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Mathematical Models

Analytical abstractions of the real world.

Two Types

— simplified estimation based upon theoretical
physical principals

— statistical summary of observational water quality
data

Can only approximate the complexity of the
water bodies, watersheds, pollutants, and

pollutant sources under study.
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Desirable
Water Use

Water Quality Management
Flow Diagram

Public Health and

Point and Non-
point Sources
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Model Comparison

Empirical Approach Mechanistic Approach

Pollutant

Sources Lty iy

Data
Requirements

High
Time Longer

Cost Higher
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Mass Balance Model (Mechanistic)

Loadin
9 System Boundary

Substance X >
/ Ii/ea{ttl&‘rg\ Outputs

Substance Y

LY LY AN T O Y B

VU O L A R I

[Accumulation] = [Loading] + [Transport] +
[Transformations]

November 2004

-
£
2
=
-
-
-
£
-
-
=
=
E—
-
=
=
-
S
-
-
=
B
-
-




QUAL-TX
Dissolved Oxygen Kinetics

atmospheric reaeration

I,

sediment oxygen
demand (S0D)

_X:;_
>

CBOD

ZMH<X0O OmMm<rowwn-—0
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Managemeant

i 4— Higher Flow

Lower Flow 9 00
Percent of Days Flow Exceeded
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Water Environment Research Foundation, 2002
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Considerations in Model Selection

Management Objectives

-Pollutants of concarnn
-Appropriate temporalispatial scales
-Load types and potential controls

Desired level of precisionfaccuracy
-Slakeholder accaptance

“Consistency with other walershed

programs
Acceplance of modal

5 HE-EEI‘"-B Characteristics
=Size and type of

watershed/receiving waber
~Complexity of transpon
=Important processes
=Critical conditions

v

Available Resources
-Dalta

=Echedule

-Budget

<Computer requiremeants
Expedise of staff
-Expenence with spacific
modals

—p Model Selection
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 QUESTIONS?
. ScotthZ,lenO-Tech,Inc : -

- shinz@limno.com

S wwwlinmodom
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TMDL Curve (Empirical)

Load Duration Curve
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Steps in Water Quality Modeling

ek

. Determine objectives (problem definition) and
establish criteria for meeting the objectives.

Develop a conceptual model of the system of interest
and  of the attributes of the system relevant to the
problem definition.

. Formulate the mathematical model from the
conceptual model.

Calibrate a mechanistic model to monitoring data or

develop empirical (data-based) relationships to assess
existing conditions.

Confirm a mechanistic model against additional data.

. Apply the modeling approach to address defined
problem (calculate the TMDL).
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