
Christopher D. Knightes 
US EPA – ORD – NERL – ERD

2008 National Water Quality Monitoring Conference
Monitoring: Key to Understanding Our Waters

May 20th, 2008

The Importance of Concurrent 
Monitoring and Modeling 

for Understanding Mercury 
Exposure in the Environment



Goal: Demonstrate importance of 
combining monitoring and 
modeling programs

Approach: Examples of challenges 
and successes.

Concurrent Monitoring and Modeling
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Introduction



National Research Council:
Committee on Models in the 
Regulatory Decision Process

• Many US EPA regulations based on computer 
model results

• Historically, models help 
explain scientific phenomenon
predict outcomes and behaviors

• Models are generally simplifications and 
approximations

• NRC Committee recommends EPA increase 
dialogue between modeling and monitoring



The Iterative Learning Process
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Learning as 
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Mercury in the 
Environment





Monitoring



Total Mercury Concentrations 
with River Distance
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Monitoring
Observed Yellow Perch Mercury Concentrations

Pawtuckaway Lake, New Hampshire (VT DEC)
Dissolved MeHg = 0.07 ng/L
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Modeling



Modeling
BASS Model Results for Yellow Perch 

exposed to MeHg = 0.07 ng/L
Pawtuckaway Lake, New Hampshire
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Modeling
Mercury in Watershed Soils
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Comparison of 
Monitoring and Modeling



Monitoring and Modeling
Yellow Perch Pawtuckaway Lake

Model and Monitoring
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Extrapolates data to larger
and smaller yellow perch



Monitoring and Modeling
Total Mercury Concentrations 

with River Distance
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Monitoring and Modeling
Flow in Wetlands Reach
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Two Possible Patterns:
Different Models vs Observed Conc.
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Monitoring        versus          Modeling
Strengths:

Temporal and spatial across 
the entire space and system
Predicts past, present, and 
future
Can be used to predict 
different futures under different 
conditions

Weaknesses:
Mercury model’s not a priori 
predictive
Missing processes may not be 
represented
Predictions may not be viewed 
as real

Strengths:
Temporal and spatial 
representation of existing 
conditions
Observed data often viewed to 
be real

Weaknesses:
Data provides snapshot in 
specific location and at specific 
times
Limited utility in understanding 
past, predicting future/futures



Monitoring concurrent with  Modeling

• Combines strengths and counters 
weaknesses of each separately

• Permits investigation of 
hypotheses and evaluation of 
system processes

• Puts monitoring into context
• Ground-truths modeling



Disclaimer

Although this work was reviewed by EPA and approved 
for presentation, it may not necessarily reflect official 
Agency policy. 

Mention of trade names or commercial products does 
not constitute endorsement or recommendation for use.
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