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SNOWBALL EFFECT

Write on a piece of paper one thing about yourself
or the research you do. Then they crumple the
paper up into a 'snowball' and have a snowball
fight. At the end of the fight, everyone grabs the
closest snowball and has to try to find the person
who wrote it.




FACTORS
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INTEGRATED
TRENDS ANALYSIS
TEAM (ITAT)

ITAT aims to combine the efforts of the
Chesapeake Bay Program analysts with those of
investigators in governmental, academic, and
non-profit organizations to identify potential
research synergies and collaborations that will
enhance our understanding of spatial and

temporal patterns in water quality.




DRIVERS

What are the patterns and
drivers of the observable
nutrient and sediment
trends and do they match
CAST predictions?

QUESTIONS

BMPS

Which BMPs are having
a meaning effect on
water quality and how do
we target at local scale?

LEGACY

Can we quantify the
presence and effects of
legacy nutrients and
sediment?
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Model 1
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Model 2
Question/Analysis mismatch , >

Management questions

Weather Local landscape Human actions
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\ / Local outcomes

Water, heat, nutrients, sediment in streams and rivers

Tidal Water Quality

Tidal outcomes
M



Modeled Nitrogen Loads to the Chesapeake Bay (1985-2022) «

Loads simulated using CAST-19 and jurisdiction-reported data on wastewater discharges. “The natural sector includes, in part, forests and
wetlands which are preferable land use types with the lowest loading rates among sources.
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Water Quality Standards Attainment (1985-2021) «

Water quality is evaluated using three parameters: dissolved oxygen, water clarity or underwater grass abundance, and chlorophyll a (a
measure of algae growth).

VIEWCHART  VIEWTABLE

110

100
90+

Tidal Water Quality

804
O

2 e 0o 0
60
50
40

304

Estimated Percentage of Tidal Chesapeake in Attainment

20




CADILLAC OF MONITORING

PROGRAMS

Chesapeake Bay Nontidal Network:
All Stations

Nontidal Network (NTN) Stations
® NTN with Load and Trend

©  NTN with Load

©  New NTN with
Monitoring Only

E Susquehanna
C] Eastern Shore
C] Western Shore
I:] Potomac
I:] Rappahannock
I:] York
I:] James
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science for a changing world Prepared on 09/27/17 AWatershee Partnership

Chesapeake Bay Surface Total Nitrogen: | « -
2019 long-term flow-adjusted change* = .

Susquehanna

N I

8,7

Potorpa‘cv RO ¢

Rappah'a‘nnock :

b AN

Type of trend

" Significant (p<0.05)
WV Decrease >50%
WV Decrease 0-50%
A Increase 0-50%
A Increase >50%

Possible (0.05<p<0.25)

@ Decrease
@ Increase

Data are from MDDNR and VADEQ.
Trends were computed using GAM

@ Unlikely (p>0.25)
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Map created by RM, 8/24/2020 VA main 1288, Elizabeth 1983, and VA tributaries 1994.
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Model 3 “The Triblet Connection” —
Triblets STAC workshop 2018
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WRTDS

Flow Normalized Trends

METHODS

ESTUARY MODEL

GAMS

Additive Non-Linear Covariates

SPARROW
Watershed Transport

FACET
Floodplain and Channels

SWAN
Accumulated Net Effect

Al/Machine Learning
Random Forest

SEMs

Bayesian Hierarchical Models
Seasonal Mann Kendal
Groundwater Modeling
Geochemical Modeling
Dynamic/CTM SPARROW

OTHER

Current and Future



BREAKOUTS

Questions to Consider:
* What research questions arise from the
trends?

= \What are some next studies to
implement?

= What resources could be used to support
a science need?

* How can we better integrate tidal/non-
tidal trends?

= Any hypotheses are you considering?



SCIENCE TO INFORM
MANAGERS

* Lightening Examples (5 min each)

* Guided Discussion
* Denise Coleman (NRCS) for a federal perspective
e Kristin Wolf (PADEP) for state perspective
* Adrienne Hobbins (Ches Conservancy) for NGO

e Karen Karrh (ShoreRivers) for tidal perspective.



FUTURE DIRECTION
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