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Janet Tran' - jtran1@pride.hofstra.edu
Paola Lopez Rodriguez' - plopezrodriguezl @pride.hofstra.edu
Tredd Smith' - tsmith37@pride.hofstra.edu
Katerina G. Tsakiri®, ktsakiri@rider.edu
Charalambos Petrocheilos®, charalambos.petrocheilos@postgrad.plymouth.ac.uk
Antonios Marsellos' - antonios.e.marsellos@hofstra.edu

'Department of Geology, Environment and Sustainability, Hofstra University, Hempstead, NY
’Department of Information Systems and Supply Chain Management, College of Business Administration,
Rider

University, Lawrence, NJ

3School of Computing, Electronics, and Mathematics at Plymouth University, United Kingdom

1. Introduction

The supplied water in Long Island, NY originates from the underground reserves available
throughout the island. Factors such as the installation of sanitary, storm-sewer systems, and large
scale groundwater pumpage have been affecting the amount of water in the reserves since the
area first began being developed. Suffolk, although founded around the same time as Queens,
lead to be a largely undeveloped area with a smaller population where residents have their own
well, many of which are still active today.
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Figure 1: Study area and USGS data collection sites (404416073491802, 405743072425701 for
Queens and Suffolk county respectively) are projected on a satellite image produced in Google
Earth. The dashed line represents the groundwater divide of the watershed in Long Island, NY
(Franke & McClymonds, 1972).
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These two areas have been studied in order to monitor the periodicity of groundwater in each
location (Figure 1). We have used data retrieved from the United States Geological Survey
(USGS) monitoring stations for the water depth levels in order to analyze the long-term
correlation between the groundwater in Queens and Suffolk County and their related
periodicities.

2. Methodology

The data sets of daily groundwater levels were collected from USGS, ranging from March 3,
2014, to February 26, 2019. Groundwater measurements were retrieved from two USGS stations
located in Queens and Suffolk County. The data was imported and analyzed in KoNstanz
Information MinEr (KNIME) to evaluate any possible missing values and applied different data
analytics techniques. The groundwater data were then detrended to convert the groundwater time
series in a stationary time series in order to study the different periodicities at both locations.
Applied the spectral analysis method, we determine the main periodicities for both groundwater
time series. The spectral analysis has been conducted in R software using the time series analysis
package (TSA package in R; Chan and Ripley, 2018) for the groundwater levels in Queens and
Suffolk. Groundwater time series analysis was performed by detrending the time series, and
further separation of the various time scale components (long, seasonal, and short term
component). With this information, we can determine the groundwater period in urban Queens
versus suburban Suffolk county.

3. Results-Conclusions

The spectral analysis of the groundwater from the two USGS stations for the time period of 2015
through 2019 has shown two main periods of 256 days and 142 days for Queens station, and two
main periods of 320 days and 160 days for Suffolk station (Table 1). The spectral density peaks
and related periods are shown in the plot of periodogram (Figure 2).

Queens
Frequency (cycles/time unit)  Spectral Period (days)
0.00391 0.00016 256
0.00703 0.00015 142
Suffolk
Frequency (cycles/time unit)  Spectral Period (days)
0.00625 0.00028 160
0.00312 0.00028 320

Table 1: For the time period of 2015-2019, the spectral density, related frequency (cycles/time
unit), and periods are presented for Suffolk county USGS station 405743072425701 and Queens
county USGS station 404416073491802.
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Figure 2: Periodograms showing the major cycles of groundwater for Queens (upper) and
Suffolk region (lower). Periodicities (in days) are showing with a red bullet on each
corresponding spectral density peak.
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