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Coral Observation by the Boat-based Fluorescence Imaging Lidar
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Abstract

Coral reefs are fragile ecosystem affected by ocean-warming and ocean-acidification. The monitoring of coral
for large-area and long-term is regarded as particularly important in terms of the environmental impact
assessment of global climate change. The current two typical methods for coral monitoring are the diving
investigation and the satellite remote-sensing.

The boat-based fluorescence imaging lidar system is developed for building the framework of cooperative
coral monitoring. This system consists of a Nd:YAG(3) UV pulsed laser, a gated ICCD camera and two gated
PMTs, and has a potential to observe corals down to 30 m depth using a feature of fluorescence proteins.

In this paper, we describe the overview, design and the first results of the system.
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Fig.1 Overview of the boat-based fluorescence imaging lidar for coral monitoring.
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UV induced Fluorescence

Fig.2 Pictures of Night Corals illuminated by Visible light (left) and Near Ultra Violet light (right)
taken by an underwater camera.
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Fig.3 Picture of (a) Coral illuminated by visible light, taken by an underwater camera,
(b) Underwater UV(wavelength 365 nm)-induced spectrometer,
and (c¢) UV-induced fluorescence spectrum of the coral.
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Fig4 Picture and Block-Diagram of the boat-based fluorescence imaging lidar for coral monitoring.

Table 1 Specifications of the fluorescence imaging lidar.
Laser Type Nd:YAG(THG)
(Quantel Wavelength 355 nm
CFR400 +ICE450) Energy 90 mJ/pulse
Pulse Width 7 ns
Beam Spread Angle 45 mrad (with beam spread lens)
Repetition 10 Hz (max)
gated ICCD Camera Type GaAsP, double MCP, usual OFF
(Hamamatsu photonics Image Resolution 640 * 480
C10054-22 Gain 5%10° (max)
+Fujinon Gate Time >5ns
C22x17A-M41) Field of View 17 * 13 mrad (max zoom)
Collecting Lens diameter 70 mm
Observation Wavelength 400 — 700 nm
gated PMT Type GaAsP, usual OFF
(Hamamatsu photonics Gain 2*10° (max)
H10304-00NF Gate Time >100 ns
+Vixen VMC200L) Collecting Mirror diameter 200 mm

Observation Wavelength

405 nm (water Raman)

450 nm (Fluorescence)
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Fig.5 Examples of the coral observation results by the fluorescence imaging lidar
mounted on the glass bottom boat. (Feb.2.2010 offshore Taketomi Is.)
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