Satellite remote sensing of phytoplankton pigment distribution in the U.S. northeast coast
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Introduction

@ Not only chlorophyll a (Chl_a) but also other phytoplankton pigments play an important
role in primary production. 15

@ The pigment constituents, including chlorophyll group (Chl_a, Chl_b, Chl_c),
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@Objectives: 1) to develop regional algorithms for phytoplankton pigments;

2) to validate with SeaWiFS and MODIS-Aqua observations; ﬁv:ﬂc *» Tasc §

3) to study seasonal and regional variation of pigment distributions that can be related to ~ ¢ 15T, 20 54 5 3
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Study region and field expeditions
@ U. S. northeast coast from Gulf of Maine (GoM) to the Chesapeake Bay Estuary:
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log[ Pigment] = 4, + 4.X + Azﬁf2 (1)

Here X = log[Rrs( A ;)/ Rrs(\ ,)], and Ai were derived coefficients for each pigment. The
selected A ; and A , were 490, 5110, 555, or 670 nm for SeaWiFS, and 488, 532, 551,
or 667 nm for MODIS-Aqua.
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Results and Discussion

@ Since diatoms are generally the dominant species in this coastal region, algorithms
developed for pigments rich in diatoms (e.g. Chl_a, Chl_c, and Fuco) are typically more
robust than other pigments (Fig. 1 and Table 1).

@ Complex circulation, such as ebb recirculation in the Hudson River Estuary, may
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generate relatively low CDOM but high pigment condition (LCHP) as observed in OCV2 4 Ch_2 0594 jgLe 0312
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@ The match-up validations to satellite observations showed reasonable agreement for gu :: zg; Qe ; E 343:
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@ The application of our algorithms showed reasonable seasonal and regional distribution g
of pigments from satellite observations (Fig. 3). For example, winter-spring bloom of a cha 5 Fuco
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disappearance of dinoflagellate bloom as indicated by Perid distribution in GoM from May i . SeaWFs
to August, and significant increase of cyanobacteria as indicated by Zea distribution in the gosp ° Moois .? .
summer, are also clearly shown. s | ™ 3
@ The knowledge of phytoplankton pigment distribution may improve our understanding Foo “
of algal community composition, water quality, and carbon flux. S 5
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Figure 3. Examples of the distribution of phytoplankton pigments derived from MODIS-Aqua images. H we " 08
Each image represents an 8-day average for Julian days of 133-140 (May 2005), 213-220 (Aug 2005), £ 1 @ 00
302-309 (Nov 2005), and 041-048 (Feb 2006). Latitude: 35 to 45 °N; Longitude: -77 to -65 °W. E - 1 °
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Figure 2. Examples of the comparisons between satellite-derived pi 0 0 *
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