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Background

Kelp forests support highly diverse ecosystems worldwide, such that
shifts In their abundance and distribution in association with climate
change have significant impacts on the coastal and anthropogenic
communities that rely on them. Current assessments are largely L 5
conducted via scuba surveys that are limited in space and time and may -, Figure 1. Kelp forests _°
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species and their contributions to the blue carbon budget are lacking. SHIFT campaign di

Objectives
The objective was to develop automated methodologies to estimate and distinguish the productivity of two

nearshore marine foundation species along the coast of California, bull kelp (Nereocystis luetkeana) and giant kelp
(Macrocystis pyrifera), from AVIRIS-NG Iimaging spectroscopy data (Figure 1).
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Approach & Results

Year 3 of the project focused on:

1) Developing a robust partial least squares
regression (PLSR) models to estimate kelp canopy 00l e "
pigments from lab spectra, including chlorophyll-a, : e B . . o

chlorophyll-c, and fucoxanthin (Figure 2); 0 100 200 300 400 600 610 620 630 640 650
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2) Collecting a monthly time series of drone-based
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Imaging spectrometer data (~ 7 cm resolution) to ol R0 1

determine the feasibility of using high resolution | Ruse e 107 . ] |

alrborne imaging spectroscopy to understand local- 2500- 5 (. A (-

scale, seasonal patterns in kelp canopy pigments; < 400/ e o, 7 5 Ll T
3) Building a deep learning classifier to detect kelp £ 5! .33:-" . L (TRT .

canopy along the State of California using a high- < 00! . 5" . g A |

resolution CubeSat constellation dataset (2016- ool L
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these models to help better understand primary Actual Values Wavelength

production patterns (e.g., age, temporal trends,

etc). Figure 2. Robust PLSR models to estimate kelp canopy pigments from lab

spectra, including chlorophyll-a, chlorophyll-c, fucoxanthin.
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