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~90% decline since 1930 
(35% since 2000) 





https://oceanfdn.org/seagrasses-natures-water-filter/ 



Natural Light 
Attenuation  

(Light reaching seagrass) 

https://www.waterontheweb.org/under/la
keecology/04_light.html 
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Natural Light 
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(Light reaching seagrass) 

https://wallhere.com/en/wallpaper/1035096 
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~10-30%  surface light 
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Why create a 
light model? 

• Easily collected parameters 

• Calculate % light to bottom 

• Parameters can be modified for 
future scenarios. 

• Useful for whole plant carbon 
balance and eelgrass 
productivity 

• Can be used with other models. 













Water Quality Sampling 

• Bi-Weekly (May-Oct, 2017/18): 
• Li-Cor: 

• Measures irradiance and % surface light through the water column 
at 0.1, 0.2, 0.4, 0.8, 1.4, 2.0, 3.0m 

• YSI Sonde: 
• Measures temperature, DO, salinity, conductivity, and turbidity 

within 0.5m of the bottom. 

• Whole water samples: 
• Chlorophyll-a and TSS (total suspended solids) 

 

• Monthly: 
• CDOM 



Creation of the bio-optical model 

https://www.waterontheweb.org/under/la
keecology/04_light.html 



Creation of the bio-optical model 

• Utilizes the chlorophyll-a, TSS, and CDOM values 
collected for calculation of predicted Kd. 

 

 
Kd=k(w) + kC[Chl] + kS[TSS] + k(g)[CDOM] 

https://www.waterontheweb.org/under/la
keecology/04_light.html 

Batiuk et. al 2000 



Creation of the bio-optical model 

• Utilizes the chlorophyll-a, TSS, and CDOM values 
collected for calculation of predicted Kd. 

 

 

• Kd values used to determine % light to bottom. 

 
PLW=exp(-Kd*Zmax)*100 

Kd=k(w) + kC[Chl] + kS[TSS] + k(g)[CDOM] Batiuk et. al 2000 
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• Entire bay 
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Multiple Linear Regression (MLR) 
• Entire bay 

• Sections of the bay 

• Individual sites 



Results 
• Regions were similar for all variables 
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Results 
• Sites were similar for all variables 

 

 

West to East ----> 



Results 

• Sites were fairly similar for all variables 

• Regions were also similar for all variables 

• Individual variables performed poorly with Kd (site, 
region, and bay) 

 



Results 
• Sites were fairly similar for all variables 

• Regions were also similar for all variables 

• MLR (TSS+Chl+CDOM) performed poorly for site 
and region 

• Best model (R2 = 0.25, p < 0.001): 

 

Kd= 0.3225 + 0.021*[TSS (mg/L)] + 0.001*[Chl-
a(ug/L)] + 0.203*[CDOMabs350] 
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Percent light to bottom 

(PLW) 

> 10% > 15 % > 18.5% >20% > 22.5% > 25% 

Yes Yes Yes Yes Yes Yes No No No No No No 

1 1 1 1 1 1 0 0 0 0 0 0 

> 30% 

Yes No 

1 0 

 > 10% > 15 %  > 18.5% >20% > 22.5% > 25% > 30% 

 Add values 

Perform for every day of sampling (18 days) 

Days over 

(Values 0-18) 



A 

B 

C 

E 

D 

C 

A 

B 

D E 

Percent light through 
water of 22.5% was 
the best predictor of 
eelgrass presence 
absence (R2 = 0.344, 
threshold at 11 days). 
 
High false positive 
rate (38%). 
 
Not very good 
predictor of eelgrass. 

A 

B C 

D E 



Chlorophyll 



Total Suspended Solids Chlorophyll 



Total Suspended Solids Chlorophyll Light Attenuation 



Classification and regression tree (CART) 

Is it nice outside? 

Weather 

Cloudy Sunny 

Over 85 F Under 85F 

Yes 

Humid Not Humid 

No 

Yes 

Rainy Overcast 

No Cold Over 70 F 

No Yes 

http://www.sloveniatimes.com/weather-sunny-and-warm-weekend https://en.wikipedia.org/wiki/Overcast 



Classification and regression tree (CART) 
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What else besides light? 
• Sediment grain size and organic matter 
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Southold Bay Orient Harbor 



What else besides light? 
• Sediment grain size and organic matter 

• Temperature 
Cedar Point Orient Point 

Hay Beach Bullhead Bay 
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What else besides light? 
• Sediment grain size and organic matter 
• Temperature 

• Hardened shorelines 

Prosser et. al 2018 

Currin 2019 
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+ 130% increase 
since 2000  
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What else besides light? 
• Sediment grain size and organic matter 
• Temperature 

• Hardened shorelines, i.e. bulkheads 



What else besides light? 
• Sediment grain size and organic matter 
• Temperature 

• Hardened shorelines, i.e. bulkheads 

+ 170% increase 
since 2000  
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What else besides light? 
• Sediment grain size and organic matter 
• Temperature 
• Hardened shorelines 

• Wave exposure 

Koch et. al 2007 
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Classification and regression tree (CART) 
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presence/absence Depth 
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Random Forest Classification 

https://www.mql5.com/en/articles/3856 













Variables= 24 
Accuracy = 99.3% 
AUC = 0.971 
Nodes = 720 
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Classification and regression tree (CART) 

Is it nice outside? 

Weather 

Cloudy Sunny 

Over 85 F Under 85F 

Yes 

Humid Not Humid 

No 

Yes 

Rainy Overcast 

No Cold Over 70 F 

No Yes 

http://www.sloveniatimes.com/weather-sunny-and-warm-weekend https://en.wikipedia.org/wiki/Overcast 

I think it’s nice out when it’s 
over 70 and not raining! 



Feature Importance 

Is it nice outside? 

Temperature 

Under 70F Over 70F 

Raining No 

http://www.sloveniatimes.com/weather-sunny-and-warm-weekend https://en.wikipedia.org/wiki/Overcast 

Sunny 

No Yes 



Variables= 7 
Accuracy = 99.4% 
AUC = 0.979 
Nodes = 640 

Variables= 24 
Accuracy = 99.3% 
AUC = 0.971 
Nodes = 720 



Variables= 6 
Accuracy = 99.5% 
AUC = 0.979 
Nodes = 680 

Variables= 7 
Accuracy = 99.4% 
AUC = 0.979 
Nodes = 640 

Variables= 24 
Accuracy = 99.3% 
AUC = 0.971 
Nodes = 720 



Variables= 6 
Accuracy = 98.5% 
AUC = 0.949 
Nodes = 50 

Limit node size 

to 50 

Final 
model 



False negative = 
Predicted no 
presence when 
actual presence 





False positive = 
Predicted presence 
when actual  no 
presence 
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Restoration area 



Climate change- future predictions 

+ 0.3 ºC / 10 years  

2030 

2040 

2050 

Rice et. al 2014 
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Rice et. al 2014 

+ 0.23 - 0.74 ºC / 10 years 



Climate change- future predictions 

2030 

2040 

2050 

Rice et. al 2014 

+ 0.35 - 0.63 ºC / 10 years 



Climate change 



https://www.fisheries.noaa.gov/feature-story/coastal-squeeze-changing-tactics-dealing-climate-change 



Climate change 
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Plaisted et. al 2019 

Genetic diversity and resilience 
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Genetic diversity and resilience 



Zimmerman et. al 2015 



Zimmerman et. al 2015 



Summary 
• Seagrasses worldwide and locally are declining 

• Light model performed poorly 

• Random forest modeling removed all light variables for 
the best model 

• RWE, bulkheads, temperature, and depth are the most 
important  

• Temperature increases over 0.75C yielded a 100% loss 

• Sea level rise increased suitable habitat 
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Future Recommendations 
• Delineate all existing beds with ground-truthing 

• Determine temperature thresholds of Z. marina in Peconic Bay 

• Determine areas in Peconic Bay where bulkheads/hardened 
shorelines are currently impacting eelgrass and areas of future risk 
with SLR (absence 220-250º)  

• Investigate groundwater effects on eelgrass  
• Bullhead Bay/Sebonac Creek (?), Coecles Harbor, Napeague Harbor 
• Groundwater samples throughout bay (especially around Shelter Island, Rozell 

& Wong 2010) 
• Especially with temperature 

• Incorporate oceanic CO2 increases (Zimmerman 2015): 
• Temperature 
• Sea level rise  



Questions? 
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