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…improved decision making in support 
of public health and economic vitality: 

Gathering Alligators, Taking Observations, 
Realizing Solutions (GATORS)

Dwayne E. Porter*
Arnold School of Public Health, University of South Carolina 
and the NOAA National Estuarine Research Reserve System

* And a host of others who actually do the work including:

The Power of Observations for…





But before we begin …

So take it all with a grain of salt…



Usual anthropogenic 
culprits …

… along with farm 
animals, wildlife and 
pets …   
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… and some we did not realize!



G

A

T

O

R

S



Source Bacteria
No.  

Isolates

No.  

Isolates

Total 

No. of 

Isolates

Alligator

Aeromonas 

hydrophila 24 7 31

Aeromonas 

punctata 1 0 1

Aeromonas 

veronii 23 1 24

Citrobacter 

freundii 47 45 92

E. coli 21 20 41

Edwardsiella 

tarda 0 12 12

Enterobacter 

aerogenes 0 3 3

Enterobacter 

cloacae 16 5 21

Klebsiella 

planticola 3 2 5

Klebsiella 

pneumoniae 2 8 10

Plesiomonas 

shigelloides 64 14 78

Salmonella 

enterica 6 1 7

Total 207 118 325

Species

Fecal Coliform 

Source(density/g [wet wt] 

feces)

Alligator 8.0 x 109 Johnston et al. 

2010

3.0 x 109 Current Study

1.6 x 1010 

Duck 3.3 x 107 Schueler and 

Holland, 2000

8.1 x 103 Cox et al. 2005

Human 1.3 x 107 Schueler and 

Holland, 2000

Dog 2.3 x 107 Schueler and 

Holland, 2000

3.1 x 107 Cox et al. 2005

Turtle 1.6 x 106 Harwood et al., 

1999

Cow 2.3 x 105 Schueler and 

Holland, 2000

1.8 x 105 Cox et al. 2005

G

A

T

O

R

S



Underwhelming!

Unknown and/or overwhelming!

Observations? …  Data? …
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● Meteorological
• Rainfall
• Wind
• Weather

● Physical/Chemical
• Current
• Salinity

● Tidal Conditions
• Tide Range
• Lunar Phase

Explanatory variables available from coastal real-
time monitoring programs include:G
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The real value is in integrating observing systems! 



Field programs Observing systems Remote sensing / Models

Data assimilation and integration from 
multiple monitoring sources including:

• Bacteria density
• Salinity 
• Air/water temp 
• Tide 
• Weather

• Rainfall
• Currents
• Salinity
• Wind

• Salinity
• Air/water temp
• Rainfall
• Currents
• Wave activity
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Data collection, assimilation and integration 

Data assimilation  Data integration 



Models have to be 
accurate, reliable,
understandable and 
implementable!
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Clean swimming waters –
• Mom and dad happy!
• Chambers of Commerce  

happy!

Exposure to bacterial-laden 
swimming waters –
• Mom and dad happy!
• Chambers of Commerce happy!

Tain’t no one happy!!!
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• State health 
agency routinely 
(weekly, post rain 
event, repeat) 
samples water 
quality at ocean 
beaches

• Results used to 
inform public of 
potential health 
risk

In response to water quality concerns and 
associated public health concernsG
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Swimming advisories are issued if 
Enterococcus levels

• >500 MPN/100mL

– Issue advisory

• >104 MPN/100mL 

– Resample

So … today’s advisory 
is based on yesterday’s 
water quality!

G

A

T

O

R

S



A potential improvement offered up to public 
health officials was thatG
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•Bacterial levels can 
be predicted with 
an accuracy 
adequate to assist 
decision-makers in 
the preemptive 
advisory process



Bacterial levels are driven by multiple inputs 
and varied forcing functionsG
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• Multiple Linear Regression (MLR)

• Classification and Regression Trees (CART)

• Ensemble Modeling integrated with EPA’s VB 

Building on (student) 
efforts supported by 
state beach, shellfish 
and public health 
managers, NOAA 
(SECOORA / IOOS) and 
EPA, new models from 
integrated data and 
simple statistical 
techniques include:
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Model complexity is 
dependent upon 

Level 1 Level 2 Level 3

Cumulative 

Rainfall

Rain Intensity

Preceding Dry 

Days

Weather

Tidal Range

Lunar Phase

Station

Cumulative 

Rainfall

Rain Intensity

Preceding Dry 

Days

Weather

Tidal Range

Lunar Phase

Station

Wind Speed

Wind Direction

Cumulative 

Rainfall

Rain 

Intensity

Preceding 

Dry Days

Weather

Tidal Range

Lunar Phase

Station

Wind Speed

Wind 

Direction

Current

Salinity

• Location
• Availability of data
• Acceptable error

• Errors of omission
• Fail to issue advisory when 

water quality is poor

• Public health risk

• Errors of commission
• Issue advisory when water 

quality is good

• Poor image / revenue loss 

(i.e. the Chamber of Commerce  

is not happy)

True Negatives

False Positives True Positives

False Negatives
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End result is a  
decision-support 
tool available at 

your fingertips for 
public health, 
economic and 

personal decision 
making resulting 

in…
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… a win – win situation for public health 
and economic vitality!G
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For more information
Dwayne E. Porter 

porter@sc.edu

Heath Kelsey
hkelsey@umces.edu

Dan Ramage
dan@inlet.geol.sc.edu

Jen Dorton
jdorton@secoora.org


