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Data presented in this paper were collected from three agri-
cultural and three forested sites along the Delmarva Penin-
sula, United States between March 2021 and July 2024. The
six study sites border salt marsh and have experienced agri-
cultural loss or forest loss from marsh migration driven
by sea-level rise, saltwater and freshwater flooding events,
and droughts. The study sites were subdivided into 4 zones
each: healthy, marginal, transitional, and marsh. Hydrolog-
ical monitoring equipment was installed in each zone to
study space-for-time changes from healthy marsh to healthy
upland. Groundwater level, conductivity, and temperature;
and soil moisture, conductivity, and temperature were mea-
sured in each zone in 15-minute intervals to understand
changes in the shallow aquifer and root zone soils. These
high-resolution measurements capture critical processes in
the shallow aquifer and root-zone soils, including shallow
soil salinization during storm surges, groundwater saliniza-
tion during droughts, and aquifer flushing during rainfall
events. This data is crucial for understanding the drivers of
marsh migration and their associated feedback mechanisms
in the coastal critical zone.
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Specifications Table

Subject Environmental Science

Specific subject area Hydrology

Type of data Time Series: Raw, Analysed, Filtered, Processed
Data collection Groundwater:

Groundwater pressure, temperature, and conductivity data were collected with
Solinst M3001 conductivity, temperature and depth (CTD) Leveloggers and
barometric pressure collected with Solinst Barologgers. Groundwater pressure
was converted to depth-to-water using the barometric pressure and manual
beep tape measurements. Electrical conductivity was converted to specific
conductance using the temperature data from the loggers.
Soil Moisture:
Soil water content, saturated extract, and temperature data were collected
with METER Group TEROS 12 sensors and ZL6 dataloggers.

Data source location Institution: University of DelawareCity/Town/Region:

. Milford (DE)

. Dover (DE)

. Princess Anne (MD)
. Crisfield (MD)

. Nassawadox (VA)

. Metompkin (VA)

DU WN =

Data accessibility Repository Name: Hydroshare
Direct URL to data:
https://www.hydroshare.org/resource/845670d788eb4385a17b1699bdc0383d/

1. Value of the Data

These datasets characterize groundwater level, temperature, and specific conductance; soil
water content, temperature, and saturation extract in three coastal agricultural and three
coastal forest sites along the Delmarva Peninsula. Sea-level rise, storm surges, and other
macroclimatic drivers (e.g., droughts and increased frequency of spring rain events), are driv-
ing coastal marshes to migrate upland into healthy forests and agricultural lands.

Coastal marsh systems are under-studied because data collection is often hindered by high
salinity affecting sensors, storms, flooding, and other coastal hazards destroying equipment,
and the remote nature of the sites.

The data presented in this publication are high-resolution timeseries datasets in 15-min in-
tervals that capture the short- and long-term impacts of hydrology driven changes to shallow
groundwater and unsaturated zone soils. This data collection was designed along transects
from healthy marsh to healthy upland to capture space-for-time processes of marsh migra-
tion.

The data provide a detailed view of the changes occurring as uplands die off and marshes
move inland. These datasets capture the hydrology within healthy marshes, transitioning up-
lands, and healthy uplands, which is crucial to understanding the spatial and temporal nature
of landscape changes.

The data in this study is valuable not only for analysis of present-day regime shifts along the
Delmarva, but also to inform hydrological models to predict future shifts in coastal settings
globally.
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2. Background

The Coastal Critical Zone network chose study sites with differing land uses, topographic
slopes, and coastal exposures to capture varying responses to hydrological drivers of marsh mi-
gration. One forest and one farm site bordering salt marsh were chosen in each of Delaware,
Maryland, and Virginia (Fig. 1a). The sites were instrumented in transects spanning from healthy
saltmarsh to healthy upland and delineated into zones of varying vegetation health: a) healthy:
vegetation is alive and there are no visible signs of salt stress; b) marginal: some forest trees
are visibly stressed (loss of leaves) and crops in the agricultural fields are smaller and patchy;
c) transitional: many of the adult trees are dead while shrubs and saplings dominate the under-
story; there are open patches of field where crops are no longer grown, and salt crusts may be
visible on the soil surface; d) marsh: dominated by Spartina patens and/or Phragmites australis
and fine silt and mud sediments (Fig. 1b-g).

Average tidal range at the Delaware and Maryland sites is ~0.4 m and at the Virginia sites is
~ 2 m relative to sea level (NAVD88) [1-3] and the sites experience frequent storms due to the
humid subtropical climate in the Mid-Atlantic. Most major storms occur in the fall and winter
months (Sep-Jan) and droughts are most prevalent in the summer and early fall (Jun-Sep). As
shown in this dataset, storm surges and overland saltwater flooding from storms, most notably
Tropical Storm Wanda (October 2021), drive increases in shallow root zone salinity and mois-
ture content that can take up to 6 months to recover, depending on the soil type. Additionally,
droughts can drive significant shallow subsurface salinization (Summer 2022) due to the reversal
of flow in the groundwater.

The forest sites are dominated by pinus taeda (Loblolly Pines) and agricultural fields are dom-
inated by either soybean or corn for half of the year on biennial rotation. The pines, corn, and
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Y Healthy2 @ Marsh1
@ Marginal 1 Marsh 2
Marginal 2

2
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Fig. 1. Map of the study sites and zones a) Six coastal CZN sites along the Delmarva, b) DE Forest, ¢) DE Farm, d) MD
Forest, e) MD Farm, f) VA Forest, g) VA Farm. Colors of the zones on the map correspond to the colors in the figures
below.



4 D. Pratt, RW. McQuiggan and E.S. Bacmedister et al./Data in Brief 59 (2025) 111336

soybean have a low conductivity tolerance, between 1 and 3 mS/cm [4,5] and vegetation die-off
can be observed at the sites.

3. Data Description

Figs. 2-4 show the groundwater level (depth to water, m), specific conductance (uS/cm),
and temperature (degrees C) collected from the shallow wells with Solinst conductivity, tem-
perature, and depth (CTD) sensors. The depths of the wells and ground surface elevation are
provided in the metadata on Hydroshare for each site. Temperature data have not undergone
any user processing and are direct output as downloaded from the Solinst Levelogger software.
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Fig. 2. Groundwater data (depth to water) for DE Forest (November 2021 to July 2024), DE Farm (May 2021 to July
2024), MD Forest (March 2021 to July 2024), MD Farm (May 2021 to July 2024), VA Forest (June 2021 to July2024), and
VA Farm (July 2022 to July 2024).
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Fig. 3. Groundwater specific conductance for DE Forest (November 2021 to July 2024), DE Farm (May 2021 to July 2024),
MD Forest (March 2021 to July 2024), MD Farm (May 2021 to July 2024), VA Forest (June 2021 to July2024), and VA Farm
(July 2022 to July 2024).

Pressure data were corrected for barometric fluctuations using the Solinst Levelogger software,
then converted to depth-to-water using reference depth to water measurements made at the
start and stop of each deployment using a Solinst beep tape. Electrical conductivity measure-
ments were converted to specific conductance using the standard equation given by Solinst
(20244, 2024b) [6,7]. Collection dates of the groundwater data for each site are as follows: 1)
DE Forest: November 2021-July 2024, 2) DE Farm: May 2021-July 2024, 3) MD Forest: May
2021-July 2024, 4) MD Farm: May 2021-July 2024, 5) VA Forest: June 2021-July 2024, 6) VA
Farm: July 2022-July 2024. Groundwater data are reported in the Hydroshare repository within
its designated site’s resource as “SiteName_DTW, Temperature, Specific conductance- Start Date-
EndDate”. Within the data resource, there is an XXSites.csv file which describes the site naming
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Fig. 4. Groundwater temperature for DE Forest (November 2021 to July 2024), DE Farm (May 2021 to July 2024), MD

Forest (March 2021 to July 2024), MD Farm (May 2021 to July 2024), VA Forest (June 2021 to July2024), and VA Farm
(July 2022 to July 2024).

system, well locations, installation dates, well screen depths, and zone type. There is also a “Site-
Name_DTW_SC_TE_StartDate_EndDate.csv” file where the sensor data are located. Additionally,
a ReadMe.md file is provided with additional study method, site, and data descriptors. Data in
Hydroshare is available from Pratt et al. (2025) [8].

Figs. 5-7 show the soil moisture water content (m3/m3), saturation extract (mS/cm), and
temperature (degrees C) collected from the shallow and deep Teros 12 soil sensors and ZL6 dat-
aloggers. Shallow sensors were installed from 10 to 20 cm below the surface and deep sensors
installed 20-30 cm below the surface. Collection dates of the soil data for each site are as fol-
lows: 1) DE Forest: December 2021-July 2024, 2) DE Farm: July 2021-July 2024, 3) MD Forest:
August 2021-July 2024, 4) MD Farm: July 2021-July 2024, 5) VA Forest: June 2021-July 2024, 6)
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Fig. 5. Soil Moisture from for DE Forest (December 2021 to July 2024), DE Farm (July 2021 to July 2024), MD Forest
(August 2021 to July 2024), MD Farm (July 2021 to July 2024), VA Forest (June 2021 to July 2024), and VA Farm (July
2022 to July 2024).

VA Farm: July 2022-July 2024. Soil data is reported in the Hydroshare repository within its des-
ignated site’s resource as “SiteName_Soil water content, Soil temperature, Electrical conductivity-
Start Date-EndDate”. Within the data resource, there is an "XXSites.csv" file which describes the
site naming system, sensor locations, installation dates, sensor depths, and zone type. There is
also a “SiteName_WC_ST_SC_StartDate_EndDate.csv” file where the sensor data is located. Addi-
tionally, a ReadMe.md file is provided with additional study method, site, and data descriptors.
Data in Hydroshare is available from (Pratt et al., 2025) [8].
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Fig. 6. Saturated extract for DE Forest (December 2021 to July 2024), DE Farm (July 2021 to July 2024), MD Forest
(August 2021 to July 2024), MD Farm (July 2021 to July 2024), VA Forest (June 2021 to July 2024), and VA Farm (July

2022 to July 2024).

4. Experimental Design, Materials and Methods
4.1. Field design

4.1.1. Groundwater
Each zone was outfitted with 1.5-in. (3.8 cm) diameter monitoring piezometers constructed of

PVC with 12-in. (30.5 cm) screen intervals. Conductivity, temperature, and depth (CTDs) loggers
(Solinst M3001 Levelogger 5) were installed in each well to monitor groundwater at 15-min
intervals. Specific conductance (SPC) was considered a proxy for salinity. A barometric logger
(Solinst M3001 Barologger 5) was installed at every site to compensate the groundwater levels
for atmospheric pressure [9,10].
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Fig. 7. Soil temperature for DE Forest (December 2021 to July 2024), DE Farm (July 2021 to July 2024), MD Forest (August
2021 to July 2024), MD Farm (July 2021 to July 2024), VA Forest (June 2021 to July 2024), and VA Farm (July 2022 to
July 2024).

4.1.2. Soil moisture

Each zone was outfitted with a TEROS 12 3-in-1 soil moisture + temperature & EC sensor
from METER Group. Healthy, marginal, and transitional zones at every site were outfitted with
a shallow sensor (10-20 cm depth) and a deep sensor (20-30 cm depth), while most marsh
zones were only outfitted with a shallow sensor. The Maryland agriculture and Virginia forest
sites have both a shallow and deep sensor in their marsh zones. Cores were augered to 30 cm,
sensors inserted, and the hole backfilled with the same sediment to not change the soil type.

Water content, saturation extract, and soil temperature was collected with a ZL6 datalogger from
METER Group in 15-minute intervals.
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4.2. Data collection, post-processing, and cleaning

Depth-to-water was measured according to the Delaware Geological Survey groundwater
monitoring procedures [10]. Depth-to-water measurements taken manually every time data was
downloaded using the Solinst Model 101 P2 Water Level Meter and incorporated into the data
processing code to calculate the error of the water level measurements from the conductivity,
temperature, and depth sensors (CTDs) due to sensor drift. The CTDs were also removed and
calibrated with every data download. Real time conductivity measurements were recorded with
5000 and 12,800 wS/cm calibration solutions in the Solinst software before calibration to quan-
tify sensor drift. The real time values were used to adjust the conductivity values collected from
the CTDs to account for drift. The conductivity data was also adjusted for temperature changes
and converted to specific conductance in post processing [6,7]. Electrical conductivity measure-
ments were converted to specific conductance using the standard equation given by Standard
Methods 2510B [7]. CTDs measured absolute pressure of the groundwater above the sensor (wa-
ter pressure + barometric pressure) and the total head of the water was calculated by baro-
metric pressure adjustments and ground surface elevation measurements [9,10]. The real-time
values from beep tape measurements before deployment and after collection were used to ad-
just the depth to water values collected from the CTDs to account for drift. Data validation and
quality assurance: All depth-to-water values for each logger deployment were assigned an ac-
curacy value. Accuracy values are the difference, in meters, between the last logger-measured
depth-to-water value in each deployment and the manual depth to water measurement made
at that time. An accuracy value of 0.075 m was used as a threshold and data from deployments
with accuracy values of greater than 0.075 m were not included in this dataset.

The soil moisture sensors are not sensitive to variations in soil texture because they run
at high measurement frequency [11]. Therefore, its generic calibration equation was used for
both volumetric water content (VWC) and bulk electrical conductivity (EC) measurements. The
accuracy for VWC measurements is + 0.03 m3/m3 and for EC (£ 5 % + 0.01 mS/cm) from O to
10 mS/cm and + 8 % from 10 to 20 mS/cm [12]. Most of our data falls below the 20 mS/cm
threshold for error, except for the VA Farm and VA Forest where some zones exceed this value.
It should be noted that there may be a larger error in any zones where the saturated extract is
above 20 mS/cm. The sensors convert to saturated extract from the measured EC.

Limitations

Missing data values in all the datasets are either due to malfunction of the sensors, bat-
tery issues and lost data, time between data deployments when the sensor was removed for
calibration or data retrieval, or data that did not meet our data quality control and validation
requirements and was removed.
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