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How will climate change and human activities 
affect the major communities of submersed 
aquatic vegetation in the Chesapeake Bay?
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How will climate change and human activities 
affect the major communities of seagrass and 
aquatic vegetation in the Chesapeake Bay?

No further nutrient reductions

More nutrient reductions

Temperature rise Rainfall variability

&

Climate change
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Step 1: How have past environmental conditions affected SAV 

communities?

-VIMS aerial SAV survey data & CBP water quality data (1984-2020) 

Step 2: How will environmental conditions shift with climate change 

& with human activities?

Step 3: How will shifting conditions and shifting species affect SAV 

meadow coverage into the future? 

Predicting the future in three steps|



Step 1: ID major communities of Chesapeake Bay 
seagrass and vegetation

Zostera monoculture

Ruppia monoculture

Oligohaline/Tidal 
Fresh community

Mixed Mesohaline

Ceratophyllum demersum
Elodea canadensis
Myriophyllum spicatum
Najas minor



Tidal fresh and 
widgeongrass are the 
dominant 
communities now

Step 1: Dominant communities have changed over 
time in response to climate and management

New dominants



Structural Equation Modelling 

example from Ruppia community| 
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Step 1 RESULTS: 
Different communities controlled by different seasonal 
variables, according to SEM from 1984-2020



Step 1: How have past environmental conditions affected seagrass 

communities?

-New dominants are controlled by flow of nutrients from watershed

Step 2: How will environmental conditions shift with climate change 

& with human activities?

Step 3: How will shifting conditions and shifting species affect 

seagrass meadow coverage into the future? 

Predicting the future in three steps|



Step 1: How have past environmental conditions affected seagrass 

communities?

-New dominants are controlled by flow of nutrients from watershed

Step 2: How will environmental conditions shift with climate change 

& with human activities?

-CBP climate modelling scenarios (2020-2060)

Step 3: How will shifting conditions and shifting species affect 

seagrass meadow coverage into the future? 

Predicting the future in three steps|



No further nutrient reductions More nutrient reductions

Temperature rise Rainfall variability

&

Step 2: Two future scenarios from CBP Modelling data|

No Further Action

Temperature rise Rainfall variability

&

Nutrient Reductions

Climate change accelerates Climate change accelerates 



Step 2: Temperature increase, rainfall variation in 

both, further nutrient reductions vs no action

Future
Future



Step 1: How have past environmental conditions affected seagrass 

communities?

-New dominants are controlled by flow of nutrients from watershed

Step 2: How will environmental conditions shift with climate change 

& with human activities?

-Created 2+ scenarios: 

No Further Action = Climate change, Nutrient levels stagnant

Nutrient Reduction = Climate change, Nutrient levels decrease

(Other comparison scenarios including No CC and even more 

reductions)

Step 3: How will shifting conditions and shifting species affect 

seagrass meadow coverage into the future? 

Predicting the future in three steps|



Step 1: How have past environmental conditions affected seagrass 

communities?

-New dominants are controlled by flow of nutrients from watershed

Step 2: How will environmental conditions shift with climate change 

& with human activities?

-Created 2+ scenarios

Step 3: How will shifting conditions and shifting species affect 

seagrass meadow coverage into the future? 

-Predictive modelling from 2021-2060 under climate change and 

nutrient management scenarios

Predicting the future in three steps|



New dominants respond most positively to nutrient 
reductions! 

ZosteraRuppia

Fresh Mixed Meso



0% of No Action simulations reach Baywide goals, 
0% of Nutrient reduction simulations reach Baywide
goals..but get much closer by 2060!
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Gains in Choptank, Lower E Shore, MD mainstem offset 
losses in York/James, VA mainstem…



Temperature increases will widen the shift in dominant species, 
and management must adjust accordingly. 

Nutrient reductions in the tidal fresh/oligohaline & Ruppia
zones are essential, especially because the new dominants 
respond best to nutrient management

Local/regional action offsets and prevents the effects of global 
climate change (!!)

-targeted nutrient management that benefits climate-tolerant species 

encourages continued recovery

SUMMARY|



Segment by segment projections, Basin by basin projections in our web 
app

We have baywide goals, segment goals… next step is community goals
-Sentinel program will help here!

Gauge progress on multi-year chunks of time, because new dominants 
aren’t as stable as eelgrass

We must start modelling and predicting species shifts, food web shifts, 
and changes in fisheries/blue crabs/services

What would other regions need to do future predictions like this? Can we 
build a roadmap for data poor regions to follow us in the Bay?

LESSONS LEARNED & WHAT WE DO NEXT|
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