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• Background

• Model Management

• Benefit of the Program

Overview



Harris County



Harris County Terrain





Provide flood damage reduction projects that 
work, with appropriate regard for community 
and natural values.

We accomplish this by:
• Devising flood damage reduction plans
• Implementing the plans
• Maintaining the infrastructure

Our Mission



Street Drainage
Managed by City
or a municipality

Bayou Drainage
Managed by the

Flood Control District

Jurisdiction Example



The Scale of Our WorkThe Scale of Our Work
Identified Flood PlainsIdentified Flood Plains
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FPA

HCFCD

The Flood C
ontrol D

istrict



Tropical Storm Allison



Background

• Tropical Storm Allison Recovery Project (TSARP)

• HCFCD and FEMA partnered in the aftermath of Tropical 

Storm Allison (June 2001) to update the Flood Insurance 

Study for Harris County

• New Topographic Data (LiDAR)

• Reanalyzed landuse conditions

• Generate new H&H models

• Published updated FIRMs for the County



MODEL MANAGEMENT



• Protect the investment

• Current and accurate information to local 
community & FEMA

Why Model Management



FEMA

FPA

HCFCD

The Flood C
ontrol D

istrict



• Recognized the different objectives of FEMA, Floodplain 
Administrators, and HCFCD

• Recognized the limitations of some communities 
(financial and technical)

• How do we (HCFCD, FEMA and Local Floodplain 
Administrators) maintain the models and supporting 
data?

Challenge



• Continually manage and maintain the integrity 
of the effective model set 

• Foster a partnership between HCFCD and the 
Floodplain Administrators 

• Facilitate and expedite model and data 
distribution

• Coordinate concurrent development activities 
in watersheds

Model Management Objectives



Purpose
• Maintain the 

integrity of the 
models and 
supporting data

• Ensure model 
modifications 
are made in a 
consistent 
manor so others 
can easily 
understand 
changes

Standards

www.hcfcd.org/m3



Standards

www.hcfcd.org/m3



Model & MapModel & Map

Channel Cross Sections tied to LiDARChannel Cross Sections tied to LiDARHEC-HMSHEC-HMS

HEC-RASHEC-RAS



GIS Standard



• Model Version (HEC-HMS/HEC-RAS)
– HEC-HMS (v3.3.0)
– HEC-RAS (v3.0.1)

• No model truncation (Section 4.3.3)
• Use current model set (Section 5.2)
• Tracking number (Section 5.2)
• New/modified cross sections (Section 3.4.4)
• Nomenclature change (Section 3.2)

Modeling Standards Highlights



Continuous Updates

Objective:  
Continually update the models and associated 
data sets due to changes in Floodplain and 
Floodways which require a LOMR

LOMR

Challenges:
– Many LOMRs throughout Harris County
– Multiple LOMR projects – one stream



Model Management How ?

Model Management

Watershed Wide UpdatesContinuous Updates

M3 is the Support System 

LOMR Delegation



Mapping Activity Statement (MAS)
– Continuous Update Process (MAS No. 14)
– HCFCD Custodian of models

Our Agreement with  FEMA



Memorandum of Understanding
• HCFCD Responsibilities:

• Provide current/accurate models from web
• Provide technical resource
• Provide training (yearly workshops)
• Cursory review

• Local Community Responsibilities:
• Obtain models from HCFCD
• Follow Standards
• Provide HCFCD a copy of map revision 

submittal for review prior to signing 
Community Acknowledgement Form



Continuous Update

LOMR 

Local Review
FEMA Approval

Update Master 
Model Set

Model to FEMA



What is M3?



Model and Map Management (M3) System
• Distribute models and supporting data
• Tracks projects changes to models
• Facilitate communication between projects
• Assist HCFCD in the review process

M3 Functionality



Average 20 to 30 LOMRs per year

Notifications



Continuous Updates with LOMR Delegation

Proposed LOMR 

Local Review
FEMA Approval

Update Master 
Model Set

Model to FEMA

LOMR Delegation



LOMR Delegation (2010)

LOMC requests must obtain several 
review approvals:
Impact Analyses: HCFCD reviews 
proposed project impact analyses to 
ensure that they will not cause flood 
impacts
CLOMRs & LOMRs 
• Local Review: HCFCD reviews 

submittals prior to FPA signature of 
the MT‐2 Form 1 to ensure local 
modeling and mapping standards are 
met

• FEMA Review: HCFCD processes 
submittals to ensure FEMA standards 
are met prior to issuance of LOMRs 
and CLOMRs

Model ManagementModel Management



Model Management How ?

Model Management

Watershed Wide UpdatesContinuous Updates

M3 is the Support System 

LOMR Delegation





• Most current and accurate models and supporting 
data come directly from HCFCD – one source

• HCFCD, FEMA and local communities are all in the 
same datum

• Knowledge of local area and issues
• Accessible during review process
• Technical resource
• Cut down review time
• Reduce the Risk

Benefits of the Program



Harris County Current Map



Map Interface



Rainfall Heat Maps



• 177 HCFCD stage and 
precipitation gauges

• Stage gauges report water 
depths in channels

• Precipitation gauges 
report inches of rainfall in 
increments of time 

• Historical data for prior 
events such as Imelda, 
Harvey, and much more is 
available from the 
website

• FWS offers real‐time flood 
alert subscriptions

Near Real Time MappingNear Real Time Mapping



Real time inundation  Map for Hurricane Harvey
August 25 – 31, 2017



Flood inundation for Hurricane Harvey
around Houston Metro area



In watersheds like Sims, Brays, 
and White Oak Bayous, where 
regional projects have 
improved channel capacity,  
the flood risk has been 
significantly reduced, resulting 
in a sizable return on 
investment from one storm 
event to the next. 

Return on InvestmentReturn on Investment

Project May 
2015

Halloween 
2015

Tax Day 
2016

May
2016

Harvey 
2017

Brays 7,300 1,900 2,300 ‐ 10,000

Sims 1,700 ‐ ‐ 6,500

White Oak 1,600 ‐ 1,800 ‐ 5,500

Other 
Watersheds

‐ ‐ 1,500 ‐ ‐

Buyouts 485 155 ‐ 390 2,076



MAAPnext



Reduce the risk and rediscover the beautyReduce the risk and rediscover the beauty

QUESTIONS????


