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The USGS has begun to compile
multi-agency data for assessing
status and trends, and modeling
stream temperature across the
Chesapeake Bay watershed to

better understand the drivers
and stressors of fish health @
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In the past 70 years,
stream temperature data
has been collected at
31,142 sites by multiple
agencies across the
Chesapeake Bay Watershed
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CMC N *
USGS (Aquarius)

USGS (NWIS DV)

Chesapeake Bay Program (CEP) I

Delaware Department of Natural Resouces and Environmental Control
Delaware Department Of Natural Resources And Environmental Control 8 %
Delaware River Basin Commission |
District Of Columbia Department Of Energy And Environment-water Quality Division il
Environmental Assessment and Standard Program [+
Environmenial Monitoring and Assessment Program |
EPA National Aquatic Resource Survey Data |
EPA National Aquatic Resources Survey (NARS)
Friends of Sligo Cresk
GLEON Lake Observer
Izaak Walton League of America
Keystone Watershed Montioring Network (Pennsylvania)
Maryland Department of Natural Resources *
Maryland Department of the Environment Beaches Data |
Maryland Dept. of the Environment Shelifish Data I +
Maryland Dept. of the Environment In House Water Data [
MDE Private Groups/Local Subdivision Data W
National Park Service Water Resources Division I *
National Wildlife Refuge Systern, Fish and Wildlife Service |
New York State Dec Division Of Water |
North American Lake Management Society |
NYS Dept. of EnCon, Division of Water |
PA DEPARTMENT OF ENVIRONMENTAL PROTECTION *
Potomac Appalachian Trail Club Monitoring - VAMD
Susguehanna River Basin Commission | *
Susquehanna River Basin Commission (Pennsylvania)
The Conservation Fund Freshwater Institute  *
US Army Corps of Engineers, Baltimore District | *
USGS Georgia Water Science Center |
USGS Maryland Water Science Center [N *
USGS New York Water Science Center
USGS Pennsylvania Water Science Center [ *
USGS Virginia Water Science Center 1IN ~
USGS West Virginia Water Science Center JJj *

VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY I, -

Nest Virginia Department of Environmental Protection Watershed Improvement Branch |
WV Div of Environmental Protection, Office of Water Resource |

0 50,000

Daily Stream Temperature Observations

250,000 300,000

* Networks currently in use
(recent data since 2019)

Some sites
and agencies
have more
observations
than others

Note: USGS (NWIS DV) refers to aggregate
data statistics (i.e. mean, max, min)
provided by the readNWISdata dv function
call in the USGS R dataRetrieval package.
USGS (Aquarius) data refers to
temperature routine check measurements
made during streamflow measurements
acquired from the USGS Aquarius
database.



Compiling data is a challenge and needs a future coordinated framework

s
science for a changing world

REST Web Services

Home REST Services SOAP Services Documentation Examples Links

USGS Daily Values Site Web Service

You can use this service to retrieve daily statistical data about the hundreds of thousands of hydrologic sit
well as the legacy RDB (tab-delimited) format and a JSON (Javascript-friendly) format.

Please join the USGS Water Data for the Nation Notification List . This way you will recelve an an

the service.

Water Quality Portal

The Water Quality Portal (WQP) is a cooperative service sponsored by the United States
Geological Survey (USGS). the Environmental Protection Agency (EPA). and the National Water
Quality Monitoring Council (NWQMC). It serves data collected by over 400 state, federal. tribal.
and local agencies.

HOW TO USE THE WQP

User Guide

NATIONAL RESULTS COVERAGE
Water-qualsty data in.your state.

ABOUT THE WQP

What is the WQP? L b=
Contributing organiz

Other Water Quality 8 . '

Explore WQP Sites l

DRAFT MATERIAI

AQUATIC

Informatics

U.S. Geological'Survey

CMC
PA DEP
SRBC
NY DEC
VIMS
DOEE
ICPRB

. - not for citation or public distribution

MD DNR

MD Baltimore
County

NPS

UVA

VEROS

WV DNR



Currently developing methods that can be used for routine data
compilation cycles (every 2 years, etc.)

'3_| DiscreteData_WaterTemp_WOP.R ]
] Source onSave | (& A~ | 2 Run | * | = Source *
1 setwd("C:
2
Wy discrete_temp_data.csv ¥ discrete_temp_sites.csv 3 install.packages ("dataRetrieval")
4 Tlibrary (dataRetrieval)
n=2,073,870 n=30,695 5
6 # Pulls and saves site information for discrete sites in Bay watershe
\ | 7 discrete_temp_sites_pull <- whatwqPsites (Chuc=c("0205%","0206*","0207*
8
Y 9 # Pulls and saves temperature data for sites in Bay watershed
10 Hiscrete_temp_data_pull <- readwqQPdata(Chuc=c("0205%","0206%*","0207*",
W5 discrete_temp_data_sites_final.csv 11
n=1,468,011 (after filter QA, etc.) 12 # Removes unwanted columns (see Methods - Appendix I for notes on col
13 discrete_temp_sites «<- discrete_temp_sites_pull[which(names(discrete_
l 14 discrete_temp_data <- discrete_temp_data_pull[which(names (discrete_te
15

16 # Merge discrete_temp_sites & discrete_temp_data
17 discrete_temp_data_sites <- merge(discrete_temp_sites, discrete_temp__

daily_temp_data.csv
W daily_temp_ 18 ,
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Implementing quality control (QC) procedures that
can improve multi-agency datasets

Outliers
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Preparing a
USGS data
release that
can be used as
a foundation
for a future
framework

= USGS

scuence for 8 changing worid

/(@ ScienceBase-Catalog ~ Communities  Help ~

Data release: Compilation of multi-agency water temperature observations for
streams in the Chesapeake Bay Watershed, 1894 -2021

Dates

Publication Date: 2021
Start Date: 189408-30
End Date: 2021-12-01

Citation

John W. Clune, James Colgin, Charles Sandusky, and Tammy Zimmerman, 2021, Compilation of multi-agency water
temperature observations for streams in the Chesapeake Bay Watershed, 1894 -2021 1: U.S. Geological Survey,
https://doi.org/10. XXX

site_id « date mean_temp_degC min_temp_degC max_temp_degC n_obs source flag date_
S 402 2020-07-12T 02 15.96 3.5 16.¢ : P 7/12/2020
43402 2 1371 07 16.¢ I5_| P 7/13/2020
6 14/2020
)

14.80 16.10 96 nwis_uv p 7/15/2020
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Abundant daily
stream temperature
measurements will
be available for
data exploration
(seasonal, monthly
and annual)

Count

1950 -

1952
1954
1956
1958
1960

1962
1964
1966
1968
1970
1972
1974
1976
1678
1980
1982
1984
1986
1988
1990
1992
1994

1996
1998 -

2000
2002
2004
2006
2008
2010
2012
2014
2016

2018 -

2020

Jan Feb Mar Apr May Jun Jul

89,042 224 24082 92048 96,7 74,185 76068

Aug Sep Nov Dec
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*Additional datasets are being added and values may change

Mean
monthly
stream
temperature

@ Max
(O Average
® Min



Temperature, Average Annual Mean
1981 - 2010, degrees Celsius
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Publishing methods that will use daily

.o () observations to develop status and trends
— at sites with long term records

o< o Patuxent River, Solomons, Maryland Kaushal and others, 2010
‘é‘ " Rice and Jastram,
*E M Ashizawa and Cole, 1994
S 12 Webb and Nobilis, 1995
'g 8- =0.38 Durance and Ormerod, 2007
£ Peitin Wagner and others, 2017
g a Hirsh and others, 2010
< o - . r a Oliver and others, 2022
1920 1940 19$2ar 1980 2000

(https://doi.org/10.1890/090037)
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Evaluating models that will use
these data to better predict
stream temperature spatially
across the Chesapeake Bay
watershed (100k, 24k scale)

USGS SPARROW
Ecosheds 4 E
Bay Model
EPA SSN Models P
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The next few years will bring new
advances in understanding stream temperature
across the Chesapeake Bay watershed.

Status and Trends
Data Release Model

Status and Trends Methods
Model Development



For more information:

John Clune, PhD

U.S. Geological Survey

(717) 317-7226

jclune@usgs.gov

a USGS

science for a changing world
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