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Plankton Sampling

In situ imaging system
* No clogging or reduced filtering efficiency
* Nonintrusive, no e to fragile organisms

Net sampling - * High spatial and temporal resolution
Discrete in time

. * Simultaneous measurements on a suite of plankton groups
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Maryland's Juvenile Striped Bass Index
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. + Periodic process
- Environmental
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Ecological

Processes

Real time
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+ Short term
* Long term

* Deep Learning
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* Ecosystem status + Real time +

variables
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Period (Day)

ACF for Copepoda

Traditional Stats Vs Deep learning

May Jul. Sept.
Time (Day)

Block Input

i

FC Stack

(4 layers)

A zero-shot time-series forecas’t'mg

Lookback Period
Horizon nH (here n=3)

Forecast Perod

__ Horizon H

Lookback window
(model input)

Stack 1

l

Stack 2

b | Stack l

forecast

Block K Stack M

-

Stack residual
(to next stack)

Stevenson et al. 2022

-

Giobal forecast
(model output)




Copepoda Abundance Over Time(hourly)

—— Copepoda
50

40

Use 2021-2022 data. >17,500

howrly data points to train the

30

deep leaming model

20

Copepoda jAbundance

Predict 2023: input 6 hours

10

and forecas’m hour.

Copepoda Prediction Curve(hourly) 2021 2022 2023
12 Observed Year
NBEATSX Prediction
LSTM Prediction
101
R 2
LSTM model : R? = 0.86
5 81 2
: BEATS-x model R? = 0.99
g 67
8 4 1. Periodic components:
qguadratic term and wavelet
24 .
2. External variables
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Copepoda Prediction Curve(daily)

Observed
NBEATSX Prediction
LSTM Prediction

LSTM model : R? = 0.16
BEATS-x model R? = 0.98
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From Obsewing to Pvedicﬂng Plankton

* Model selection

* Traditional biop hys ical models require intensive computation and are characterized Iay high uncertainty in
biological processes, pvimari[y predicﬁng bulk measurements such as ch[orophyﬂ.

* Satellite data have sufo~optimum spaﬁal and ’cempoml resolution, no species-spec'gfic informaﬁon
* Deep learning models
P 8
* New deep leam'mg models like NBEATS-x and Tmnsfovmer with attention network are promising

* For short-term predictions, such as howrly to daily, environmental fac‘cors p[ay a minor role,
emphas lzing the importance of in situ bio logical observations

* The pelformance of traditional deep (eaming models like LSTM declined rap 'Ld[y

* Environmental fac‘cors, pavticulav[y forward— look'mg or indicative variables, are likely to play
critical roles in [ong—‘cevm pvedic‘cions
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