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• Paper Inventory Reduction (PIR) has 

been a major component of the 

modernization philosophy of the 

program.

• PIR and the Modernization of paper 

FIRMs once again became a priority.

• These mapping projects will take 2 1/2 to 

4 years to complete depending on 

Levees.

Paper Inventory Reduction (PIR)



PAPER INVENTORY REDUCTION

2016

2017

2018



• Path to Statewide Map Maintenance

• Priority Projects

• PIR

• Map Modernization not on LiDAR

• Risk MAP on LiDAR needing Map 

Maintenance

• USGS 3-DEP Compliant Topography

• Teaching Stakeholders how to “Fish” 

in the Risk MAP Pond



Status through requested 2018 Funding



MISSOURI HYDROLOGIC UNIT CODES (MUC)



Missouri’s Road to Map Maintenance



Missouri’s Road to Map Maintenance
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• SEMA has developed 

brochures for you that 

address where the 

community is in the 

Adoption Process:

• Participating

• Joining Mapped

• Joining Never 

Mapped

• Joining No Planning 

and Zoning

• SEMA Staff helps them 

though each part of the 

process

Persuasion (Beyond NFIP)



BOOTHEEL AREA

• Bordered by the Mississippi River 

on the east

• Bordered by the St. Francis River 

on the west

• Bordered by the Little River 

Headwater Diversion Levee to 

the north

• Covering approximately 3,014 

square miles plus another 900 

Square Miles draining to the area
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TURNING 
THE MS 
RIVER 

LOOSE



WITHOUT 1 
SECTION OF LEVEE



MULTIPLE WATERSHEDS

• More dredging than in 

Panama Canal

• 100’s of Drainage Districts

• 15 plus Levee Districts

• 5 States

• 4 FEMA Regions

• 3 USACE Districts



MODELS MODELS AND MODELS
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• OVER LAPPING

• BACKWATER TO BACKWATER

• CROSS JURISDICTIONAL BNDYS

• ALL MODELS MOVING 

FORWARD TOGETHER
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OUR PROJECT GOAL

We Are Mapping the Entire County!



MAP LEGEND - MODEL/METHODS 
SUMMARY TABLE



LIFE OF THE PROJECT STATUS GRAPHIC
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This will be shown quarterly in 

stakeholder communications



CHANGES SINCE LAST FIRM (PIR STYLE!)
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NFIP Floodplain
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100% 2D 
Floodplain
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Depths of Flooding



LIMITS OF STUDY IN FLATLANDS

• 1 square mile Study limits

• Previously Mapped headwater areas

• Areas of needed Floodplain management

• Full extents vs Riverine Analysis Shore lining



POLICY ISSUES

• Unmapped Counties voting to Join NFIP

• Local FP Administrators Ability to use results

• Training, Workshops, Web Tools, U Tube Videos

• Local/Regional Engineering Firms Capabilities

• Just What is a “No Rise”

• Administrative Floodways!!

• Compensating Frequency Based Cut and Fill



GRID CELL SIZES

• 100 FEET

• VARIES WITH SLOPE

• 50 FEET 

• STREAMS

• VARIES WITH CURVES



Break Lines

Railroads

Levees

Agricultural Berms

Dams

DOT roads

County roads

Farmer roads



CELL SIZE & BREAK LINES

• RAILROADS

• LEVEES

• AG. BERMS

• DAMS

• KDOT ROADS

• COUNTY ROADS

• FARMER ROADS



Model Size

Area not greater than 75% of software size limitations

HEC RAS 5.04 64-Bit processing provides ability to model larger areas



HYDRO CONNECTORS AND BREAKLINES

• Social Flood Water is hard to Coral 

(Water Connections)

• Multi-tasking raindrops

• Lots of Concussion Protocols
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ISLANDS IN THE BOOTHEEL



Some Tools for Local Input

Outreach Website

http://bit.ly/MOSEMAOutreach



Other - Detailed Studies

Structure Geometry (DB available) FHWA/KDOT



ALL THINGS BLE GEOMETRY



Relationship Between Rain on Grid and HEC HMS

Rain on Grid HEC HMS

Frequency/Duration Rainfall Depths Frequency/Duration Rainfall Depths

SCS Excess Rainfall Computed outside 

Model

SCS Excess Rainfall Computed within 

Model

Excess Rainfall Hyetograph Rainfall Hydrograph

2D Routing – Mesh Parameters Time of Concentration and Channel 

Routing

Mesh Storage Routing Muskingum Cunge or other Routing

Break lines and Hydro Connectors Storage Nodes

Calibration/Verification Calibration/Verification



5 GALLON BUCKET

33 Inches

53 Inches



Atlas 14 Rainfall

Event
Partial Duration Series Depths (inches)

Minimum Mean Maximum

10% 5.3 5.5 5.6

4% 6.3 6.6 6.8

2% 7.1 7.5 7.7

1% 7.9 8.4 8.8

1%-plus2 9.1 9.5 9.8

0.2% 9.9 10.8 11.7

Summary of the Rainfall Depths Calculated from 

NOAA Atlas 14

• CONVENTIONAL HYDROLOGIC MODELS 

SUCH AS HEC-HMS ARE IMPRACTICAL 

FOR FLAT, INTERCONNECTED AREAS

• A TIME SERIES OF EXCESS RAINFALL 

APPLIED TO THE 2D FLOW AREA WITHIN 

THE HEC-RAS 5.X SOFTWARE

• HEC-HMS INPUT HYDROGRAPHS USED 

FOR LARGE LAKES AND DETENTION 

FACILITIES. 

• PER FEMA GUIDELINES RAINFALL DEPTHS 

OBTAINED FOR THE 10%, 4%, 2%, 1%, 

1%-PLUS AND 0.2% ANNUAL-CHANCE 

STORM EVENTS

• FOR EACH 2D FLOW AREA, DEPTHS 

CALCULATED AS THE AVERAGE OF THE 

PARTIAL-DURATION GRIDDED VALUES 

Rainfall Depth





Soils

Hydrologic Soil Groups

• A, B, C, D



LAND USE



CURVE NUMBER

Summary of Curve Number Values with the 

associated Land use and Soil Data

Landuse Description
Hydrologic Soil Group

A B C D

Developed, Open Space 51 68 79 84

Developed, Low Intensity 57 72 81 86

Developed, Medium Intensity 77 85 90 92

Developed, High Intensity 89 92 94 95

Deciduous Forest 30 55 70 77

Shrub/Scrub 43 65 76 82

Herbaceous 43 65 76 82

Hay/Pasture 49 69 79 84

Cultivated Crops 65 75 82 86

Woody Wetlands 36 60 73 79

Emergent Herbaceous Wetlands 36 60 73 79

Open Water 98 98 98 98
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EXCESS RAINFALL DEPTHS

• TO OBTAIN THE EXCESS 

RAINFALL TIME SERIES, 

INTERCEPTION AND 

INFILTRATION (I&I) LOSSES 

WERE SUBTRACTED FROM THE 

RAINFALL HYETOGRAPH BEFORE 

APPLYING THE 2D MODEL SINCE 

THE CURRENT VERSION OF THE 

SOFTWARE DOES NOT HAVE 

THAT CAPABILITY YET. 

8.4” rainfall for 1%

-2.1” I&I losses

6.3” excess rainfall for 1%



EXCESS RAINFALL

• A Type II distribution was 

selected for the rainfall 

hyetograph

• After removing the losses, 

the excess rainfall can be 

applied directly to the 2D 

areas in HEC-RAS as a 

precipitation boundary 

condition time series

Excess Rainfall Hyetograph, Plotted with the 

Rainfall Hyetograph, developed with SCS 

methodology 

Total Rainfall

Excess Rainfall



HYDROLOGY

• THE RANGE OF EXCESS 

RAINFALL FOR THE 1% EVENT 

VARIED FROM AS LOW AS 1.1 

INCHES IN THE SAND BAR AREAS 

TO 6.9 INCHES IN THE 

CLAY/GUMBO AREA AND 8.2

INCHES IN THE MOSTLY WATER 

AREAS

Excess Rainfall Plot 

for 1% Event



Gage Data



Aerial Reduction Indices

Rising Limb Reduction Falling Limb Reduction



Calibration/Verification



OUR PROCESSING CAPACITY



ADDITIONAL BENEFITS TO 2D
BEYOND RISK MAP

• MODELS USACE COMPATIBLE

• STREAM STABILITY ANALYSIS FRIENDLY

• DAM INUNDATION MAPPING COMPATIBLE

• MS4 VOLUME BASED BMP ANALYSIS FRIENDLY

• SCIENCE BASED DERIVATIVES MANAGING DEVELOPMENT FLOOD RISK

• CIP UPDATES – MITIGATION ACTION PLANS



Other - Stream Networks
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► Flow Paths and Stream 

Lines Developed from 

Hydro-Enforced LiDAR

► Smaller Threshold for 

Contributing Drainage Area

► 1 sq. Mile

► 2 sq. Mile

► 3 sq. Mile

► ½ sq. Mile

► ¼ sq. Mile

► FEMA extents (41 miles) Sample Area

► 40-acre drainage

► 10-acre drainage

► 1-acre drainage



Other
Conveyance Crossing Assessments



Floodways

Velocity/Depth Derived

Frequency Based



VELOCITY AND DEPTH



DEPTH



QUESTIONS?


