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Observation of oil spill
using a helicopter-based fluorescence lidar
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Abstract

We develop a new helicopter-based fluorescence imaging lidar system for monitoring of oil spill. It consists of a
355nm UV pulsed Nd:YAG(THG) laser, four-wavelength optical filters, and an ICCD camera. The first oil spill
observation has been operated on May/2004 in French coast in collaboration with “DEPOL04”, the international oil
spill observation and recovery experiment. The oil spill fluorescence signal and sea water signal were analyzed, and

the discrimination of two signals was examined.
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Fig.1 Schematics of laser induced oil Fig.2 UV laser induced oil fluorescence spectrum.
fluorescence spectrum measurement. (Measured with a 355nm notch filter)
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Fig.3 Schematics of the helicopter—-based

Fluorescence imaging lidar for monitoring of oil spill.
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Table 1 Specifications of the helicopter—-based
fluorescence imaging lidar.
Laser Type Nd:YAG(THG)
Wavelength 355nm
Energy 40mJ/pulse
Repetition 4Hz (Max 10Hz)
Beam Divergence Imrad
Optical filter Peak wavelength 405, 436, 442, 486nm
FWHM 10nm
ICCD camera LI Gain 7 %10%
(Image Iftemﬁer CCD camera 1024 * 1024
. . N
CCD camera) Pl?(&?I-S}Ze (512*512 / filter)
Digitizing 12bit
EO.V. 100mrad
Recording Repetition 4Hz
Distance Meter Distance Resolution 0.75m

GPS

Position Resolution

0.9m horizontal
1.6m vertical

Attitude Measurement
Equipment

Attitude Resolution

0.2deg
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Fig4 Example of fluorescence imaging lidar observation(gate width 400ns, height 157m, helicopter speed
91km/h), and passive image observation(gate width 500us, height 332m, helicopter speed 32km/h).
The wavelength of 4 images are, counter clockwise from top—left, 405, 436, 442, 486nm.
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Fig.5 Four—wavelength lidar signal ratio for each laser shot.

(gate width 1us, height 212-257m, helicopter speed 31-99km/h)



