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in the Northeast U.S.
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Take Away Messages

The oceanographic conditions in the Northeast U.S. are (57 0
changing and affecting all levels of the marine food web. <

Changes in the abundance, productivity, phenology and
community composition of phytoplankton can affect the
marine food web and biogeochemical cycles.

The long-term time series of phytoplankton have multiple ‘
operational and fisheries management applications.
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NOAA Fisheries is responsible for the stewardship of living
marine resources through science-based conservation and
management and the promotion of healthy ecosystems.

COMMERCIAL' AND RECREATIONAL FISHERIES '

Economlc Impact Trends, 2019 @
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' Includes commercial fishing and the seafood industry.
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Productive and sustainable
fisheries

Safe sources of seafood
Recovery and conservation
of protected resources
Healthy ecosystems
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Northeast Fisheries Science Center
conducts ecosystem-based research ang
assessments to understand and predict
changes to marine ecosystems and the il
subsystems affecting: 2l el
living marine resources RY
fisheries

habitats

ecosystem condition
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aquaculture
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Ecosystem Based Management
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“Cell size is a master trait that shapes

ecological niches of phytoplankton ”
(Litchman & Klausmeier, 2008)




Project Overview

Primary goal: Comprehensively characterize the spatial and temporal
variability of the phytoplankton community in the Northeast Shelf ecosystem
over the 20+ year ocean color time series for operational fisheries applications.

Primary questions: Which algorithms perform best? Can they be regionally

improved using local in situ observations? How do abundance and THE
UNIVERSITY

OF RHODE ISLAND

GRADUATE SCHOOL
OF OCEANOGRAPHY

Primary objectives: Collect in situ measurements of optical properties, |

absorption-based algorithms compare?

phytoplankton imagery (IFCB), pigments (HPLC), and nutrients and evaluate and
optimize the performance of satellite size class algorithms.

I noen g3
5
H H
¢ H
3
3
d‘O
>
e o &

P’ FISHERIES

Page 8 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service



In s:tu Observatlons

2 *Temperature/Salinity
-Absorption/Attenuation/
eScattering/Backscattering
eChl, CDOM, Fluorescence
eRadiometry

(d) Imaging Flow \
ysEstice) |\

(g) Chlorophyil;
CDOM, over 9 wavele

Phycoerythrln ’(3 sensors X
fluorescenkte w engths eaq
e

-~ 4R

W Aug 2018
® Nov 2018
* | A May 2019
<O Aug 2019
Oct 2019

B SeaBASS

Handling

' %
ﬁ - = = om
(f) Hyperspectral absorb?ion and
attenuation (&S

64°W

by

°° ’%,
s %
H ?;
2 E
3

Gm &

4
"sﬁ 4

- FISHERIES

Page 9 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service



Nano (2-20 pm) Pico (0.2-2 um)

] Micro (20-200 pm) Pico,nano (0.2-20 um)
° - ° (a) (b) (€)| {(d) SST[C]
gorithm validation - —
— — &) 0.6 8 11 14 17 20
[ ,\‘1 A » "’ s 10- // LLUJO4
4wl G S 12% N | ? P
fioce = , v 0.2
&5, o ’ 7
42'N E o5 / 0
= q i ¥ & 10
o 3 P ! ) (f) (9) (h)
o P £ Mumar of cbaarvations ]
- 4 E 1
Fra >
38'N F® Sataiigs | & 0.1 4 T = o
Sat match-up AT
- e HPLC P E
o ® . a . (\) o 0.1
- 2 R e 0.1 1 tg Qg <§§¢7’———5___
HPLC [Chl-a] [mg m™] 1
75°W 72°W 69°W 66°W 0.01
B-NES-SSTF,, 2019-Apr  Frmorg B-NES-SSTF,_ 2019 -Apr F"'"E i B-NES-SSTF,_ 2019-Apr  Foio 0.1 1 10 0.1 1 10 0.1 1 10 0.1 1 10
‘ = [Chi-a] [mg m™] [Chi-a] [mg m™] [Chi-a] [mg m™] [Chi-a] [mg m™]
......... Lo
Contents lists available at ScienceDirect
0.4 0.3
03 e Remote Sensing of Environment
o~ o [l SEVI] hR‘ journal homepage: www.elsevier.com/locate/rse
0.1 b
| - : 36N s o : A
STewW 72w eew 6w W T2W  6aW o 7aW 72w eew esw  ° L . ) L)
BNES-SSTC, __ 2019 - Apr BNES-SSTC,,, 2019 - Apr BNES ST, 2018-A0 _ mgm® Optimization and assessment of phytoplankton size class algorithms for e
: ocean color data on the Northeast U.S. continental shelf
44'N e 4
Kyle J. Turner >, Colleen B. Mouw *, Kimberly J.W. Hyde ®, Ryan Morse ®, Audrey B. Ciochetto *
42N <~ i : ; e
' 03 -- :
40'N - : v
® o
ss'N ......... I._ - p— T —— < 0-1
38'N -
86'W 75W  72W 69w 68w 000

72°W 89w

75'W

Page 10

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service




' [ T —— 25— 04 . ! . . . .
= 0 _ull
[ | 2
1]
[ | .. z
01 °
Microplankton o i Nanoplankton : et Pucoplankto §o2 gis Bz
8 4 o o S
o (i §> g
O 04 5 o [
05 6
06 0.5
-08 - 1
o7 72% [9, 84] Variance explained | _ * a I 72%[8, 87] Variance explained
AR A A I 3R 5 F "% 8 8 ip g " & 8 ¢
0. - - - -
.
| ’ N
—m i
N | |
§ §
2 ] o
3 H
04l
06! 05
s 70% [24, 78] Variance explained 70% [9, 80] Variance explained o

0.01 0.03 0.1 0.3

Variable Influence on Projection
Chlorophyll a (mg m’ )

(VIP) scores: represent the relative
importance of each predictor to
chlorophyll-a concentration

What are the environmental drivers et | N variability. Bars in grey are
nonsignificant. )
of phytoplankton abundance and

May

community size composition in the THE
: UNIVERSITY
U.S. Northeast Continental Shelf? OF RHODE 1S

GRADUATE SG
OF OCEANOGRAPHY

1,
a
)
s 3
g ]
B
<
0
%ﬁ 4

Rowan Cirivello Somang Song

;' FISHERIES

Page 11 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service


http://drive.google.com/file/d/1geM_touQFV90lzVcXcCw9fT2Mxa-b_Hv/view

Fisheries Applications
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Ecosystem Reports & Products
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Ecosystem and Socioeconomic Profiles
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Gulf Stream Index
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Fisheries Satellite Data Requirements

o Accurate, consistent, timely, climatological quality high-resolution
ocean color data/products that can detect changes in the

phytoplankton community
- Merged (e.g. OC-CCl)/gap-filled (DINEOF) sensor agnostic products

o Hyperspectral data (i.e. PACE) for more accurate detection of
ohytoplankton functional groups

o High quality in situ validation data & optimized regional
algorithms

o Near real-time data for dynamic ocean management |

o High resolution geostationary imagery (GLIMER & GeoXO)
- Aquaculture, HABs, Coastal Runoff

@ NOAA

N\ FISHERIES

Page 23 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service



Take Away Messages

The oceanographic conditions in the Northeast U.S. are (57 0
changing affecting all levels of the marine food web. <

Changes in the abundance, productivity, phenology and
community composition of phytoplankton can affect the
marine food web and biogeochemical cycles.

The long-term time series of phytoplankton have multiple ‘
operational and fisheries management applications.
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