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Requirements for Migrating to FDA 1.4
 HEC-FDA 1.4 has been certified for National use in accordance with EC 1105-2-

412 Assuring Quality of Planning Models.

► HQUSACE  HEC-FDA 1.4 certification memorandum dated 2 Dec 15 (issued 17 June 
15)

► Flood Risk Management Planning Center of Expertise (FRM-PCX)    HEC-FDA 1.4 
certification memorandum dated 26 Aug 15

 All feasibility studies, including Continuing Authorities Program studies (CAP), 
and general reevaluation studies using FDA must migrate to HEC-FDA 1.4 
unless the Tentatively Selected Plan (TSP) milestone (or equivalent milestone) 
has been completed as of 30 November 2015.

 All other studies/projects may continue to use the version of HEC-FDA that was 
certified at the time of the decision to release the draft feasibility report for 
public review.
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Presentation Notes
 The HQUSACE memo documents the certification of HEC-FDA 1.4 and outlines the requirement for transitioning from HEC FDA 1.2.5 a to FDA 1.4.The FRM-PCX memo expands on the HQUSACE memo, providing additional details about how to migrate to FDA 1.4 and how to request permission for continued use of HEC-FDA 1.2.5a if transitioning to FDA 1.4 presents an undue burden.Any questions about whether a study is required to migrate to use of HEC-FDA 1.4 should be directed to the home MSC Regional Economist or the FRM-PCX.



BUILDING STRONG®

Requirements for Migrating to FDA 1.4
 If migration to HEC-FDA 1.4 presents an undue burden to small-scale feasibility 

studies and Continuing Authority Program (CAP) studies, permission to use 
HEC-FDA 1.2.5a may be granted by the FRM-PCX on a study by study basis.  

 Requests for continued use HEC-FDA 1.2.5a on a study should be coordinated 
through the home MSC Regional Economist in accordance with the FRM-PCX 
memo dated 26 Aug 15.

 For more information, contact your MSC Regional Economist or 

Eric Thaut, FRM-PCX Deputy Director 
415.503.6852
eric.w.thaut@usace.army.mil
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Presentation Notes
Per the FRM-PCX memo dated 26 Aug 15:If migration to HEC-FDA 1.4 presents an undue burden to small-scale feasibility studies and Continuing Authority Program studies, permission to use HEC-FDA 1.2.5a may be granted by the Flood Risk Management Planning Center of Expertise (FRM-PCX) on a study by study basis.  To request permission for continued use HEC-FDA 1.2.5a on a study, Districts must submit the following information through the MSC Regional Economist to the FRM-PCX Deputy Director:  A current project review plan and most recent report synopsis,  A current study milestone schedule, including the estimated release date of draft report for public review,  A brief summary of economic analyses to date, including whether analytical or graphical probability curves are being used,  The estimated scope (tasks, schedule, cost) to migrate to HEC-FDA 1.4, and  A description of how migrating to HEC-FDA 1.4 presents an undue burden to study execution.
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Why the New Version?
 Intermediate step in transition to version with a Windows friendly interface 

(version 2.0) 

 Repair known issues

 Improve computation of uncertainty about graphical flow frequency curves
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Graphical Frequency Curves
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Presentation Notes
When entering a new study in HEC-FDA, you will click the HydEng menu and select the “Exceedance Probability Function with Uncertainty” option where you will be presented with (animation 1) this very important choice. Analytical curves describe unregulated stream flow-frequency relationships (e.g. natural stream flows), because these flows are natural (e.g. they are not influenced by the outflows of a regulating structure like a dam) mathematical relationships describing the natural variability in stream flows can be applied to produce a range of flows for each event on our frequency curve. Graphical curves are created using stream gauge data and may include a mixture of unregulated runoff and regulated outflows (e.g. flows from dams and other regulating structures). The variability in these flows are more difficult to understand and describe mathematically. Should you choose the “Analytical” option (animation 2) you will be presented with another box where you enter your “Enter Log Pearson III Statistics” or provide an unregulated flow frequency relationship and the program will “Compute Synthetic Statistics” for you. Both options will yield unregulated flow frequency relationships with uncertainty.If regulation is present for the Plan/Year/Stream/Reach being modeled these unregulated flows can be transformed to produce the proper regulated stream flows by selecting the “Transform Flow (Reg vs Unreg)” option and inputting inflow/outflow relationship ordinates.(animation 3) Alternatively, if you choose the “Graphical” Option you will be presented with he following box where “exceedance probability-discharge” ordinates are entered directly with an “Equivalent Record Length (N)”.
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The Use of Graphical Frequency Curves
 Option of last resort

 Unavoidable difficulties in computing uncertainty about graphical frequency 
curves

 Alternative methods include the use of:

► analytical frequency curves

► analytical frequency curves + transform flow function
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Presentation Notes
The use of graphical frequency curves should generally be avoided whenever possibleThis is due to unavoidable difficulties in the computation of uncertainty about graphical frequency curve.Again, alternatives include:The use of analytical frequency curves… either by entering a unregulated flow frequency ordinates and relying upon the program to compute a best fit Log Pearson III curve with uncertaintyThe use of analytical frequency curves in combination with transform flow functions (when regulation exists). This will ensure the computation of uncertainty in the flow frequency relationship is reasonable, while also ensuring that the “theoretical” unregulated flows produce the proper observed regulated stream flows.Even when one of these methods seems challenging, in many instances it makes sense to reach out to us for help – as Beth and Bob have on multiple occasions helped users obtain reasonable regulated flow frequency relationships where it seemed to the user that developing such a relationship would be impossible (or to time consuming) using the analytical approach. 
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Graphical Curves: the General Approach
 ETL 1110-2-537, titled “Uncertainty Estimates for Non-analytic Frequency 

Curves”

 Basic approach uses ordered statistics method, which is limited by the historical 
record

 Often flows exceeding those observed in the historical record are the most 
relevant to the analysis and decision making
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Presentation Notes
However, use of the graphical frequency approach is occasionally unavoidable. When it is used, the basic methods for computing uncertainty about graphical frequency curves is governed by ETL 1110-2-537, titled “Uncertainty Estimates for Non-Analytic Frequency Curves”.The basic approach involves the use of “ordered statistics” . However, this approach is incapable of producing estimates of flows that exceed the bounds of those observed in the historical record.Since flooding damage analysis is generally, essentially a study of rare events, in many cases the flows associated with events not observed in the historical record are the most relevant to the analysis and decision making.

https://www.novaregion.org/DocumentCenter/Home/View/746
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The Strength of this Approach
 The strength of the ordered events approach is that within the bounds of the 

historical record it produces “good” estimates of uncertainty.
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Presentation Notes
The strength of the ordered events approach is that within the bounds of the historical record it produces “good” estimates of uncertainty.[describe this based on graph]
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Limitations of this Approach
 Strength: It provides a good guide for what uncertainty about a graphical 

flow/stage frequency curve should look like but…

 Limitation: It needs to be paired with an approach that will allow it us to 
extrapolate beyond the bounds of our observed data
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Implementation in Previous Versions of FDA
 Occasionally produced inconsistent results based on the length of period of 

record

 In a few cases:

► a longer period of record resulted in less uncertainty

► a shorter period of record resulted in more uncertainty
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Presentation Notes
Due to an issue in the extrapolation method pervious versions of FDA occasionally produced an inconsistent result of increasing uncertainty with a longer period of record and decreasing uncertainty if the period of record was short.
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Implementation in Version 1.4
 Near exact match to variance estimated using ordered statistics approach
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The Impact on Results
 The polarity of the change in EAD resulting from the new method can not be 

generalized

► If the curve is “flat” across the range of damaging events the uncertainty is likely to 
be overestimated in 1.2.5a. The most probable expectation is a decrease in EAD in 
version 1.4

► If the curve is “steep” across the range of damaging events the uncertainty is likely 
to be underestimated in 1.2.5a. The most probable expectation is an increase in EAD 
in version 1.4

► Of course many curves will be both “flat” and “steep” across the range of damaging 
events, “flat” and “steep” are also relative terms. 
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Presentation Notes
The polarity of the change in EAD resulting from the new method can not be generalized. This is a good thing … it means the previous set of results were not systematically biased!In general the change in EAD will depend upon shape of the graphical frequency curve.if the curve was “flat” across the range of damaging events then uncertainty was probably overestimated in version 1.2.5a. The most probable expectation would be an decrease in EAD in version 1.4.If the curve was “steep” across the range of damaging events then uncertainty was probably underestimated in version 1.2.5a. The most probable expectation would be a increase in EAD in version 1.4.In many cases the shape of the curve changes across the range of damaging events , meaning version 1.2.5a may have overestimated flow in some cases and underestimated flow in other cases, thus the change in EAD is more ambiguous … and depends upon the sensitivity of EAD to particular parts of the frequency curve.
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Questions?
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Live Demonstration
 Importing a 1.2.5a study into version 1.4

 Documentation, Frequently Asked Questions (FAQs), Training and other 
information on HEC website: http://www.hec.usace.army.mil/software/hec-fda/
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http://www.hec.usace.army.mil/software/hec-fda/
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Known Issue 1: Transform Flow Relationship
 Problem

► If you have a graphical probability function with a transform flow function in version 
1.4, you cannot edit the data.

► (You can edit it if you use an analytical probability function).

 Solution
► Export the data using the Economics->Export
► Edit the data in Excel, save as tab delimited text file
► Import edited file using Economics->Import->ASCII Tab Delimited
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Known Issue 1: Symptoms
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Known Issue 2: Importing a Version 1.2.5a 
Study in to Version 1.4
 Problem

► After importing, if you delete a plan, all of the structure modules will be deleted.

 Solution
► Don’t delete a plan in version 1.4 if you’ve imported a study from version 1.2.5a.
► If you do delete a plan, contact HEC to help you reconstruct your structure modules. 

It helps to have the original version 1.2.5a data.
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Known Issue 2: Symptoms
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Known Issue: Definition of Without Project 
Plan
 Problem

► Occasionally, the internal pointer to the “Without” plan is set to undefined.
► Indications of this are:

• The Without plan is not the first plan in a list of plans
• When trying to compute EAD for the without plan, FDA issues a message saying the 

Without plan has not been computed.

 Solution
► In the file “study.dbf”, edit the field STY_WOPLAN so that it contains the internal ID 

for the “Without” plan 
• In 1.4, it is usually 2
• Need to edit the file using dBASE or MS Access

► Contact HEC and they will edit your database as described above.
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Known Issue: Without Plan Symptoms
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Questions?
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For questions regarding transition:
Eric Thaut

Deputy Director, FRM-PCX
415-503-6852

Eric.W.Thaut@usace.army.mil

For technical support with HEC-FDA:
Robert “Bob” Carl

530-756-1104
Robert.Carl@usace.army.mil

&
John Kucharski

530-302-3734
John.R.Kucharski@usace.army.mil
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