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Overview

- Indicator of salinity changes and location of the freshwater-saltwater interface
- Focus of the NIDIS Coastal Carolinas Drought Early Warning System (DEWS)
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Source: Conrads, P.A., Rodgers, K.D., Passeri, D.L., Prinos,
S.T., Smith, C., Swarzenski, C.M., and Middleton, B.A., 2018,
Coastal estuaries and lagoons — The delicate balance at the
edge of the sea: U.S. Geological Survey Fact Sheet 2018-
3022, 4 p. https://doi.org/10.3133/fs20183022.


https://doi.org/10.3133/fs20183022

Approach and methods

Table 1. Coastal salinity classifications, descriptions, and threshold values.

[Brackets and parentheses in the ranges indicate inclusion (brackets) or exclusion (parentheses) of a value in the
listed range. CSL. Coastal Salmity Index; CD. coastal drought; NA. not applicable; CW, coastal wet; s, mfinity]

Cnasta_l _sali_n ity Description Color Range 1hr:s§1|uld Cumulative
classification value percentage
CD4 Exceptional salinity conditions [ (o0, 2] -2 2
CcD3 Extreme salinity conditions Bl (20to-16] -1.6 5
D2 Severe salinity conditions [ -16t0-13] -13 10
CD1 Moderate salinity conditions [ (-1.3t0—08] 0.8 20
CDO Abnormal salinity conditions ] (—08t0-05] =035 30
Normal Normal salinity conditions [ 1 (-05t005] NA 70
CWo Abnormal freshwater conditions [ | (0.5t008] 05 80
CW1 Moderate freshwater conditions [ (08tw13] 08 90
CW2 Severe freshwater conditions @O (3te1.6] 13 95
CW3 Extreme freshwater condifions Bl (16t02.0] 1.6 o8
CW4 Exceptional freshwater conditions [N (2, ) 2 100

Source: Petkewich, M.D., Lackstrom, K., McCloskey, B.J., Rouen, L.F., and Conrads, P.A., 2019, Coastal Salinity Index
along the southeastern Atlantic coast and the Gulf of Mexico, 1983 to 2018: U.S. Geological Survey Open-File Report
2019-1090, 26 p., hitps://doi.org/10.3133/0fr20191090.
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Similar approach to the Standardized
Precipitation Index (SPI)

Indicates drought and wetter conditions
over multiple time periods (1- to 24 months)

>18 years period of record
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https://doi.org/10.3133/0fr20191090

Example graphs

The black line for the
CSI-24 shows the 24-
month average salinity
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For the CSI-12, the
12-month average salinity
is shown
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EXPLANATION: CD, coastal drought; CW, coastal wet; Period of record: 05/1995 - 10/2019
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Products and resources (2017-2019)

CSI R-package
GitHub

Historic CSls along the Gulf and SE
Atlantic coasts

USGS ScienceBase Catalog
Real-time CSls

17 stations in NC, SC, and
GA; USGS South Atlantic Water
Science Center website

12 stations in South Florida; USGS
Coastal Everglades Depth
Estimation Network (EDEN) website

Prepared in cooperation with the National Integrated Drought Information System

Coastal Salinity Index Along the Southeastern Atlantic Coast
and the Gulf of Mexico, 1983 to 2018

https://doi.org/10.3133/0fr20191090
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USGS Community for Data Integration project (2020)
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anding/Home Page (1

The Coastal Salinity Index (CSI) utilizes salinity data to characterize saline (drought) and freshwater (wet) conditions in coastal areas. The CSl is site-specific
and can be computed for multiple time intervals from 1- to 24-months, to help users evaluate response to monthly (and longer) precipitation and streamflow
conditions. The CSI was developed to characterize coastal drought, monitor changing sallmty conditions, and improve understanding of the effects of

ch inities on fresh and ecosysts fish habitat, and fr for ipal and industrial use.

The CSl is a standardized probability index. A value of zero indicates historical mean salinity amount, and positive and negative values represent increasingly
fresh and saline conditions, respectively. The CSI uses the same classification scheme as the U.S. Drought Monitor for high saline, or drought, conditions.
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Landing/Home Page (2

Real-time Coastal Salinity Index Map
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Landing/Home Page (3

Coastal Salinity Index Gages
Click or hover mouse over rows to identify corresponding icons on the map. Click on cclumn headers to sort columns; shift-click to sort W
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marscwq Ship Channel NERRS ™ Not available View station page Download input data Download CSldata View graphs
02110704 WACCAMAW RIVER AT CONWAY MARINA AT USGS sC 1 View station page  Download input data Download CSl data  View graphs
CONWAY, SC
02110755 AIW AT BRIARCLIFFE ACRES AT N. MYRTLE UsSGS sC 093 View station page =~ Download input data Download CSl data View graphs
BEACH, SC
02110760 AW @ MYRTLEWOOD GOLF COURSE @ MYRTLE USGS sC 08 View station page  Download input data Download CSl data  View graphs
BEACH, SC
02110770 AIW AT GRAND STRAND AIRPORT N. MYRTLE UsSGs sC 1.15 View station page = Download input data Download CSl data View graphs
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021108125 WACCAMAW RIVER NEAR PAWLEYS ISLAND, SC USGS sC 0.86 View station page = Download input data Download CSl data View graphs
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Additional Real-Time Data (1

Additional Real-time Data

The CSI depicts the response to monthly (and Ionqer) precipitation and streamflow conditions rather than hourly to daily fluctuations. The maps and graphs
on this page show the latest real-time trends in salinity, water temperature, and gage height at the CSI sites.

Select a variable and time interval to view average salinity, water temperature, or gage-height conditions over the past 7 days, 14 days, 1 month, 2 month, or
3 months. By averaging over these time intervals, water conditions are more indicative of recent hydrological conditions than current conditions.

Note: Gage height is the height of water in the stream above a constant reference point. For the purposes of this website, g?_ge-height record that has not
been converted to a unified datum is limited to data from the agency where the gage is located at single location and specific measuring point.

Click on sites on the map to view links to data and graphs. All real-time data are provisional and subject to revision.
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Additional Real-Time Data (2

Additional Real-time Data

The CSI depicts the response to monthly (and longer) precipitation and streamflow conditions rather than hourly to daily fluctuations. The maps and graphs
on this page show the latest real-time trends in salinity, water temperature, and gage height at the CSI sites.

Select a variable and time interval to view average salinity, water temperature, or gage-height conditions over the past 7 days, 14 days, 1 month, 2 month, or
3 months. By averaging over these time intervals, water conditions are more indicative of recent hydrological conditions than current conditions.

Note: Gage height is the height of water in the stream above a constant reference point. For the purposes of this website, gef)ge-height record that has not
been converted to a unified datum is limited to data from the agency where the gage is located at single location and specific measuring point.

Click on sites on the map to view links to data and graphs. All real-time data are provisional and subject to revision.
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Additional Real-Time Data (3) - Salinity 7-Day Average Example

Additional Data

Additional Real-time Data

The CSI depicts the resr)onse to monthly (and longer) precipitation and streamflow conditions rather than hourly to daily fluctuations. The maps and graphs
on this page show the latest real-time trends in salinity, water temperature, and gage height at the CS sites.

Select a variable and time interval to view average salinity, water temperature, or gage-height conditions over the past 7 days, 14 days, 1 month, 2 month, or
3 months. By averaging over these time intervals, water conditions are more indicative of recent hydrological conditions than current conditions.

Note: Gage height is the height of water in the stream above a constant reference point. For the purposes of this website, gage-height record that has not
been converted to a unified datum is limited to data from the agency where the gage is located at single location and specific measuring point.

Click on sites on the map to view links to data and graphs. All real-time data are provisional and subject to revision.
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Additional Real-Time Data (4) - Water Temperature 7-Day Change Example

Additional Data

Additional Real-time Data

The CSI depicts the response to monthly (and longer) precipitation and streamflow conditions rather than hourly to daily fluctuations. The maps and graphs
on this page show the latest real-time trends in salinity, water temperature, and gage height at the CSl sites.

Select a variable and time interval to view average salinity, water temperature, or gage-height conditions over the past 7 days, 14 days, 1 month, 2 month, or
3 months. By averaging over these time intervals, water conditions are more indicative of recent hydrological conditions than current conditions.

Note: Gage height is the height of water in the stream above a constant reference point. For the purposes of this website, gage-height record that has not
been converted to a unified datum is limited to data from the agency where the gage is located at single location and specific measuring point.

Click on sites on the map to view links to data and graphs. All real-time data are provisional and subject to revision.
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Additional Real-Time Data: Graphs (1)

Time Series Graph
Select Site: ] 01482800 Delaware River at Reedy Island Jetty, DE 2

Select Parameter: f Salinity V|

Select Time Interval for Rolling Average:

Salinity at 01482800 Delaware River at Reedy Island Jetty, DE
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Instructions: Hover over the graph to highlight individual values. Click and drag in the x or y direction to zoom. Double-click to zoom back out. Press Shift
and drag mouse to pan around the graph. Use the “"Select Parameter” drcc?)-down box to toggle between salinity, water temf)erature, and gage height. Use
the "Select Time Interval for Rolling Average" drop-down box to select a different time period on which rolling average is calculated.




I
Additional Real-Time Data: Graphs (2)

Time Series Graph
Select Site: | 01482800 Delaware River at Reedy Island Jetty, DE ¥

Select Parameter: [Water Temperature V]

Select Time Interval for Rolling Average:

Water Temperature at 01482800 Delaware River at Reedy Island Jetty, DE

30 — Time Series — Rolling Average

Water Temperature (°C)

Jan 2018  Apr2018 Jul 2018 Oct 2018 Jan 2019 Apr 2019 Jul 2019 Oct 2019 Jan 2020 Apr 2020 Jul 2020 Oct 2020
Date

Instructions: Hover over the gragh to highlight individual values. Click and drag in the x or y direction to zoom. Double-click to zoom back out. Press Shift

and drag mouse to pan around the graph. Use the "Select Parameter” drccajp-down box to toggle between salinity, water temperature, and gage height. Use
the "Select Time Interval for Rolling Average” drop-down box to select a different time period on which rolling average is calculated.




Additional Real-Time Data: Graphs (3)

30-Day Moving Window Average Graph
Select Site: |01482800 Delaware River at Reedy Island Jetty, DE ¥

Select Parameter: I Salinity VI

Salinity at 01482800 Delaware River at Reedy Island Jetty, DE

Time Series, — Rolling Average

Salinity (PPT)

Jan 2018 Apr 2018 Jul 2018 Oct 2018 Jan 2019 Apr 2019 Jul 2019 Oct 2019 Jan 2020 Apr 2020 Jul 2020  Oct 2020
Date

EXPLANATION: Percentile classes; Period of record: 10/1964 - 10/2020

— Salinity, daily time series — Salinity, rolling average (30-day)

Instructions: Hover over the graph to highlight individual values. Use the “Select Site" drop-down box to select a gage and view its data. Use the “Select
Parameter” drop-down box to toggle between salinity, water temperature, and gage height. Not all parameters may be available for all sites.




Additional Real-Time Data: Graphs (4)

CSI Monthly Graphs

Select Site: ] 01482800 Delaware River at Reedy Island Jetty, DE X

Select Time Frame:

Average 12-month CSI and Salinity at 01482800 Delaware River at Reedy Island Jetty, DE
9 i — Salinity Time Series (Rolling Average)

Salinity (PPT)

1970 1980 1990 2000 2010 2020
Date

EXPLANATION: CD, coastal drought; CW, coastal weight; Period of record: 10/1964 - 10/2020
o1 ] <D0 [ Normal| W0 | oW

Instructions: Hover over the graph to highlight individual values. Use the "Select Site” drop-down box to select a gage and view its data. Use the “Select
Time Frame" drop-down box to select a different time interval on which the CSI and salinity rolling average is calculated. Click here to learn how to read
stacked graphs.
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Thank you

CSl website link (current website)
https://www?2.usgs.gov/water/southatlantic/projects/coastalsalinity/home.php

CSI R-package
https://github.com/USGS-R/CSI
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