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Click on the Annotation option 44 on the left side of your screen and then use
the Pencil Tool or checkmark to mark your response.



WHAT WAS YOUR CERTIFICATION EXPERIENCE?

Click on the Annotation option 44 on the left side of your screen and then use
the Pencil Tool or checkmark to mark your response.




OVERVIEW

Ecological planning models
 Representation of a system for a purpose

Model Review and Certification
 Technical
e System
o Usabillity
e Policy

Good modeling practices, coordination,
and review




ECOLOGICAL PLANNING MODELS

Engineer Circular 1105-2-412: Assuring Quality of Planning Models, 31 Mar
2011.

Planning Bulletin 2013-02: Assuring Quality of Planning Models (EC 1105-2-
412), 31 March 2013.



WHAT IS AN ECOLOGICAL “MODEL"?

Academic definition: “abstractions of reality”

Model certification definitions (Ec-1105-2-412):
o “arepresentation of a system for a purpose”

o “away to represent a system for the purposes of
reproducing, simplifying, analyzing, or understanding
it”

Planning Model:

e “any models and analytical tools used to define
water resources...”

* Not engineering models
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AN ECOLOGICAL MODEL IS USED TO REPRESENT A
SYSTEM FOR A PURPOSE




WE USE MODELS TO UNDERSTAND COMPLEXITY,
FORECAST SCENARIOS, AND INFORM DECISIONS.




Approach

Outcome
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DIVERSE ECOLOGICAL MODELING TOOLS

Conceptual

Statistical

Index-based

Physical

Population

Habitat

Mass Balance

Ecosystem




MODEL'S CAN'T BE APPLIED UNTIL PROVEN
“ACCURATE"

Click on the Annotation option 44 on the left side of your screen and then use
the Pencil Tool or checkmark to mark your response.




MODEL REVIEW AND CERTIFICATION

US Army Corps of Engineers. Assuring Quality of Planning Models - Model
Certification/Approval Process: Standard Operating Procedures, Feb 2012.

Memorandum to Directors of National Planning Centers of Expertise — Subject: Modification
of the Model Certification Process and Delegation of Model Approval for Use, 04 Dec 2017.
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KEY TERMS

Certification
Models developed by the Corps.

Approval

Models not developed by the Corps, or
Single-use or study specific models

Scales:
Single-Use
Regional
National




USACE MODEL CERTIFICATION

Four key elements
e Technical quality
o System quality
o Usability

e Policy
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TECHNICAL QUALITY

Structure
Functional form

Does the model correspond well to
data from a real system?

Sensitivity and uncertainty

Documentation!!
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Salinity (ppt)

ADH salinity at station CB5.4W

Self-recruitment transport success (%)




SYSTEM QUALITY

Quality Assurance:

Avoiding modeling errors
 (Good modeling practices
e Interim code checking
 Math and logic checks

Quality Control:

Detecting errors via formal testing
o Test plans
e Can you break the model?
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Table 1. Model test plan for a hypothetical habitat suitability model coded in R.

Component | Test Expected Value Outcome
Slover, Inputs for expected values (0, 25, 50, 75, 100) 0.0,0.25,0.50,0.75, 1.0 Pass
Sleaver Out of range inputs (-50, -1, 101, 150) Error message Pass
Slaee, Inputs for expected values (1,0) 1.0,0.5 Pass
Sluge Out of range inputs (5, -1) Error message Pass
Slage Incorrect format inputs (“Yes”, “No”) Error message Pass
HSLowa Pairs of expected input values (Slger, Slage): Pass

(1,1), (0,1), (1,0), (0.5,0.5), 1,0,0,05

(1,0.5), (0,0.5), (0.01,1) 0.71,0,0.01
HSI s Pairs of out of range mputs (Slger. Slage): Pass

(-1.1), (1.-1), (1,2), (0,*Yes™), (1,"No™)

Error message




USABILITY

Not just a user interface
e User Guide

 Availability of input

e Training

* Repeatability

e Transparency

Turbidity
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WHAT IS THE PROCESS?

1. Proponent initiates
consultation with PCX

|

2. Model Selection

e
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WHAT IS THE PROCESS?

1. Proponent initiates
consultation with PCX

|

2. Model Selection

Is model
certified or
approved?

No further EC
412 review
required.
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WHAT IS THE PROCESS?

1. Proponent initiates
consultation with PCX
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2. Model Selection

Is model
certified or
approved?

No further EC
412 review
required.

3. Proponent provides model documentation.

}
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WHAT IS THE PROCESS?

1. Proponent initiates
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|

2. Model Selection

Is model
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approved?

No further EC
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required.

3. Proponent provides model documentation.
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4. ECO-PCX and Proponent develop model
certification/approval plan detailing scope,
schedule, and budget for review
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5. Proponent funds review, hold kickoff
coordination call, and begin review.

}

20



WHAT IS THE PROCESS?
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WHAT IS THE PROCESS?
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consultation with PCX
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Is model
certified or
approved?

No further EC
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and application platform
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WHAT IS THE PROCESS?

1. Proponent initiates
consultation with PCX

Is model
certified or
approved?

2. Model Selection /

No further EC
412 review
required.

*Ecological Model Library @
https://ecolibrary.planusace.us/#/home

3. Proponent provides model documentation.

|

4. ECO-PCX and Proponent develop model
certification/approval plan detailing scope,
schedule, and budget for review

}

5. Proponent funds review, hold kickoff
coordination call, and begin review.

}

6. Proponent addresses comments and revises

model accordingly.

7. PCX prepares model recommendation
package — memo, documentation, user guide,
and application platform

}

8. Operating Director submits to Technical
Director for Certification/Approval

Final approval/certification memo sent to PDT.
Model uploaded to ecological model library.
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https://ecolibrary.planusace.us/

MODEL REVIEW IS A BURDEN.

Click on the Annotation option 44 on the left side of your screen and then use
the Pencil Tool or checkmark to mark your response.




URBAN LEGENDS

1. Model review and certification is expensive.
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URBAN LEGENDS

The majority of the reviews we complete are $15-20k total.
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URBAN LEGENDS

2. Model review takes a long time.
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URBAN LEGENDS

2. Model review takes a long time.
Average duration is 4-7 months.




URBAN LEGENDS

3. Model certification pays little benefit.
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URBAN LEGENDS

In 2018, review teams found 300+ technical, system,
usability, or policy issues.
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URBAN LEGENDS

4. Model development & certification can’t be accomplished
within 3x3.
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URBAN LEGENDS

4. Model development & certification can’t be accomplished within 3x3.
Not true.




DOS AND DON'TS

Do coordinate with the ECO-PCX as early as possible.

Think review plan.
Don’t wait until your TSP to start model review.

Do consider the usefulness of unapproved models in
your model selection.

Don’t let the certification process constrain your
planning.

Do have your mitigation planning models certified.
Don’t think it is only for ecosystem restoration
benefit models.
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GOOD MODEL DEVELOPMENT AND REVIEW PRACTICES

Ecosystem Management and Restoration Research Program (EMRRP)
Kyle McKay — ERDC EL
Todd Swannack — ERDC EL

McKay S.K., Richards N., and Swannack T. 2019. Aligning ecological model development with
restoration project planning. ERDC EMRRP-SR-89. U.S. Army Engineer Research and
Development Center, Vicksburg, Mississippi.






EVALUATION AND DOCUMENTATION IS CRITICAL
TO THE SUCCESS OF GETTING A MODEL

CERTIFIED.

* Process of rigorously assessing model
components

* Ensures scientific defensibility and

transparency
e What are its limits and weaknesses?

e |s it re-creatable? EE
= | "

"“"-\-
-
-

 Biggest issue is failure to document evaluation i | :
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COMPLETE MODEL DOCUMENTATION LEADS TO g

CERTIFICATION

Background /Introduction Matesial

o

Model Development Process

o

Guidelines for Development of Good Model Documentation

General context: What context does the reader need to know about (national effort,
ecosystem on dechine, industry developing, agency prionty, etc)?

Problem statement: What problem are you teying to solve? Why are you developing a
model? Are there pertment project details? Is there a target species, guld, or ecosystem?
Are there broader project objectres the reader needs to know about?

Model Purpose: Objectrves for developing the model: inform design? Screen alternatives|
Assess / forecast environmental benefits® Predict the future? Cumulative effects or singld
site? Objectives for accuracy (pattern v. relative companson v. accurate prediction)?
Model summary: Insert brief description of the model (type, quant/qual, input-cutput
structure, modeling platform).

Intent of document: This document 1s mntended to provide documentation of the model's
technical details, use, and relevant information for USACE model certification (EC 1103-2)
412, PB 2013-02). Is this a user’s gmde?

Process followed: This sections addresses HOW the model was developed Was 2
common process followed (e.g., conceptualization, quantification, evaluation, and
application; Grant and Swannack 2008, Swannack et al. 2012, Starfield, others)? If not, wh
steps were taken to develop models, numnuze errors, mimmize bias, or avord problems?
What quality assurance measure were taken® Workshop seres, working groups on PDT,
indrridual researcher, ete. Who was involved (USACE only, external, expertize)? Review
model to date? Iterative development? Prior versions? Insert sentence about any
constrants on model development (e.g, time, funding, data). Was the model developed

CERTIFICATION




NOTABLE PRODUCTS




MODELING PLATFORMS ARE IMPROVING THE WAY WE
DEVELOP, DOCUMENT, AND APPLY MODELS IN A
DEFENSIBLE MANNER.

Carrillo C.C., McKay S.K., and Swannack T. Forthcoming. Ecological McKay S.K. and Hernandez-Abrams D.D. Forthcoming. ecorest: An R
model development: Toolkit for interActive Modeling (TAM). ERDC TR- Package for conducting analyses to inform restoration decision making.
EMRRP. R Vignette.



SYSTEM QUALITY TEST PLANS IMPROVE THE WAY WE

DEVELOP APPLICATION PLATFORMS AND

COMPUTATIONAL INTEGRITY.

Table 1. Model test plan for a hypothetical habitat suitability model coded in R.

Component | Test Expected Value Outcome
SLeoyer Inputs for expected values (0, 25, 50, 75, 100) 0.0, 0.25,0.50,0.75, 1.0 Pass
Sl Out of range inputs (-50, -1, 101, 150) Error message Pass
Sliee Inputs for expected values (1,0) 1.0,05 Pass
Slage Out of range inputs (5, -1) Error message Pass
Slags Incorrect format inputs (“Yes”, “No”) Error message Pass
HSLw Pairs of expected input values (Sl e, Slgee): Pass
(1,1), (0,1), (1,0), (0.5,0.5), 1,0,0,0.5
(1,0.5). (0,0.5), (0.01,1) 0.71,0, 0.01
HSLowa Pairs of out of range inputs (SZcgyer, Slgee): Pass
(-1,1), (1,-1), (1,2), (0,*Yes™), (1,“No”) Error message
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1.

COMMON QUESTIONS & COMMENTS

I’'m not using a model.
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COMMON QUESTIONS & COMMENTS

Yes, it most likely is a model by definition.
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COMMON QUESTIONS & COMMENTS

2. Does my model need reviewed?
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COMMON QUESTIONS & COMMENTS

Yes, everything we do gets reviewed.
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COMMON QUESTIONS & COMMENTS

3. When is model certification or approval required?
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COMMON QUESTIONS & COMMENTS

Model certification or approval is, by definition, required prior to
using the model.
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TAKE-HOME POINTS
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