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A Product of Technological Advancement 
 
 
Ben Fennelly, PE, CFM 

THE PROGRESSION 
OF MAP DECAY 



WHAT IS MAP DECAY? 

WHY DOES IT MATTER? 

EXAMPLES 

Q&A 



 Association of State Floodplain Managers (ASFPM) defines map decay as 
the change in accuracy of flood insurance rate maps over time (Flood 
Mapping for the Nation, 2013) 

 

WHAT IS MAP DECAY?  

FLOODPLAIN STUDIES ARE … 
   Performed using best data at that time 
 Analyzed with the best methods at that time 
 Mapped to the highest accuracy at that time 
 Conducted according to the highest standards at that time 
 

Presenter
Presentation Notes
In terms of map maintenance, the largest variable has to do with assumptions of map decay – or the accuracy of the map over time. 




 Inaccurate Risk Assessment 
 Ever  Increasing Growth  and Encroachment 
 Battle of Costs 
oMaintenance 

• National: $116M - $275M (ASFPM, 2013) 
 

WHY DOES MAP DECAY MATTER? 

oRecovery 
• 2011 in MT:  

» MDT infrastructure 
estimated at $36.8M 
(Missoulian, 2011) 

» FEMA estimated > $53.4M 
(Missoulian, 2011) 

 Highlight Mitigation Possibilities 
 
 

Presenter
Presentation Notes
The steady-state cost to then maintain accurate and up-to-date flood maps ranges from $116 million to $275 million annually.



 Age 
oAdditional length to gage 

records 
• For example, events of 

2011 
o Improvements to regression 

methods and estimates 
 Changes in Growth and 

Development 
oUrbanization 
oChange To Controls 

CAUSES OF MAP DECAY  

Presenter
Presentation Notes
Flood maps and risk will change over time due to several factors including changes in topography in the watershed, changes in development and growth, and also changes in precipitation, additional stream gage data, and changes in water levels in lakes and oceans. In areas where all of these are changing rapidly, maps need to be updated much more frequently than in some rural areas that have little growth and development. 



 Improvements in Technology 
oData collection 

• Survey (GPS) 
• Topographic survey 

CAUSES OF MAP DECAY
  

Presenter
Presentation Notes
HEC-2 XS versus LiDAR



 Improvements in Technology 
oCalculation methods 

• Improvements in efficiency 
• Multi-dimensional analysis 

CAUSES OF MAP DECAY  

Example: Maclay Bridge 
(HEC-2) 



 Improvements in Technology 
oCalculation methods 

• Improvements in efficiency 
• Multi-dimensional analysis 

CAUSES OF MAP DECAY  



o Improvements in Technology 
• Mapping efficiencies 

» Automatic delineation 
» Topographic survey 

• Regulations 

CAUSES OF MAP DECAY  



 Majority of the initial studies were completed in the 1970’s and 1980’s 
STATE OF THE STATE’S MAPS  
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Presenter
Presentation Notes
DNRC’s map of digitized floodplains
The state has done a great job in rapidly updating floodplains
However, these new digitized counties consist of redelineations as well as new studies
Timeline of projects is extensive – causing a cycle of projects and needs to revisit previously analyzed areas



Example 
Projects 



Project Overview 

 New bridge at western terminus 
of South Avenue 
 Remove existing Maclay Bridge 
o 0.4 mi downstream of South 

Avenue 

SOUTH AVENUE BRIDGE 



 History of project’s floodplain 
oUSACE 1974 

• Hydrologic Analysis 
» Gage analysis 

• Hydraulic analysis 
» HEC-2 

• Mapping 
  

SOUTH AVENUE BRIDGE 

Presenter
Presentation Notes
Original FBFM map




 History of project’s floodplain 
oUSACE 1974 

• Hydrologic Analysis 
» Gage analysis 

• Hydraulic analysis 
» HEC-2 

• Mapping 
oMissoula County MapMod 

• Redelination of Bitterroot 
River 
» New topographic data 

(LiDAR) 
  

SOUTH AVENUE BRIDGE 

Presenter
Presentation Notes
Original FBFM map



Original Study Effective Floodplain Map 

Presenter
Presentation Notes
Old mapping vs effective mapping; change in floodplain width but no change in the floodway



Original Study Effective Floodplain Map 

Presenter
Presentation Notes
Old mapping vs effective mapping; change in floodplain width but no change in the floodway



 Development of: 
oDuplicated Effective Model 
oCorrected Effective Model 
oExisting Conditions Model 
oProposed Model 
 River Pines Road = Non-Levee 

Embankment 
oEffective Study assumed road 

contained discharge 
• Used two cross sections 

along road 
oExisting conditions analysis 

showed overtopping 

SOUTH AVENUE BRIDGE 

Presenter
Presentation Notes
Errors in Effective HEC-2 model
	Multi-profile runs performed with Clark Fork as d/s control
	FW analysis with normal depth







Effective Floodplain Map Updated Study 

Presenter
Presentation Notes
New mapping vs effective mapping; note change in floodway



Challenge: Thorough review of 
project’s history prior to scoping 
 
Solution: Constant 
communication with project team 
and community. Helps when 
stakeholders are knowledgeable. 

 

LESSONS LEARNED: 
SOUTH AVENUE BRIDGE 

Get FEMA and DNRC involved early 

Presenter
Presentation Notes
Missoula Co. was not surprised with inaccuracies in the original analysis.



Project Overview 

 Development pressure 
 History of project’s 

floodplain 
oZone A 
oMapMod redelineation 

BUTLER CREEK 



 Public accounts of 
flooding 
oSchool 
 Questionable mapping 

accuracy 
 

  

BUTLER CREEK  
Project Overview 

 

Presenter
Presentation Notes
Zone A has unknown history



  

Presenter
Presentation Notes
Photo of bridge next to culvert – directed to school



 Project: 
o Topo 

• LiDAR & XS Survey 
• Structure survey 

o Hydrology  
• Local regression (FEMA 

accepted) 
o Hydraulics  

• 2D hydraulic analysis 
» HEC-RAS 5.0.3 

 
  

BUTLER CREEK  



  

Presenter
Presentation Notes
Display Results



  

Presenter
Presentation Notes
Display Results



Challenge: Known inaccuracies 
of effective mapping and 
bifurcated urban flood flow 
 
Solution: Proactive FPA and 
community; not reactive. Multi-
dimensional hydraulic analysis.  

LESSONS LEARNED: 
BUTLER CREEK 

Inoperable valve actuator 

Embrace new methods and compare 
risk mapping with historical events 



 LiDAR 
oCross section spacing 
oMapping accuracy checks 
 Multi-dimensional analysis 
oComing soon??? 
oFloodway & No Rise analyses 

EFFECT OF TECHNOLOGY ON GUIDELINES AND 
SPECIFICATIONS 

Presenter
Presentation Notes
Easier to cut cross sections = increased requirement in cross sections




 Deschutes River, Tumwater, WA 
oPioneer Park Fish Hatchery 
oConstruction located outside of 

the floodway 
o Local officials require a 0.0’ 

rise or less in the floodplain 
oProject will require mitigation of 

rise 
oWhat if analysis was performed 

with multi-dimensional 
hydraulic analysis 

EXAMPLE (WHAT IF?) 

Presenter
Presentation Notes
Picture of existing NFHL and proposed design



Presenter
Presentation Notes
Difference in WSEL (proposed minus existing) – structures and fill 



Presenter
Presentation Notes
Difference in WSEL (proposed minus existing) – structures only



Presenter
Presentation Notes
Difference in WSEL (proposed minus existing) – buildings only (modified geometry)



Presenter
Presentation Notes
Difference in WSEL (proposed minus existing) – swale mitigation



Presenter
Presentation Notes
Difference in WSEL (proposed minus existing) – swale mitigation with clearing



Presenter
Presentation Notes
Difference in WSEL (proposed minus existing) – swale mitigation with clearing



Challenge: Using current 
standards to regulate multi-
dimensional analyses 
 
Solution: ??? 

LESSONS LEARNED: 
PIONEER PARK 

Inoperable valve actuator 

Presenter
Presentation Notes
Solution:  We shall see



Q&A 

    



© 2014 HDR Architecture, Inc., all rights reserved. © 2014 HDR Architecture, Inc., all rights reserved. © 2014 HDR Architecture, Inc., all rights reserved. © 2014 HDR, Inc., all rights reserved. © 2014 HDR, Inc., all rights reserved. © 2014 HDR, Inc., all rights reserved. © 2014 HDR, Inc., all rights reserved. 


	Slide Number 1
	THE PROGRESSION OF MAP DECAY
	Slide Number 3
	What is map decay?	
	Why does map decay matter?
	Causes of Map Decay	
	Causes of Map Decay	
	Causes of Map Decay	
	Causes of Map Decay	
	Causes of Map Decay	
	State of the state’s maps	
	Slide Number 12
	South Avenue Bridge
	South Avenue Bridge
	South Avenue Bridge
	Slide Number 16
	Slide Number 17
	South AveNUE Bridge
	Slide Number 19
	Slide Number 20
	Slide Number 21
	LESSONS LEARNED: SOUTH Avenue BRIDGE
	Butler Creek
	Butler Creek	
	Slide Number 25
	Butler Creek	
	Slide Number 27
	Slide Number 28
	LESSONS LEARNED: BUTLER CREEK
	Effect of Technology on Guidelines and Specifications
	EXAMPLE (WHAT IF?)
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	LESSONS LEARNED: PIONEER PARK
	Slide Number 39
	Slide Number 40

