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Seagrass Distribution in 1930 vs. 2014 in the Peconic Estuary, Long Island, NY

v

-

j’ﬁ

0 2
m—wmw— Nautical Miles

>

‘ Peconic Bay

¥ f.d' \J/' \

3

¢

/

/4

| ‘ Gardiner's Bay
N v \—- \
o3 r

7
|

’\n

[ % )

2
s—m— Nautical Miles

Atlantic Ocean

h
Tl

0 2 4
s w1 Nautical Miles

Peconic Estuary

J
:\\\M:
A

PROGRAM
N
- Year 2014 Eelgrass
w E
- Year 1930 Eelgrass
S

Coordinate System: NAD 1983 UTM Zone 18N
Projection: Transverse Mercator

Units: Meter

Author: Peter Larios

Note: 1 Nautical Mile=1.15 Miles

2014 Eelgrass Distribution (2014) [Downicad]. Peconic Estuary Program
1520 Eeigrass Distribution (2014) [Downicad|. Peconic Estuary Program

Long Island Sound

Atlantic Ocean

0 5 10
m—mmm Nautical Miles




Seagrass Distribution in 1930 vs. 2014 in the Peconic Estuary, Long Island, NY
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Sediment-laden water (murky)
attenuates or blocks light making

less light accessible to the seagrass
for photosynthesis

Less light attenuation=higher
photosynthetic rate

https://oceanfdn.org/seagrasses-natures-water-filter/]
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M TURBID LAKE

LIGHTVERSUS DEPTH PROFILES FOR A CLEAR LAKE
(k=0.2 ML) AND ATURBID LAKE (k=0.9 ML),

(Light reaching seagrass)

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



Natural Light
Attenuation

Chlorophyll (chl-a) g

(Light reaching seagrass)



Natural Light
Attenuation

(Light reaching seagrass)

https://www onsiteinstaller.com/online_exclusives/2017/09/an_installers_guide_to_total_suspended_solids


http://www.onsiteinstaller.com/online_exclusives/2017/09/an_installers_guide_to_total_suspended_solids

Natural Light
Attenuation

4

ChIoroph

Total L

- .

(Light reaching seagrass)

https://wallhere.com/en/wallpaper/1035096



Bio-optical
Model

/

% Laght to

Bottom

~10-30% surface light



Why create a -

light model?

* Easily collected parameters \
\4

Bio-optical
Model

\

/

% Laght to

Bottom



Why create a -

light model?
* Easily collected parameters
* Calculate % light to bottom
\4

Bio-optical
Model

/

% Laght to

Bottom




Why create a
light model?

* Easily collected parameters
* Calculate % light to bottom

 Parameters can be modified for
future scenarios.

BIO -0 t1C'1l
e Useful for whole plant carbon Model _
balance and eelgrass

productivity
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Bottom




Why create a
light model?

Easily collected parameters
Calculate % light to bottom

Parameters can be modified for
future scenarios.

BIO -0 t1C'11
e Useful for whole plant carbon Model _
balance and eelgrass

productivity

Can be used with other models.

% laght to

Bottom
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Water Quality Sampling

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

* Measures irradiance and % surface light through the water column
at0.1,0.2,0.4,0.8,1.4, 2.0, 3.0m

e YSI Sonde:

* Measures temperature, DO, salinity, conductivity, and turbidity
within 0.5m of the bottom.

* Whole water samples:
e ——
* Chlorophyll-a and TSS (total suspended solids) = s =

* Monthly: i
» CDOM -




Creation of the bio-optical model

LIGHT (% SURFACE|
0 20 40 060 80 100
|

[ CLEAR LAKE
M TURBID LAKE

LIGHT VERSUS DEPTH PROFILES FOR A CLEAR LAKE
(k=0.2 ML) AND A TURBID LAKE (k=0.9 M-1).

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.

+ Kc[ChI] + Kg[TSS] + ko) [CDOM] s s
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LIGHTVERSUS DEPTH PROFILES FORA CLEAR LAKE
(k=02 ML) ANDATURBID LAKE (k=0.9 ™)), [P




Creation of the bio-optical model

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

K=Ky + Kc[ChI] + kg[TSS] + ko) [CDOMY] s
* Kd values used to determine % light to bottom.

PLW=exp(-K *Z,..,)*100

max



Multiple Linear Regression (MLR)

* Entire bay




Multiple Linear Regression (MLR)

* Entire bay
* Sections of the bay




Multiple Linear Regression (MLR)

* Entire bay
 Sections of the bay
* Individual sites




Results

* Regions were similar for all variables

West to East ---->



Results

* Regions were similar for all variables

orophyll {ug/L)

1]

U
|
-
|

West to East ---->



Results

* Regions were similar for all variables
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Results

* Regions were similar for all variables
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Results

e Sites were similar for all variables

West to East ---->



Results

e Sites were similar for all variables

West to East ---->
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e Sites were similar for all variables

Wést to Eaét -




(7))
@
O

qV)
-

)

>
©

S

O
Y

| -
0O
£

(7))

)

-

)

=

(7))

Q
x
V)

[ J

2 GRS

“ West to East --




Results

e Sites were fairly similar for all variables
* Regions were also similar for all variables

* Individual variables performed poorly with K (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 (R? =0.25, p < 0.001):

K,= 0.3225 + 0.021*[TSS (mg/L)] + 0.001*[Chl-

a(ug/L)] + 0.203*[CDOM_, -]




Percent light to bottom

(PLW)
\
> 10% > 15 % > 18.5% >20% > 22.5% > 25% > 30%
D o o D o D D
Yes No Yes No Yes No Yes No Yes No Yes No Yes No
I
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Percent light to bottom

(PLW)
\4
>10% > 15 % > 18.5% >20% > 22.5% > 25% > 30%
Yes No Yes No Yes No Yes No st No Yes No Yes No
1 0 1 0 1 0] 1 0] 1 0 1 0] 1 0]
\ / \ / \ / \ i \ / \ / \ /

Perform for every day of sampling (18 days)
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Percent light to bottom

(PLW)
\4
>10% > 15 % > 18.5% >20% > 22.5% > 25% > 30%
Yes No Yes No Yes No Yes No st No Yes No Yes No
1 0 1 0 1 0] 1 0] 1 0 1 0] 1 0]
\ / \ / \ / \ i \ / \ / \ /

Perform for every day of sampling (18 days)

VERVARRVARVERVIERVIERY

Add values
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Percent light to bottom

(PLW)
\4
> 10% > 15 % > 18.5% >20% > 22.5% > 25% > 30%
Yes No Yes No Yes No Yes No Yes No Yes No Yes No
1 0 1 0 1 0 1 0 1 0 1 0 1 0
\ / \ / \ / \ / \ / \ / \ /
Perform for every day of sampling (18 days)
Add values
>10% >15% > 18.5% >20% > 22.5% > 25% > 30%
Days over

(Values 0-18)




Days of Percent Light over 22.5%

18 8 D Eelgrass

17 Depth = 5m

7
6
5

&

Percent light through
water of 22.5% was
the best predictor of
eelgrass presence
absence (R? = 0.344,

threshold at 11 days).

High false positive
rate (38%).

Not very good
predictor of eelgrass.
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Classification and regression tree (CART)

Is it nice outside?

Weather
/\
Sunny Cloudy
/\ /\
Over 85 F Under 85F e Overcast
N\ 1 1 AN
Humid Not Humid Yes No Cold Over70F

Lo b

No ES

No Yes

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



Classification and regression tree (CART)

Eelgrass
presence/a bsence Depth
< 5m >S>m
Temperature Temperature
<30C >30C No
Light Light
o 0 No g
>22.5% <22.5% ° e
Yes No






What else besides light?

e Sediment grain size and organic matter




What else besides light?

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

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

* Sediment grain size and organic matter

* Temperature
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What else besides light?

* Sediment grain size and organic matter

* Temperature

Hours Over 25C
6 - 631
632 - 862
863- 1,126
1,127 - 1,378
1,379 - 1,648

Depth > 5m




What else besides light?

* Sediment grain size and organic matter

* Temperature
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What else besides light?

* Sediment grain size and organic matter

* Temperature

Orlent Harbor

—_— Southold Bay




What else besides light?

Sediment grain size and organic matter
* Temperature

Cedar Point

Orient Point
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What else besides light?

* Sediment grain size and organic matter
* Temperature

* Hardened shorelines

(A) Natural Shoreline

il | |
H “ ’ Wave Attenuation |
M
L ([ g
Sediment '-,L

73

Trapping }."% = " ::;7 p—
s e P

(B) Bulkhead shoreline

.' ) Wave Reflection
3
N
" Sediment
Resuspension &
Scour

Currin 2019

Prosser et. al 2018



What else besides light?

e Sediment grain size and organic matter
* Temperature

e Hardened shorelines




What else besides light?

e Sediment grain size and organic matter
* Temperature

e Hardened shorelines
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What else besides light?

e Sediment grain size and organic matter
* Temperature

e Hardened shorelines




What else besides light?

* Sediment grain size and organic matter
* Temperature

e Hardened shorelines, i.e. bulkheads




What else besides light?

e Sediment grain size and organic matter
* Temperature

e Hardened shorelines, i.e. bulkheads

i R

+ 170% Iincrease
since 2000







What else besides light?

Sediment grain size and organic matter
Temperature
Hardened shorelines

 Wave exposure

Koch et. al 2007



What else besides light?

Sediment grain size and organic matter
* Temperature
* Hardened shorelines

e Wind exposure




What else besides light?

e Sediment grain size and organic matter
* Temperature
* Hardened shorelines

e Wind exposure




What else besides light?

Sediment grain size and organic matter
Temperature
Hardened shorelines

e Wind exposure







Classification and regression tree (CART)

Eelgrass
presence/a bsence Depth
<5m >5m
Temperature Temperature
<30C >30C No
Light Light ®
>225%  <22.5% Yes
Yes No



Source zample

Random Forest Classification
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Days of PLW > 10, 25, 50, 75% IQR Cumulative hours Sequential Distance (m) to Direction (°) to \
15,18.5,20,22.5, values for PLW over25,26,27,28, hoursover25&  hardened shoreline & hardened shorelineand RVE (Refative  Depth (m)
25, 30 % (7 layers) (3layers)  29,30°C (6 layers)  27°C (2 layers) bulkhead (2 layers)  pylkhead (2 layers) Wind Exposure) -

Extract values to points

Random points o, SO I
withinOto5m — THAA ® KA
depth (45,000) Random Points
% with extracted .
7 values (50,000) Variables= 24
RemdGfapomty Accuracy = 99.3%
within eclgrass
‘5-‘100’ ! AUC=0.971
Random Points with Nodes =720
Eelgrass 5 Presence/Absence
delineation data using "Select by

polygon’ (50,000)




Classification and regression tree (CART)

Is it nice outside?

Weather
/\
Sunny Cloudy
/\ /\
Over 85 F Under 85F e Overcast
N\ 1 1 AN
Humid Not Humid Yes No Cold Over70F

Lo b

No ES

No Yes

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



Classification and regression tree (CART)

Is it nice outside?

Weather

| think it’s nice out when it’s

over 70 and not raining!

Humid Not Humid Yes No Cold Over70F

No Yes

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



Feature Importance

Is it nice outside?

Temperature
‘/\
Over 70F Under 70F
7\ l
Raining Sunny No
oo
No Yes

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



Depth (m) 50th IQR values Cumulative hours Sequential Distance (m) to Direction (° ) to RWE (Relative
for PLW over 25C hours over 25C bulkhead bulkhead
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Cumulative hours
th
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Sequential Distance (m) to

Direction (° ) to
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Nodes = 720
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Depth (m) Cumulative hours Sequential Distance (m) to Direction (° ) to RWE (Relative

\ over 25C hours over 25C bulkhead bulkhead Wind Exposure)
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2000 to 2014
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Gardiner's Bay
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Coordinate System: NAD 1983 UTM Zone 18N
Projection: Transverse Mercator
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Gardiner's Bay
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Current (predicted) 5,495 44,505 NA
+0.25°C 285 49,715 -94.8% 030
+H).5°C 11 49,989 -99.8% 040
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Climate change- future predictions

.0.74

+0.23-0.74 °C/ 10 years

B N C



Climate change- future predictions

0.46
0.56
-

+0.35-0.63 2C/ 10 years

10 year ten

Current (predicted) 44,505

TR
+().75°C 50.000 -100% 2050




Climate change

Possible future sea levels for different greenhouse gas pathways
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Low SLR (0.2m) 5,648 44,352 +2.8%

Medium SLR (0.4m) 5,626 44,374 +2.4%

High SLR (0.8m) 5,207 44,788 5.2%
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Climate change

Scenario % Change
+0.25°C & Low SLR 49757 | -95.6%

+0.25°C & Medium SLR 140 49,860 -97.5%

+0.25°C & High SLR n 49,909 -98.3%

+).5°C & Low SLR 49,988 -99.8%
+0.5°C & Medium SLR 49,989 -99.8%
+0.5°C & High SLR 49,985 -99.7%
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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 220-2509)

* 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 CO, increases (Zimmerman 2015):

* Temperature
* Sea level rise




Questions?
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