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Using Chesapeake Bay Program Model Scenarios to Predict Restoration

Impacts on Vibrio vulnificus V. Vulnificus probability Summer 1996

Chesapeake Bay Program Management MOdel FTANY FTIW  76.8W 76.5W 76.2°W 75.5°W 75.6°W 7539w ‘o
Chesapeake Bay Watershed Model
Phass 5 Modeing Segnents
O . 39.5N 39.5
-~ fos

Multiple

Model

e 1, Empirical Vibrio oo
= models

(Jacobs et al.
2010, 2014)

g

38.5°N

Atmospheric
Oxygen

[

1
1
1
Nitrification |
1
'
'

38°N 38N

Ammonium ) | Y _____ TSN |3 375

e

_| \. e |. «© T .'.l T T T 3TN
0 5 10 15 20 25 30 35
Salinity (ppt)

Marshall Grossman’s thesis work

In collaboration with Dr. Victoria Coles T4 TTICW 76.8°W  T6.5°W  76.2°W TS.G°W  75.65W  75.3°W

University of Maryland Center for Environmental Science Predicts spatial and temporal
variability in Vibrios

Vibrio Vu n. Probah lity. July 1, 1996



We are Focusing on Vibrio vulnificus Because People Care (NSF CNH2)

Vibrio vulnificus is a halophilic bacteria that

poses worldwide economic and human health

risks

* Responsible for 80,000 illnesses annually in the
U.S. alone (Scallan et al. 2011)

» 85% require hospitalization with a fatality rate over
30% (Newton et al. 2012)

e Exposure occurs both in:
e Recreational activities

e Consumption of contaminated seafood (Na Ra Yum
et al. 2018)

» Associates with water quality and physical
parameters such as:
* Temperature and salinity

e Chlorophyll, DO, turbidity, zooplankton, &
nutrients
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Empirical Modeling of Vibrio vulnificus Can Include Water Quality Parameters

* Jacobs et al. 2014 developed empirical models to predict e
Vibrio Vulnificus - i
* Multiple models that include: N .

* A model that uses only temperature and salinity
(which is being exercised operationally today)

A model that includes Secchi depth as a proxy for
water clarity

 The model that includes water clarity has not been used
to forecast Vibrio vulnificus.

* We are applying the Vibrio vulnificus model with water clarity to Chesapeake Bay Program
(CBP) model output in order to:

* Current Focus: Understand how water clarity influences the spatial and temporal
variability Vibrio vulnificus.

* Future Work: Use this model to test CBP future water quality and climate change
scenario impacts on Vibrio vulnificus:  “business as usual” - “If TMDL is met” - “E3s”



Less "stuff” in the water means less Vibrio!
Jacobs et al. 2014
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V. Vulnificus Probability in a Dry (1995) vs. Wet (1996) Year

V. vuln. Probability- Day 185, 1995

Differences are due to salinity and water clarity. Average difference in secchi depth=0.43m

V. vuln. Probability- Day 185, 1996
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V. Vulnificus Probability in Response to 50% Increase in Secchi Depth

V. vuln. Probability- Day 185, 1996 V. vuln. Probability- Day 185, 1996 with SDx1.5
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Conclusions

* We are applying the Vibrio vulnificus model with water clarity to Chesapeake
Bay Program (CBP) model output in order to:

* Current Focus: Understand how water clarity influences the spatial and
temporal variability Vibrio vulnificus.

* Future Work: Use this model to test CBP future water quality and climate
change scenario impacts on Vibrio vulnificus:

“business as usual” - “If TMDL is met” - “E3s”



