOWING OF LEADERSHIP ADOPTING THE MOST ADVANCED TECHNOLOGIES TO MANAGE POTENTIAL

SIGNIFICANT RISKS FOR THE HUMAN HEALTH AND THE ENVIRONMENT.


