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To understand how land use, population,  _"" —ipswich ——Parker

climate, and hydrologic change are = /
interacting to alter the location, timing, and ¢
form of material exports to the coast, and 1o
how communities view these changes.
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- Modeling Approach
WBM

The University of New Hampshire

Water Balance Model

Open-source macro-scale hydrologic model
(Grogan et al. 2022).

Natural and Anthropogenic
Chloride Loading (NACL)

, \ Rasterized, conceptual hydrology with a focus
/ TSl on human forcings.

Zuidema et al. 2018
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Scenario based studies.
- Constrained by policy questions or by stakeholders.

—

Model coupling.
- Other biophysical models, economic models, or ML.

Water Temperature

Module (WTM) Empirically parameterized.

- Minimal complexity biophysical processes.

Tw = (To — Te) exp

q*
p'Cp'd'v]

Te=Ta+[(Se-Qo}/q]

Stewart et al. 2013
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Natural and Anthropogenic
Chloride Loading (NACL)
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Tw = (To — Te) exp

Te=Ta+[(Sg-Qo)/q]

Stewart et al. 2013
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Natural and Anthropogenic
Chloride Loading (NACL)
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Natural and Anthropogenic
Chloride Loading (NACL)
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Microplastics
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Policy and practices dictate exports
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Water quality is valued and is tied to place.

Quality water supply was the most valued
service. Upstream residents placed less
value on
® Flood Protection
L = Water Supply
c Coastal Health
g . W Fish Hal?itat
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N =
LT_low BA_low LCW_low  SCF_low LT_high BA_high LCW_high SCF_high

With Program A With Program B

6.93% 7.43%
15.28% 16.77%

Lowest Pollution
Best Water Quality (100)
Intermediate (50) 15.58% 20.73%

10.45% 11.88%

24.97% 25.99%

Highest Pollution 17.17% 11.19%
Worst Water Quality (0) 9.63% 6.00%

People stated a willingness to pay more for improved management

Samal et al. 2017
Borsuk et al. 2019
Johnston et al. 2023.

- §21 for each 1% improvement within 10 mi of home, $11 within 10-25 mi.
- An additional $8 for areas of interest (away from respondent’s home)



Real-time Flow and Temperature to coast
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Coupling WBM—FVCOM meaningfully affects salinity forecasts
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Coupling WBM—FVCOM meaningfully affects velocity forecasts
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Paths we are trying to pursue in the
GoM and its watersheds

1) Opportunities to integrate additional measures of
water quality into our real-time forecasts.
a) Richerintegration of modeling frameworks
b) Deeperinsightinto monitoring needs

2) Co-Develop model-based utilities or experiments
that put communities and stakeholders in the driver-

seat for watershed management.
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