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“Moving from Monitoring to 
Prediction”

Develop predictive model to:

• Estimate atrazine occurrence in 
unmonitored areas

• Improve understanding of governing 
processes



Monitoring
National Water Quality Assessment Program (NAWQA)

Study units
Initiated 1991
Initiated 1994
Initiated 1997
High plains regional ground-
water study, initiated 1999



Monitoring

Shallow 
monitoring wells

Domestic supply wells

Community supply wells

Land Use Studies

Major Aquifer Studies

Flowpath Studies



Monitoring
Most Frequently Detected Pesticides

(Agricultural Land Use Studies)

0

5

10

15

20

25

30

35

40

45

Deeth
yla

tra
zin

e
Atra

zin
e

Sim
az

ine
Meto

lac
hlor

Pro
meton

Bentaz
on

Diuron
Metr

ibuzin
Alac

hlo
r

Bromac
il

Norfl
ura

zo
n

Teb
uthiuron

D
et

ec
tio

n 
Fr

eq
ue

nc
y 

(%
)



Monitoring
Agricultural Land Use Studies

Atrazine detection frequency, as a 
percentage of wells sampled in each study

< 25
25 - 50

> 50 - 75
> 75



Irrigation Water Use

Total Withdrawals

Agricultural Management 
Practices

Tile 
Drainage

Modeling
Explanatory Variables

Atrazine-use Intensity

Atrazine 
(lbs/km2)

Climate

Mean Annual 
Temperature

Soil and Aquifer 
Characteristics

Average 
AWC

Land use and Population

Agricultural land



Modeling

• Use
– Intensity of use (kg/km2)
– Agricultural land (%)

• Agricultural-management practices
– Artificial drainage (%)

• Soil characteristics
– Available water-holding capacity (fraction)
– Vertical permeability (in/hr)

Detection frequency correlated with:



Prediction

Increasing predicted 
frequency of atrazine 

detection

Atrazine detection
frequency

Not detected
Low
Medium
High

Atrazine 
use

Very low
Low
Medium
High



Improved Understanding

• Governing factors:
– atrazine use (intensity and presence of agricultural land)
– agricultural-management practices (artificial drainage)
– soil characteristics (permeability and AWC)

• Use is a necessary but insufficient variable

• Soil characteristics and agricultural-
management practices are important factors in 
predicting atrazine transport

National-scale predictive models:



Monitoring    Modeling    Prediction

• Comprehensive National assessment

• Predict occurrence in unmonitored areas

• Prioritize future monitoring
– Verify/refine predictive models
– Improve understanding

• Improve understanding of governing 
processes

National-scale predictive models:
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