
Monitoring Tidal Water Elevation and Monitoring Tidal Water Elevation and Monitoring Tidal Water Elevation and Monitoring Tidal Water Elevation and Monitoring Tidal Water Elevation and Monitoring Tidal Water Elevation and Monitoring Tidal Water Elevation and Monitoring Tidal Water Elevation and 
Water Quality in Four Water Quality in Four Water Quality in Four Water Quality in Four Water Quality in Four Water Quality in Four Water Quality in Four Water Quality in Four EmbaymentsEmbaymentsEmbaymentsEmbaymentsEmbaymentsEmbaymentsEmbaymentsEmbayments of of of of of of of of 
Long Island Sound, New York to Assess Long Island Sound, New York to Assess Long Island Sound, New York to Assess Long Island Sound, New York to Assess Long Island Sound, New York to Assess Long Island Sound, New York to Assess Long Island Sound, New York to Assess Long Island Sound, New York to Assess 
Tidal Wetland LossTidal Wetland LossTidal Wetland LossTidal Wetland LossTidal Wetland LossTidal Wetland LossTidal Wetland LossTidal Wetland Loss

Dick Cartwright ,Dick Cartwright ,Dick Cartwright ,Dick Cartwright ,Dick Cartwright ,Dick Cartwright ,Dick Cartwright ,Dick Cartwright ,TristenTristenTristenTristenTristenTristenTristenTristen TagliaferriTagliaferriTagliaferriTagliaferri and and and and and and and and 
Chris SchubertChris SchubertChris SchubertChris SchubertChris SchubertChris SchubertChris SchubertChris Schubert
U.S. GEOLOGICAL SURVEYU.S. GEOLOGICAL SURVEYU.S. GEOLOGICAL SURVEYU.S. GEOLOGICAL SURVEYU.S. GEOLOGICAL SURVEYU.S. GEOLOGICAL SURVEYU.S. GEOLOGICAL SURVEYU.S. GEOLOGICAL SURVEY (USGS)(USGS)(USGS)(USGS)(USGS)(USGS)(USGS)(USGS)
In cooperation withIn cooperation withIn cooperation withIn cooperation withIn cooperation withIn cooperation withIn cooperation withIn cooperation with
N.Y.S. N.Y.S. N.Y.S. N.Y.S. N.Y.S. N.Y.S. N.Y.S. N.Y.S. DEPARTMENT OF ENVIRONMENTAL DEPARTMENT OF ENVIRONMENTAL DEPARTMENT OF ENVIRONMENTAL DEPARTMENT OF ENVIRONMENTAL DEPARTMENT OF ENVIRONMENTAL DEPARTMENT OF ENVIRONMENTAL DEPARTMENT OF ENVIRONMENTAL DEPARTMENT OF ENVIRONMENTAL 
CONSERVATIONCONSERVATIONCONSERVATIONCONSERVATIONCONSERVATIONCONSERVATIONCONSERVATIONCONSERVATION (NYSDEC) (NYSDEC) (NYSDEC) (NYSDEC) (NYSDEC) (NYSDEC) (NYSDEC) (NYSDEC) 
STONY BROOK UNIVERSITY (STONY BROOK UNIVERSITY (STONY BROOK UNIVERSITY (STONY BROOK UNIVERSITY (STONY BROOK UNIVERSITY (STONY BROOK UNIVERSITY (STONY BROOK UNIVERSITY (STONY BROOK UNIVERSITY (SoMASSoMASSoMASSoMASSoMASSoMASSoMASSoMAS))))))))



NYSDECNYSDEC--USGS Cooperative USGS Cooperative 
Monitoring ProjectMonitoring Project

••BackgroundBackground

••Station LocationsStation Locations

••Design and Design and 
OperationOperationOperationOperation

••Project ResultsProject Results
–– RealReal--Time DataTime Data

–– Daily DataDaily Data

••Provisional FindingsProvisional Findings



Collaborative Efforts to Help Collaborative Efforts to Help 
Determine the Cause(s) of Determine the Cause(s) of 
Tidal Wetland LossTidal Wetland Loss

•NYSDEC--Surface elevation tables (SET’s) to 
determine low marsh elevation changes, and 
trend analyses of marsh losstrend analyses of marsh loss

• Stony Brook Univ. (SoMAS)--Marsh sediment 
dating and geochemical analyses

•USGS--Monitoring stations that collect real-time 
tidal water-level elevation and various water-
quality parameters.



West Pond, Glen Cove

1974 – 2005 trendsLIS

1974

From F. Mushacke, NYSDEC

LIS

2005

1974 IM acres = 21.8

2005  IM acres =  8.6. 

13.2 acres lost

60% loss

Trends



Frost Creek,  

Lattingtown 

1974 – 2005 trends

1974

From F. Mushacke, NYSDEC

2005

1974 IM acres = 55.5

2005  IM acres = 29.3 

26.2 acres lost

48% loss

Trends



Flax Pond, Old 

Field

1974 – 2006 trends

1974 IR

From F. Mushacke, NYSDEC

1974

2006From F. Mushacke, NYSDEC 2006

1974 IM acres = 60.4

2006  IM acres = 45 

15.4 acres lost

25% loss

Trends



East Creek, Sands Point (control) 2005 imagery with 1974 

overlay of tidal wetland boundaries

From F. Mushacke, NYSDEC



Station DesignStation Design

• Recorder in shelter 
mounted above 100-
year coastal-flood 
elevation

• Solar-charged battery

• Satellite antenna• Satellite antenna

• Data recorded every 6 
minutes

– Stored onsite

– Relayed hourly via 
satellite telemetry



East Creek and Frost CreekEast Creek and Frost Creek

• Structures (bridges) exist and enable 
emplacement of instruments directly in 
waterway

– Water elevation, water temperature, and specific 
conductance (used to compute salinity) measured



Flax PondFlax Pond
•Same elevation 
sensor  

•Also add-on water-
quality monitor
– Water temperature– Water temperature

– Specific 
conductance (used 
to compute salinity)

– Dissolved oxygen

– pH

– Turbidity



Project ResultsProject Results
RealReal--Time DataTime Data
Water elevationWater elevation

Wind speed

Water 
elevation

Wind direction



Project ResultsProject Results
RealReal--Time DataTime Data

SalinitySalinity

Precipitation

Salinity



Project ResultsProject Results
Daily DataDaily Data
Published annuallyPublished annually

• Tidal statistics (mean high 
and low waters) for water 
elevation

• Daily statistics (maximum, 
minimum, and mean)minimum, and mean)

– Water temperature and 
salinity (except West 
Pond)

– pH, dissolved oxygen, 
and turbidity from Flax 
Pond



Provisional FindingsProvisional Findings
•• Tidal water elevation and water quality varies between sites Tidal water elevation and water quality varies between sites 

and Long Island Soundand Long Island Sound

–– inlet configurationinlet configuration ---- tidal exchangetidal exchange

–– wind forcingwind forcing ---- freshwater inputsfreshwater inputs

•• Driven by longDriven by long--term sea term sea level changes level changes (no on(no on--site data yet) site data yet) 
and by short term storm eventsand by short term storm eventsand by short term storm eventsand by short term storm events

•• Marsh habitats represent longMarsh habitats represent long--term adaptations to local term adaptations to local 
conditions, changes in these conditions can be expected to conditions, changes in these conditions can be expected to 
effect marsh ecology/health, therefore;effect marsh ecology/health, therefore;

•• Understanding these adaptations to changes in tidal Understanding these adaptations to changes in tidal 
hydrology and water quality may provide clues to ongoing hydrology and water quality may provide clues to ongoing 
and potential future rates of tidal wetland lossand potential future rates of tidal wetland loss
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