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WRM Advances are Complicated

Å Historical use: Legacy effects

Å Planning: The desired future condition(s)

Â Effective communication with stakeholders

Å Paradigm shifts in management

2

Floodplain Management



Floodplain Management: Legacy
Å Most floodplain BHF removed in Missouri in 

19th and 20th centuries.
Â Steamboat travel/transport (River)
Â Cultivate rich soils (River & Tribs)

Å Included installation of drainage and flood 
control structures:
Â Drainage tiles
Â Ditches
Â Levees
Â Dams 

Å Inland practices

3Steamboat Arabia: http://www.1856.com/



Floodplain Management: Legacy

Å Management: BHF removed, stream and 
river channels straightened and enlarged.

Â Reduced flooding, dried the soils.

Å Result: Altered stream and floodplain 
hydrogeomorphology.

Å Problem: Reduced urban stormwater and 
floodwave attenuation.

Â Surprising lack of floodplain management plans.
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Study Objectives
Å Questions:

Â What was historic floodplain water attenuation?

Â What is current floodplain water attenuation?

Â How can we better manage floodplain systems?

Â Maximize flow attenuation, urban stormwater runoff.

Â Sustain development and population growth.

Å Approach:

Â #ÁÓÅ ÓÔÕÄÙ ÏÆ Ô×Ï ͼÂÏÏËÅÎÄÅÄȱ ÆÌÏÏÄÐÌÁÉÎ ÓÉÔÅÓȢ

Â Bottomland Hardwood Forest (BHF)

Â Agricultural Field
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Study Site

6

1939 1992

ÅFourth order reach 
of lower Hinkson 
Creek,  Columbia, 
Missouri, USA.

ÅHinkson Creek: 
70.3 km

ÅFlatbranch Creek: 
10.1 km

ÅPop: ~110k

Study Sites



Study Site Design:
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Data Collection & Analyses

Å Identified trees within 80 x 80m area to species level.

Å Measured diameter at 1.3m (dbh).

Å Estimated leaf area index (LAI): Ceptometer and 
Hemispherical methods.

Å Quantified infiltration capacity (IC): Double-ring 
infiltrometers.

Å Quantified soil characteristics: Soil core method
Â 0, 15, 30, 50, 75, 100 cm.

Å Analyses: Graphical, descriptive, statistical (t-test, two-way 
!./6!ȟ 4ÕËÅÙȭÓ ÍÕÌÔÉÐÌÅ-comparison test) comparisons.
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Results

Å Climate

Â 2010 

Â Total precipitation = 1346mm

Â Average temperature = 13.2 °C

Â Study period: July 1 ɀAug 31, 2010

Â Precipitation = 372mm

Â Average Temperature = 26.3 °C
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Forest Species Composition
Common Name Species Number of 

Individuals
Average dbh 

(cm)
Average 

Basal Area 
(m 2)

Total 
Basal Area 

(m 2)

Boxelder Acer negundo 39 26.98 0.07 2.55

Black maple Acer nigrum 1 21.20 0.04 0.04

Silver maple Acer saccharinum 41 48.19 0.21 8.66

Americanbuckeye Aesculusglabra 3 10.90 0.01 0.03

Common hackberry Celtisoccidentalis 2 9.25 0.01 0.01

Honey locust Gleditsiatriacanthos 2 23.75 0.05 0.09

Black walnut Juglansnigra 7 42.49 0.15 1.06

Eastern cottonwood Populus deltoides 12 95.78 0.75 9.01

Americanelm Ulmus americana 35 19.97 0.04 1.25

Total 22.71
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