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Outline 
 How we know the river is dropping 

►Gages 
►Water surface indications 
►Bathymetric survey indications 

 MR Degradation Feasibility Study 
►Hydraulic modeling 
►Sediment modeling 

 Degradation and conveyance 
 Data uses, data gaps 
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Water Surface Changes 
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Bathymetric Surveys 

1987 Hydrographic Survey 
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250 ft-spaced transects: 
2007, 2008, 2009 
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Argosy Road Bridge Pier Exposure 
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Missouri River Bed Degradation 
Feasibility Study 

 Costs of doing nothing 
►Predict degradation for 50 years into the 

future 
►Assess increased costs to infrastructure 

(levees, dikes, bridges, water intakes, etc.) 
 

 Costs and benefits of alternatives 
►Predict bed change with alternative in place 
►Predict effects on infrastructure 

11 



Mobile-bed Modeling 

1987 X-sections 

Sediment 
transport 

Update X-
sections 

2009 X-sections 

Daily flow 

Sediment 
input/extraction 

Hydraulic 
calculations 
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Hydraulic Model Calibration 
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Hydraulic Calibration 
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  Flow at KC (cfs) Average Error ±(ft) 
Oct 20/21, 1987 51,900  0.18 

May 17, 1988 44,700  0.51 
September 6, 1988 41,000  0.55 
1993 High Water 

Marks 529,000  1.47 

River Miles Manning’s n 
488.2 -366.2 0.018 
366.2 -293.4 0.022 
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The big question (for this 
group)…? 

 Does degradation cause increased or 
decreased flood conveyance capacity? 
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Degradation and Flood Stages 

Frequent inundation 
discourages 
vegetation growth 
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Bed 
drops 

Less frequent 
inundation allows 
tree establishment 

Water surface drops 
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Vegetation slows 
water and 
encourages 
deposition from 
moderate/high flow 
events, resulting in 
land accretion 
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September 23, 1954                                           Q = 36,200 cfs 
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March 30, 2008                                                               Q = 40,800 cfs 
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Problem! 

Boat unable to 
measure zones 
with shallow/no 
water 
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Rising Flood Stages and Degradation? 

From Pinter and Heine (2005) 

9,888 cfs 

60,035 cfs 

98,881 cfs 

201,294 cfs 

300,175 cfs 
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Rising Flood Stages and No Degradation 

From Pinter and Heine (2005) 

30,017 cfs 

81,224 cfs 

180,105 cfs 

300,175 cfs 

494,405 cfs 
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What we have the do/don’t have the 
data to do 

Data Available To 

• Show changes in bed 
elevations over time 

• Show changes in low water 
surface elevations over time 

• Show changes in high water 
surfaces at gages 

• Show high water elevations 
between gages for 2011 
flood and 1993 flood 

 

Data Not Available To 

• Show land accretion over 
time 

• Show vegetation 
establishment over time 

• Link changes in flood 
conveyance to bed 
degradation 
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