A novel approach to monitor the deep limits of Posidonia oceanica
meadows: seascape analysis using high-resolution underwater
orthomosaics

Jose Martinez-Garrido?, Fernando Garcia-Gonzalez?!, Jaime Bernardeau-Esteller!, Sayri Arteaga Michaux?, Meidi Garcia?, Pedro C. Navarro-Martinez'3,
Lazaro Marin-Guirao?, Maria Dolores Belando?, Irene Rojo?, Marta Garcia-Sanchez!, Carmen Mompeéan?!, Rocio Garcia-Mufioz?, Juan M. Ruiz!

1Seagrass Ecology Group (IEO-CSIC), Spain. jose.martinez@ieo.csic.es 2Uware Robotics S.L, Spain. 3 Department of Ecology and Hydrology, UM, Spain.

8.
Sod
L) *4

uWare
ROBOTICS



mailto:jose.martinez@ieo.csic.es

VW

Key mediterranean species

Erosion
protection

Wave damping

W\/\/\

Increase water
transparency and

oxygenation \\\y\(\y\Y\q )

Y\

Slow down currents

(e}

‘ stention \&\Nutfientabsorption
.

o v Y
."‘

Shallow limit (<1 m) Deep limit (>35 m)




o
P. oceanica close to its physiological threshold l ~



P. oceanica close to its physiological threshold

Meadows are very
sensitive to climate and
antropogenic pressures

Changes in the distribution
of these limits are directly
related to the health of
meadows and could be
used as indicator to
assess the habitat status
in the Habitat Directive
and MSFD
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Diving studies
risky and costly at
high depths
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Objetives

Our aim: Obtain high resolution georeferenced
orthomosaics to characterize and monitor the
deep-meadow margins (22-28 m) of P. oceanica
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Objetives

Our aim: Obtain high resolution georeferenced
orthomosaics to characterize and monitor the
deep-meadow margins (22-28 m) of P. oceanica

1. Develop georeferenced orthomosaics with AUV

2. Classify the orthomosaics with Random Forest

3. Validate the results with diving data



4 study cases
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4 study cases
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Autonomus Underwater Vehicule (AUV; uWARE Robotics)
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Case 1: Depth: 24 m. Area: 954 mz
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Case 2: Depth: 27 m. Area: 2037 mz
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Depth: 27 m. Area: 2037 m?2




Case 3. Depth: 24 m. Area: 1348 m? Case 4. Depth: 22 m. Area: 1698 m?
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Case 1 - Accuracy: 94% Case 2 - Accuracy: 89%
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Case 3 - Accuracy: 92% Case 4 - Accuracy: 83%
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Regression analysis
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Conclusions

« Accurately detect distribution changes and
processes in the same area over years.

* Apply new seascape analyses to the meadows.

« Detect early signs of meadows degradation.

fragmentation
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