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SCOPE OF THE PROJECT

The Kansas City and Omaha Districts are 
working with FEMA Region VII to 
Compute a floodway for the Missouri River 
from Mile 811 to the mouth.

The Kansas City District is responsible for the 
reach from Mile 498 to the Mouth



Modeling is based on the Upper Mississippi River 
System Flow Frequency Study (UMRSFFS) one 
percent probability flood profile. 

Geometry data from the UMRSFFS UNET model 
was used to build a RAS model for the River

The RAS model is being calibrated to the UMRSFFS 
Profile.



DELIVERABLES TO FEMA

Existing Conditions RAS Model
HEC-RAS data set
Geo-referenced project files 
RAS floodway runs
Profile Plots
Data must meet DFIRM Data Capture 

Standards



AVAILABLE DATA

UMRSFFS geometry files, flow data and 
profiles

A digital terrain model from bluff to bluff
A rough RAS geometry file based on the 

UMRSFFS work



CHALLENGES

Refining cross sections for 498 miles of river

Calibrating to within one half foot of the 
UNET profile which was the basis of the 
UMRSFFS model

Coordination between NWO,  NWK and 
FEMA



Today we focus on the second 
challenge – Calibration of 498 

miles of river



TECHNICAL APPROACH

Dr. Robert Barkau developed a program in 
Visual Basic to streamline calibration

Output files from the Visual Basic program 
feed directly into the RAS model



Input Geometry

The original UMRSFFS simulations were performed 
in UNET.

UNET geometry was imported into RAS.

Therefore, calibration can be run from UNET 
geometry.

EXCEL algorithm utilizes UNET property tables.



Very Fast Excel Backwater Algorithm

For calibration, about 30 times faster than RAS.

Missouri River from Rulo to St. Charles can be 
calibrated in less than a day.

Produces results in close agreement with RAS.

Calibrated “n” values can be imported into RAS.



Calibration on One Screen
The target profile, calibrated profile and 

departure between the two are visible on 
one screen

Only one key stroke is required to re-run the 
simulation and view the changes to the 
profile

Can complete a new run in 5 to 10 seconds 



Missouri River agricultural levees provide protection up to 
approximately the 25 year event.

During larger events, the levees overtop and degrade and the 
Missouri River reclaims the floodplain.

Observed at Rulo, St. Joseph, Waverly, Boonville, and 
Hermann by USGS flow measurements and the destruction 
of the floodplain during the 1993 flood. 

A major technical consideration
The Missouri River Reclaims its Overbank

During the 1% Flood



The UNET simulation assumed that, after 
levee failures, the Missouri River 
overbank conveyed water from bluff to 
bluff. 

Therefore, RAS calibration assumed that 
Missouri River conveyed water from bluff 
to bluff.

Calibration Strategy



1993 Flood at Boonville





The Visual Basic model uses the 
energy equation to compute 

stage in a similar way as does 
HEC-RAS.



Energy Equation
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Where:
α = the Velocity Distribution Coefficient, 
and 
ΔxE = Conveyance Weighted Travel Distance 

of the Flow
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These two factors distort the energy equation
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Conveyance Factors
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Outstanding issues

ITR and Resolution of Comments

Coordination with FEMA



DISCUSSION
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