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Research Objectives

Characterize the spatial distribution of MHWSs along the Chesapeake Bay estuarine salinity
gradient, and their seasonal variability.

Investigate anomalies in hydrographic and water quality parameters associated with MHWs,
specifically salinity and dissolved oxygen content.

Analyze how mixed layer depth and vertical stratification may impact distribution of
temperature anomalies in the water column during MHW events.
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MHW Profiles per station per month
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Methods:
Climatology

For Temperature & Salinity
* Daily Climatology at each grid point

*  Produce Daily Anomaly profiles
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Climatology

Y(O) =+ ) B sin(mafyt) + fi cos(mfyt)
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For Temperature & Salinity
* Daily Climatology at each grid point

*  Produce Daily Anomaly profiles

LSM Harmonic Analysis: 3 Harmonics
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Climatology
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For Temperature & Salinity
* Daily Climatology at each grid point

*  Produce Daily Anomaly profiles

*  LSM Harmonic Analysis: 3 Harmonics

* Validated against Monthly Climatology
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Climatology

Y(O) =+ ) B sin(mafyt) + fi cos(mfyt)

fo=1/365.2422; m = 2,4,6

For Temperature & Salinity
* Daily Climatology at each grid point

*  Produce Daily Anomaly profiles
* LSM Harmonic Analysis: 3 Harmonics

* Validated against Monthly Climatology

For Dissolved Oxygen
* Monthly Average Climatology
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Results:
Monthly Mean MHW Temperature Anomalies
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Results:
Monthly Mean MHW Temperature Anomalies
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Results:
Monthly Mean DO Anomalies
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Results:
Monthly Mean DO Anomalies
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Results:
Monthly Mean DO Anomalies
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Results:
Monthly Mean DO Anomalies
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Summary:
Temperature and DO Anomalies

Upper

G 3
Q_’ o
- £

(@]
2 o
C 3
Q_ o))
o E

o]
2 a

L. r
0 ] 1 1 1 1 1 owe 1 1 1 1 1

—_ —~ 5 —~

-
g E 3
o = g £
5 2 25 0
- e &




Contact:
Nathan Shunk- npshunk@vims.edu
Piero Mazzini- pmazzini@vims.edu

Conclusions

For Temperature & Salinity
* No Discernible Patterns in Salinity Anomalies
* Winter Temperature Anomalies Larger and Penetrate at Depth

* Summer Temperature Anomalies Smaller and do not Penetrate at Depth
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For Dissolved Oxygen

* Winter DO anomalies are negative throughout water column
* Summer DO anomalies are negative in the middle of the water column Capped by Surface Mixed Layer
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* Winter Temperature Anomalies Larger and Penetrate at Depth
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* Winter DO anomalies are negative throughout water column
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Future Work

* Examine Chlorophyll Anomalies
* Investigate MLD Definition and Temperature Anomaly Discrepancies
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Appendix: Salinity
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Appendix: MHW Events
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