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Water Quality Tools N N\

Applications to support
growers and managers

1) Chesapeake Bay Environmental Forecast System
2) EcoQyster: a model for predicting oyster growth
3) Coastal acidification and oyster aquaculture

4) Shellfish Thresholds and Aguaculture Resilience
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WATER QUALITY TOOL APPLICATIONS

Chesapeake Bay Environmental Forecasting System (CBEFS)

Real-time model
forecast setup:

Nowcast and 2-day

Atmospheric
(Nat. Weather Service)

Terrestrial
(USGS)

forecast automatically
produced nightly

Forecasts displayed on
the VIMS website

www.vims.edu/cbefs

Evaluate model performance
with observational data
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WATER QUALITY TOOL APPLICATIONS

Chesapeake Bay Environmental Forecasting System (CBEFS)

307+ .

Atmospheric s CBEFS

Chesapeake Bay Environmental

(Nat. Weather Service) 95 Forecast System

e PAGEMENU V¥
Terrestrial B 15 . —
) - DATA PRODUCTS
(U S G S) ) Chesapeake Bay Environmental Forecast
‘. \ System

Evaluate model performance
with observational data
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Chesapeake Bay

Environmental Forecast C B E F S

System

Chesapeake Bay Environmental Forecast System

Use our forecasts and "nowcasts" of temperature, salinity, dissolved oxygen, and other physical o I e I I I p e rat u re

and chemical factors within the Chesapeake Bay to help monitor Bay health and plan your on-

the-water activities. Based on observations and computer models developed by the Virginia

L L
Institute of Marine Science and partners, these tools accurately predict the current status of o S aI I n It
important environmental variables and how they are likely to change in the short-term.
Our Chesapeake Bay Environmental Forecast System simulates 3 conditions for each selected

iay-wide Salinity ariable:
* Oxygen

1. Nowcast: present-day status of selected variable in Chesapeake Bay

Hypaxia Line Plots

Fecused Salinity and

femperature Forec

N mll": 2. 2-Day Forecast: status of selected variable in the Bay 2 days from now, and ° AC I d Ifl Catl O n m etrl CS

3. Forecast Trend: difference between nowcast and forecast (% change over 2 days)

Acidification Forecasts

f

Pathogens (Vibrio) Click a selection below t0 access the spec:fied simulation . B acte ri a (Vi b ri O)
Dead Zone Forecasts

Sea-Level Report Cards

el BN » Harmful Algal
| | BEE N Blooms (HABS)

« Water clarity

www.vims.edu/cbefs
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WATER QUALITY TOOL APPLICATIONS

Bottom Oxygen: Forecast
November 11, 2023

screenshot of
/ bottom oxygen forecast
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Bottom Oxygen: Forecast WATER QUALITY TOOL APPLICATIONS
July 8, 2021

creenshot of

S
«—  Forecast for July
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= Poor bottom water

=
o
=
=
©
o
>
>
O
b
@
=
O
n
2
(]

9
= Bad bottom water

Hypoxic Waters




VIS | i

VIS Ui | seaco VIRGINIA AQUACULTURE CONFERENCE

Bottom pH Bottom pH

Nowcast (Sept. 21) Forecast (Sept. 23)

Bottom pH: Nowcast
September 21, 2021

Bottom pH: Forecast
September 23, 2021
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WATER QUALITY TOOL APPLICATIONS

Surface Q Surface Q

arag arag

pre-lda (8/31) post-lda (9/2)

Surface Aragonite Saturation State Surface Aragonite Saturation State
Nowcast: August 31, 2021 Forecast: September 2, 2021

Two day change: before storm (8/31/21)
to after storm (9/2/21)
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WATER QUALITY TOOL APPLICATIONS

% chance of HABs water clarity
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WATER QUALITY TOOL APPLICATIONS

Current products:

* Oxygen

e Salinity

* Temperature

e Acidification (pH, etc...)

 Harmful Algal Blooms

* Water clarity 15

 Vibrio www.vims.edu/cbefs
e Sea nettles

Questions? marjy@vims.edu
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WATER QUALITY TOOL APPLICATIONS

EcoQyster:
A model for

p re d I Ct I n g Ingestion Respiration

f(W, T, S, TSS, 02, Chl-a) £ (W, T, 02)

e Excretion

oyster growth

Mark J. Brush | Virginia Institute of Marine Science

.. _ a | WILLIAM
V'IV‘S & MARY

VIRGINIA INSTITUTE OF MARINE SCIENCE




VIS |0 | o Mo

VIRGINUA INSTTTUTE OF MARINE SGENCE

VIRGINIA AQUACULTURE CONFERENCE

WATER QUALITY TOOL APPLICATIONS

EcoOyster

* Predicts daily, seasonal, annual, and interannual tissue and shell growth
(weight and height)

“ Predicted
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EcoOyster initial Size:

1g DW

tissue

« Calibrated to observed growth from
around the Bay

« Operational at fixed sites around the Relative Annual

Bay and in ChesROMS-ECBO Growth
- 1

-0.8
-0.6
-0.4
-0.2
-0
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EcoOyster =
[ ¥l
- Vt \,”’J] ‘. herrystone Inlet Watershed
« Relevant to growth in both aquaculture (e.g., — WL
triploids) and restoration (e.g., diploids) contexts V & 7T

Simulates effects of water quality on growth and
tipping points related to acidification

Metrics for aquaculture:
» Growth rate
» Time to harvest
» Harvestable biomass

M. Kuschner, VIMS
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EcoOyster
AN UPDATED MODEL FOR
« Computes ecosystem services associated ol el
with oysters: OYSTER REEF RESTORATION

» Water filtration

» Water quality improvement

» Particulate and nutrient removal

» Economic value of nutrient removal
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WATER QUALITY TOOL APPLICATIONS

E C O Oy S t e r The Harris Creek Oyster Restoration Model v.2

Ors. Mark J. Brush and M. Lisa Kellogg
Virginia Institute of Marine Science
June 2018

 Available online through a
user interface

User-Defined Inputs:

Table 3. Background Water Quality
(outside the oyster-seagrass system)

Value
TEMP | 30

SAL 30
CHLAO | 10
TSMO | 10
coom || 0

TC020 || 30

020 10
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Coastal
Acidification
and Oyster
Aquaculture

Using CBEFS and EcoOyster to predict the
effects of acidification on Virginia oysters

: : S N . : : \\1111\\1
Catherine Czajka and Emily Rivest | Virginia Institute of Marine Science ‘/'lp‘s & MARY

VIRGINIA INSTITUTE OF MARINE SCIENCE
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Coastal Acidification in the Bay
affects oysters OF @

032*

e Coastal acidification: changes in chemistry
of Bay waters due to rising atmospheric CO,,
freshwater input, and nutrient runoff

 Acidification reduces pH and calcite
saturation state, which makes shell-building
harder for oysters
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WATER QUALITY TOOL APPLICATIONS

1 25

Predicting effects of acidification
on oyster shell growth at
aguaculture leases

p—
W

* Using CBEFS and EcoOyster

Water Depth (m)

[
o

» Lease sites provided by VMRC

« ‘Acidification exposure’is
guantified as time when calcite
saturation state is below 0.93
(Rivest et al., in prep)

Model Domain
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Acidification Exposure Time

By 2067, oyster lease sites
will experience

~1 month more of
acidification exposure

NN
o

W
o

N
o

86% of oyster leases will
experience an increase in exposure

Days of Exposure (Mean + 1 SE)
o

o

2017 2067
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Shell Thickness

0.12

Mean shell thickness
will be reduced by 33%
at oyster lease sites
due to acidification
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Shell thickness = ratio of
shell weight to shell height
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Shell Weight : Shell Height -+ 1 SE
=
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2017 2067
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Conclusions & Implications

« Qyster leases in Virginia will be exposed to unfavorable calcification
conditions more frequently in the future

* Reduced shell thickness may leave oysters more vulnerable to
predation or more difficult to shuck

« Aquaculture and restoration practices in the upper tributaries may be
at risk
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Shellfish Thresholds and
Aquaculture Resilience (STAR) Map

g/ College of Earth,Ocean,
and Atmospheric Sciences

Brian Katz | Oregon State University
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WATER QUALITY TOOL APPLICATIONS

Oyster production is most sensitive to what factors?

Production of Eastern Oysters (bushels)

80,000
60,000
40,000 -

Candidates:

| T | 1 \J | 1 1
1885 1990 1995 2000 005 2000 2015 2020

« Baseline environmental conditions?
 Extreme weather "highs" & "lows"?
« Acidification exposure?
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e.g.
Freshwater
discharge
extreme event,
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e.g.
Acidification
exposure
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WATER QUALITY TOOL APPLICATIONS

Shelifish Thresholds and Aquaculture Resilience (STAR) Map: Chesspeake Bay IS et s (D Ametipien LSwdes 4 B8 O 0 T . VIMS S

STAR Map:

.. interactive
: : data explorer

bty Spc - e ou - -t e i \
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WATER QUALITY TOOL APPLICATIONS

Conclusions & Implications

« Acidification exposure does matter
« Effects on production vary by location, season

« Local context can inform adaptation strategies

katzbr@oregonstate.edu



