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CHANGE DRIVERS IN FOUNDATION SAYV | INTRO
Human and climate stressors threaten long-term resilience of

SAY htts

e
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CHANGE DRIVERS IN FOUNDATION SAV | INTRO

SAYV foundation species respond to change differently and
require individual management solutions

Invasive canopy formers
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Q1: CHANGES IN BAYWIDE SAV OVER TIME | RESULTS

Baywide SAﬂ

Cover

Ruppia occupies most Baywide area for a
single species since Zostera crash in late ‘90s
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Research Questions]|

What is the role of Ruppia
in Baywide SAV gains and
losses?

Cover

Baywide SAV}

What environmental
variables drive interannuadl
Ruppia change across CB?
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Q1: CHANGES IN BAYWIDE SAY OVER TIME | RESULTS

Baywide SA
Cover

Chesapeake Bay SAV changes over time
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Q1: CHANGES IN BAYWIDE SAV OVER TIME | RESULTS

Baywide SA
Cover

[Eomie]

Recent large gains and crashes were
mesohaline events
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Q1: CHANGES IN BAYWIDE SAV OVER TIME | RESULTS

Recent large gains and crashes were
Ruppia events
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Q1: CHANGES IN BAYWIDE SAV OVER TIME | RESULTS

Recent large gains and crashes were
Ruppia events
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What is the role of Ruppia in Baywide
SAV trends?

-Ruppia occupies more area than Zostera, largest
individual species coverage

-Thousands of HA gains and losses over the last
20 years were mostly Ruppia events



Research Questions |

What is the role of Ruppia in
Baywide SAV gains and losses?

Baywide
Ruppia

Cover

What environmental variables

Changing climate

drive interannual Ruppia iressors
change across the Bay?



Q2: EFFECT OF WATER QUALITY ON RUPPIA OVER TIME| METHODS

METHODS | Quantifying annual Ruppia change:

Ruppia zone

Ruppia
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Ruppia
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some polyhaline
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Q2: EFFECT OF WATER QUALITY ON RUPPIA OVER TIME| METHODS

METHODS | Quantifying annual Ruppia change:

Two analyses: Baywide and Watershed analysis

Ruppia
Cover

Baywide J

BayW|de Water Quallty

Watershed nutrient Ioads_

Wldgeon grass
] dominant zone
0o In CB




Q2: EFFECT OF WATER QUALITY ON RUPPIA OVER TIME| METHODS

METHODS | Quantifying annual Ruppia change:

Two analyses: Baywide and Watershed analysis
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Q2: EFFECT OF WATER QUALITY ON RUPPIA OVER TIME| METHODS

METHODS | Quantifying annual Ruppia change:

Two analyses: Baywide and Watershed analysis
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Q2: EFFECT OF WATER QUALITY ON RUPPIA OVER TIME| METHODS

METHODS | Quantifying the role of multiple

simultaneous water quality variables

on annual Ruppia change:
Structural Equation Modeling

Piecewise SEM A Ru = (Ru, - Ru,.1) / RUpax area
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* Linear mixed effects models
. : A simple linear regression: NPTN ~ Fertilizer
analyzing Ruppia change
with Station/Subestuary as
A Fert NPTN

random effect

A simple linear regression: Fertilizer ~ Agriculture %

A single causal model (SEM)



Q2: EFFECT OF WATER QUALITY ON RUPPIA OVER TIME| RESULTS

RESULTS | Watershed drivers of annual
Ruppia change: Watershed SEM
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Q2: EFFECT OF WATER QUALITY ON RUPPIA OVER TIME| RESULTS

RESULTS | Mainstem water quality drivers of
Ruppia change: Baywide SEM
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CHANGES IN FOUNDATION SAV | QUESTIONS

Summary | Freshwater influxes bring

Baywide SAV
Cover

nutrients, suspended solids through
Ruppia zone, lowers salinity

011 Ruppia change
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CHANGES IN FOUNDATION SAV | QUESTIONS

Summary |

Baywide SAV
Cover

What is the role of Ruppia in Baywide SAV
trends?

Ruppia gains and dieback play a huge role in
Baywide SAV change over time

What environmental variables drive interannual
Ruppia change across the Bay?

Freshwater influxes brings nutrients, suspended
solids through Ruppia zone



CHANGES IN FOUNDATION SAV | QUESTIONS

Next Steps |

Baywide SAV}

Cover

-Incorporate climate stressors (SLR,
habitat avail, rain, etc)

-Create and apply a predictive model
PPy @ P Baywide SAV

Cover

-Focusing on specific events or known
years

-Apply this technique throughout the
Bay, for different communities and
species
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Next Steps |
the Rise of Ruppia
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How do we manage for healthy Ruppia
meadows throughout the Chesapeake?
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3
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What does Ruppia food web
composition, structure, function look like
(epifaunaq, fish)2 Compared to other SAY
species (LA)

Can we use Ruppia to reach restoration
goals? (EH, AH)?
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