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What are the tidal trends? .
Tidal trends stations »

r Short and longterm changes, or trends, at about 150 X Lo
monitoring stations across the Chesapeake Bay mainstem
and tidal tributaries for multiple water quality parameters
Including nutrients, clarity, oxygen, and temperature.
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" Uses a nonlinear smoothing function* approach to account .,
for seasonal influences, variations in flow or salinity, and el
changes in methods. o, .

d See Murphy et al., 2019 for more details. VA t N

r Successful partnership collaboration to generate consistent, . g ik
comparable trend results across MD, VA, and DC tidal - . .on
waters. . .
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Annual collaborative effort between partners

* * *DEPARTMENT
gglMARYLAND mm— OF ENERGY &
ZE= AT ORAL RESOURCES BN ENVIRONMENT

EQ { Metropolitan Washington }
VIRGINIA DEPARTMENT OF Council of Governments

ENVIRONMENTAL QUALITY
{ O }

OLD DOMINION

IIIIIIIIII




Integrated Trends Analysis Team

https://www.chesapeakebay.net/who/group/integrated_trends_analysis_team

A SRR Bl - Gather to identify the broad scope of
Discover the Chesapeake v Learn the Issues v Take Action v In the News v Who We Are v What We Do v On'gOIng Work related tdrends and

patterns of water qualityin the

Chesapeake watershed and estuary.

HOW WE'RE ORGANIZED > SCIENTIFIC, TECHNICAL ASSESSMENT AND REPORTING (STAR) >

Integrated Trends Analysis Team
The Integrated Trends Analysis Team identifies opportunities for collaborative research that will enhance our understanding of spatial r Discovel’ preViOUS|y U'I‘identified
andtemporalpatters in water quatiy. linkages among the ongoing research
activities of participating individuals
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r  Develop a standard set o&nalysis
Meetings Koy Cootman (Coordinater) tools that can be applied in any

— - | Cabiet Duran (eatfen relevant ecosystem within the
gduranchesapesksbay ne Chesapeake watershed and estuary.

Integrated Trends Analysis Team (ITAT) Meeting - December 2025
Wednesday, December 17, 2025 from 10:00am - 12:00pm

> Our Members " Fosterincreased collaboratiorand
awareness of ongoing research.

View all meetings > & View group calendar

r Provide a forum for bringing findings
About to the broader Chesapeake Bay

The Integrated Trends Analysis Team aims to combine the efforts of the Chesapeake Bay Program analysts H

with those of investigators in governmental, academic, and non-profit organizations to identify potential m an ag e m e nt CO m m u n Ity'

research synergies and collaborations that will enhance our understanding of spatial and tempeoral patterns
in water quality.



https://www.chesapeakebay.net/who/group/integrated_trends_analysis_team

2024 Results

ITAT webpage: Baytrendsmap:

https://www.chesapeakebay.net/who/| | https://baytrends.chesapeakebay.net/baytrendsmap/

group/integratedtrends-analysisteam | | _EETI—r—
I gram I -

=
” Basic Functions Select data and map options
arthaChasapeske v Laarnthelasues v TakeAction v IntheNews v WhoWeArs v WhatWaDo v
Integrated Trends Analysis Team Range Map, Interactive Rang at fay
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2024 Results

Total Nitrogen (TN)
Total Phosphorus (TP)
Secchi depth
Chlorophyll a

Water temperature
Dissolved Oxygen (D&
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Chesapeake Bay Surface Total Nitrogen:
2024 long-term flow-adjusted change*
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*start dates vary: MD stations 1985 or 1986,
VA main 1988, Elizabeth 1989, and VA tributaries 1994.
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Chesapeake Bay Surface Total Nitrogen:
2024 long-term flow-adjusted change*
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*start dates vary: MD stations 1985 or 1986,

Chesapeake Bay Surface Total Nitrogen:
2015-2024 flow-adjusted change
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VA main 1988, Elizabeth 1989, and VA tributaries 1994.
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Surface
Flow
adjusted

° Surface TN flow-adjusted 2024
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Surface TP flow-adjusted 2024

o
o
ch ke Bay Surface Total Phosph ) e long term
esapeake Bay Surface Total Phosp s @ short-term Chesapeake Bay Surface Total Phosphorus:
2024 flow-adjusted long-term change S 2015-2024 flow-adjusted change
Susquehanna " Susquehanna
v Yoy 5 Vi
Longterm v syl £ 3 . ‘4" Shortterm
* 7] .
(mostly V.. oW 5 2 v (10-year)
b of - V2
40 years) v g 9 ¢y
v & .
A o . WV e
Patuxent¥ A 4 N Patuxent @
v 7 ° * % .° TP X
. Choptank
yw_, % o'y P . ~ O $ 1 & Choptank
& v v _}‘ o O
Potomacv v ‘v v improving no change degrading | c’A : @ ¢ - P
\V4 Vg ¢ <
v ‘W‘ b4 A % O
Vi V- 2 A WL\ O > @
v v v Summary for TP . " é
7 . v O
Rappahahnock \vi 4 g
3 7 L 4 Rappahannock * *
o
2 , Iy A Longterm trends * ¢ .
C Type of trend . ¢ . & T
ype of trend
A V'V O significant (p<0.05) deqre.asmg at : ® O e . Significant (p<0.05
N vV Vv ; Decrease >50% majOI’Ity Of stations )N oA . o VW Decrease >50%
A AVA Decrease 0-50% z - 1 V' Decrease 0-50%
v A York 4 v A Increase 0-50% (bOttom IS Slmllar)' A * V. York : ¢ A Increase 0-50%
‘James A VAL A Increase >50% . Z;\IJames . % %C\‘ A Increase >50%
WY v & $ \V4 Po§sible (0.05<p<0.25) A Short'term IS Mmore o0 . ¥ N Possible (0.05<p<0.25)
W 9 VY © peoeme mixed, with the 20 o &0 eorese
ala are from an v Vv - mnerease c * @ Increase
e e il - v + Unlikely (p>0.25) largest group with no Data aro fom MDDNR and VADEQ. | o * e # Unlikely (p>0.25)
MBDNR, VADEG. OB and Cop L 4 N o 2 s trend. s e ’<:>:‘ e 4 N o 2 s
Eiizc\:irmi;\*i\:;\:chesapeakebay.netl % Kilometers Disclaimer: www.chesapeakebay.net/ /‘ Kil T
= : *start dates vary: MD stations 1985 or 1986, e eing: » A rometers
VA mostly 1985 except Elizabeth River 1989.




Comparison to watershedoads ;?4

MD

AJimmy Webbewill showsome comparison next.
AITAT& NTNconversations yesterday.
APrevious analysis provided insights as wet===)

*RIM stationg
Chesapeake Bay _ *
tidal water salinity zones : : *;i’:i‘)isl\lTN
Bl Tical fresh
B oiigonaine & e Signficant
be!ow-gage
Mesohaline point
sources
Polyhaline 0 25 50 Major sub-basin
4 Tidal monitoring stations —ttrltt 11 delineations
Murphyet al . 2021 oONutrient |
Chesapeake Bay: Direct Effect of Load Reductions and
| mplications for Coast al M

https://doi.ora/10.1021/acs.est.1c053882



https://doi.org/10.1021/acs.est.1c05388

Multiple ways to considewater clarity

" Next trends =SecchiDepth
0 Transparency and visibility

Colored

depth (Zsp) dissolved
d Longterm data available for e\ e :’i‘:%%‘,{;
historical comparison /JZ o
d Community science and Xk

concentration

engagement opportunities P e |

Beam
attenuation

Total
suspended
solids

(TSS)

Sources: Turner et al., 2022; IAN UMCES media library
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Secchi depth

Chesapeake Bay Secchi depth:
2024 long-term flow-adjusted change*
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Surface Secchi flow-adjusted 2024
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Chesapeake Bay Secchi depth:
2015-2024 flow-adjusted change

Summary for Secchi

A Longterm degradation in
Secchi depth is notable
across many regions of the
bay.

A But in last 10 years, there are
more improvements than
degradations

A These patterns were analyzed
recently by Turner et al. 2025:
https://doi.org/10.1146/ann
urev-marine-040224 -120528
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Spring

Chlorophylia

Surface
Flow
adjusted

Mar-May Surface Chlorophyll-a flow-adjusted 2024

Chesapeake Bay Surface Chlorophyll a:
March-May 2015-2024 flow-adjusted change
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*start dates vary: MD stations 1985 or 1986,
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Summary for Chlorophyll

A A large mixture of trend
types for chlorophylb.

A The summer trends are
similar.

*Bar chart does not i

for both long and shorterm.
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Water
Temperature

Chesapeake Bay Surface Water Temperature:
2024 long-term flow-adjusted change*

Susquehanri
A
Longterm A4 A}A
(mostly . -2
40 years) A
VAN A
A
Patuxent
a§e ‘A A
Choptank
ﬁm Pl e
PotomaC A AA A
ARy ™ Al y.
AAA AA A
Rappat%amnock = & & A
A A e
A A &

Type of trend
Significant (p<0.05)
WV Decrease 1-2.5°C
V¥ Decrease 0-1°C
A\ Increase 0-1°C

ok

C @ A Increase 1-2.5°C
Adp A A A o Possible (0.05<p<0.25)
AA A’ A A © Decrease
@ Increase
Data are from MDDNR and VADEQ.
Trends were computed using GAM ¢ Unlikel >0.25
method in partnership between AAA A ; - ely (p . )
MDDNR, VADEQ, ODU, and CBP. N o 25 50
Qisclaimer: www.chesapeakebay.net/| A Kilometers
site/terms-of-use
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Surface Water Temp observed 2024
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Chesapeake Bay Surface Water Temperature:
2015-2024 flow-adjusted change

Summary for water temperature

A Water temperature is increasing
across the entire tidal waters,
both in the long and shortterm

A Water temperature can impact
water quality and habitat in
many ways.
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Jun-Sep Bottom DO observed 2024
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Summary for DO

A Bottom DO conditions vary widely
across these stations due to depth
and mixing.

A Improving conditions are observed
iIn some of the deepest waters,
while mixed trends exist elsewhere

A Consistent with criterigdbased
analysis, Zhang et al2024
https://doi.org/10.1016/j.scitotenv.
2024.177617
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2024 Summary

A Nutrient trends mostly improving over
the longterm with some levelingout
over the shortterm.
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2024 Summary

A Nutrient trends mostly improving over

the longterm with some levelingout
over the shortterm.

A The number of stations with

degrading conditions have decreased

over the shortterm for Secchi and

chlorophylla, while DO has different

patterns in deeper vs. tributary
waters.

A Overall patterns consistent with last
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For regionspecific information: Tributary Summaries

https://www.chesapeakebay.net/projects/tributarysummariesl

Potomac Tributary Summary:

PDF A summary of trends in tidal water quality and

documents associated factors, 1985-2022.
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Prepared for the Chesapeake Bay Program (CBP) Partnership by the CBP
Integrated Trends Analysis Team (ITAT)

Online Story
Maps

20




