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What caused the floods of 2008?

 Land use change?

 Altered hydrology (e.g. channelization, 

drainage)?

 Agricultural management practices?

Conservation practices?

 A significant amount of rain (i.e. the “perfect 

storm”)



Some Recent Columns



Some Areas of Most Significant 

Flooding



Landuse in Iowa – Present Day



Landuse in Iowa - Historic



Cedar River Land Use

2002 Landuse

Grassland/herbaceous (6%)

Pasture/hay (3%)

Cultivated crops (78%)

Other (13%)

1940 Landuse

Grassland/herbaceous (25%)

Pasture/hay (26%)

Corn (29%)

Small grains (20%)



Simulated Alteration in Water 
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Streamflow of Cedar River
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Expected Rainfall for a 24-hr Storm Period 

for Various Recurrence Intervals

Recurrence Interval Rainfall (Inches)

6-mo 1.94

1-yr 2.4

2-yr 3.06

5-yr 3.84

10-yr 4.44

25-yr 5.42

50-yr 6.25

100-yr 7.13



What Happened in 

2008?



Daily Precipitation at Charles City and 

Waterloo, IA

Charles City, IA
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Waterloo, IA
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July 2007-June 2008 

Precipitation near Waterloo, IA
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Streamflow at the Charles City, IA 

Gaging Station on the Cedar River

8/
1/

07

9/
1/

07

10
/1

/0
7

11
/1

/0
7

12
/1

/0
7

1/
1/

08

2/
1/

08

3/
1/

08

4/
1/

08

5/
1/

08

6/
1/

08

7/
1/

08

M
e

a
n

 D
a

ily
 D

is
c
h

a
rg

e
 (

c
fs

)

0

5000

10000

15000

20000

25000

D
a

ily
 P

re
c
ip

it
a

ti
o

n
 (

in
)

0

2

4

6

8

10

Charles City, IA



Streamflow at the Charles City, IA 

Gaging Station on the Cedar River
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Streamflow at the Waterloo, IA 

Gaging Station on the Cedar River
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Streamflow at the Waterloo, IA 

Gaging Station on the Cedar River
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Estimations from Iowa Daily 

Erosion Project



Estimations from Iowa Daily 

Erosion Project



Estimations from Iowa Daily 

Erosion Project



Cedar River at Cedar Rapids









Summary

 Many factors contributed to flooding

 While land management and hydrologic 

alterations undoubtedly contributed to some 

extent

 Wet last six months of 2007 and wet first six 

months of 2008 (12 month precipitation from 

July 07- June 08 > 22 inches above normal 

rainfall at Waterloo, IA) created the ideal 

conditions for flooding (i.e. “perfect storm 

conditions”) 



Questions?

 How do we think about floodplain management in 

the future?

 How do we make our landscape more resilient to 

major precipitation events?

 How do we manage expectations about what 

engineered structures can and can not do?

 Do we know how various agricultural management 

practices perform under a range of precipitation 

events (e.g. what impact does drainage have on 

these major runoff events)?



Questions, Comments, 

and Discussion

Contact info:
Matt Helmers

209 Davidson Hall
Iowa State University

Ames, IA 50011
515-294-6717

mhelmers@iastate.edu

mailto:mhelmers@iastate.edu
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