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Context



The modeling process

Define 
problem

Develop 
conceptual 
model

Develop 
mathematical 
model

Calibration

Assessment 
of problem 
using model

Apply 
results

Re-evaluation 
of the problem 
and objectives 
based on 
simulation 
results

Project 
completion

?
??

After Reilly (2001) TWRI 3,B8

Where we are



Major Tasks
• Calibration: settings and adjustments

- Parameter weighting

- Parameter bounds

- Estimation settings

- Uncertainty analysis approach

- Parallel computing

- Using framework information

- Selecting outputs of interest

• Model structure and budget error fixes and adjustments

- Refining graphical feedback of inputs and results

- Fixing input data

- Tweaking structure

- Boundary condition geometry

- Boundary condition stresses 

- Layers

• Adding last few stragglers

- NY Canal

- Drain discharge

- Runoff
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Calibration tasks
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Estimating 
Parameters

MODFLOW

(solving flow equations)

INPUT
(adjustable and non-

adjustable properties 

and boundaries)

OUTPUT
(heads and flows at 

grid cells)

Write input files with 

calculated parameters

Calculate new parameter 

values

objective function good

MODEL

Observation Data

DATAPEST

Calculate Objective 

Function

objective function too high
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Huh?
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Huh?
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Huh? IL.og l O hk: layer 3 

IL.og l O hk: layer 4 
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Observation 
Weighting

objective function 

■ heads ■ temp diff ■ vert diff ■ drains ■ lowell 
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Observation 
Weighting

objective function 

■ heads ■ temp diff ■ ve 1rt diff ■ drains ■ low ell 
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Observation 
Weighting

objective f u net ion 

■ heads ■ temp diff ■ vert diff ■ drains ■ lowell 
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Framework 
information in 

parameter 
estimation

Hydrogeologic unit I BAS: Basalt , undifferentiated : 
includes Pliocene-Pleistocene 
and Miocene basalts 

D CGF: Coarse-grained fluvial and 
alluvial deposits 

D FGL: Fine-grained lacustrine 
deposits 

I GRB: Granitic and rhyolitic 
bedrock 



Hydrogeologic Framework of the Treasure Valley and Surrounding Area, Idaho and Oregon 

JR . Bartol ino, USGS, Idaho Water Sc ience Center 

Hydrogeologic unit 

I BAS: Basalt, undifferentiated : 
includes Pliocene-Pleistocene 
and Miocene basalts 

D CGF: Coarse-grained fluvial and 
alluvial deposits 

D FGL: Fine-grained lacustrine 
deposits 

I GRB: Granitic and rhyolitic 
bedrock 

20X vertical exageration 
Vertical scale is feet above datum 
Horizontal scale is Idaho UTM meters 
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Selecting 
outputs of 

interest
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Approach to 
Uncertainty

0 5 10 15 20 25 
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Approach to 
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High-
throughput 
computing
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Structure and budget 
fixes
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Major Tasks
• Calibration: settings and adjustments

- Parameter weighting

- Parameter bounds

- Estimation settings

- Uncertainty analysis approach

- Parallel computing

- Using framework information

- Selecting outputs of interest

• Model structure and budget error fixes and adjustments

- Refining graphical feedback of inputs and results

- Fixing input data

- Tweaking structure

- Boundary condition geometry

- Boundary condition stresses 

- Layers

• Adding last few stragglers

- NY Canal

- Drain discharge

- Runoff



Thanks for listening!


