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What is a Conceptual Model?
wWhy Would | Want One?

A conceptual model is a tentative
description of a system or sub-system
that serves as a basis for intellectual
organization.




Another Reason to Use
Conceptual Models?

Environmental Advisory Board recommended
that:

“The Corps should encourage the explicit use
of conceptual models to guide ecosystem
restoration planning and implementation.
Conceptual models should be required as a
first step In the planning process, as they
provide a key link between early planning
(e.g., an effective statement of problem,
need, opportunity, and constraint) and later
evaluation and implementation.”

(EAB 2006)
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What Are Conceptual Models?

Conceptual models describe general
functional relationships among essential
ecosystem components. They tell the
story of “how the system works.”
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Conceptual Models

Historical

Historically, the Mississippi River over-
flowed its banks every 3 to 5 years. This
periodic supply of freshwater ¥ helped
sustain a wide salinity gradient 5, 25 o
& habitat types ranging from swamp _
forest’ifto fresh & brackish marsh'%"
White shrimp 3, & other freshwater
species g« thrived in the inland &
nearshore waters, while marine

species ##e==52 thrived further away
from the shore.

. |water

Current

Currently, artificial levees & along the
Mississippi River prevent overbank flood-
ing. With less freshwater input %, , the
coastal landscape is dominated by
brackish " & saltiffffmarsh. Saline
penetrates inland via straignt,
deep navigation channels § , additionally
reducing freshwater habitat. Under the
current saline conditions, brown shrim

are more abundant than white shrimpm )
& marine species «f#« “==>~move closer
to the shore.
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.




Conceptual Models are NOT:

o The truth — they are simplified depictions of
reality

o Comprehensive — they focus only upon those
parts of an ecosystem deemed relevant while
iIgnoring other important (but not immediately
germane) elements

o Final — they provide a flexible framework that
evolves as understanding of the ecosystem
Increases

| !I
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Purpose of Software

o Provide guidance in the creation of
the conceptual model itself (“Where
do | start?!?!”)

o Facilitate the creation of graphical
representations of conceptual models

Provide a tool for planners to
build conceptual ecological models
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CEMCAT Features: Customized User Level

- Untitled
File Edit ExportDisplay  Customize Help

Display 1 | <add Mew Displays |

Insert Icon:

Human Uze

Getting Started With CEMCAT i

Welcome to CEMCAT
Conceptual Ecological Model Construction Assistance Toolbox

Flease select one of the followihg options to get started:

O Novice usermew madel (turn on model creation walk-through, full help)
® Experienced userinew model (turn an checklists, limited help)

O Expert userfnew model (turn off all help)

O Open an existing model

iR Z o000 A|#
*Option to choose from three different user experience settings En

DC
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CEMCAT Features: Assistance Wizard

File  Edit Export Display — Customize  Help

Display 1 | <Add New Display> |

& Conceptual Ecological Models: Introduction IZ.”E“E' Insert Icon:
Page 3 of 4 Human Use |
; kol Erwironment | Other
“Welcome to the CEMCAT wizard. kem | animal | Plantsdlgae |
The model development process consists of sewven broad steps, listed below. 5 | —

todel development assistance will be provided as a series of checklists, with each checklist
containing & set of tasks related to one of the following steps. W -
These are not lists to be run through quickly! Some of the tasks require thought, research, and L W
collabaration.

Spend some time with each one, talk ta other planners. and make sure youw've done each step & o
thoroughly to insure vouwe built an effective maodel.

A model is much maore than avisual diagram!

State the model objectives

Bound the system of interest

|dentify critical model components within the systerm of interest
Ariculate the relationships among the components of interest
Representthe conceptual modeal

Cescribe the expected pattern of model behawvior

Test, review, and revise as needed.

Sl b LaRa

brch Icon Database:

[ ]

-El ack MNext — Ent Review
Exit‘Afizard :| Model
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«“Novice” user: wizard provides background on Ennc
conceptual models and where to go for help
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CEMCAT Features: User Checklist

Untitled

«“Experienced” User:
wizard walks the user
through development

eChecklist format to
mark tasks off as
completed

Fle  Edt ExportDisplay Customize  Help
Display 1 | <Add New Display> |

Conceptual Model Check List

Objectives l Scope || Critical Components || Relationships || Represent Visually || Expected Behaviar || Test, Rewview, Hevise|

Other |

Step 1: State the model objectives

Hawve “rou Considered...

lant/tlgae |

[] The project goals ["Reduce flood risk to ...", "Restore habitat for..."
[] Interests of other partners and stakeholders ["Create recreational park', "Preserve farm land")
[[] The project's braader regional or national implications [*a key companent in Everglades Restoration')

S
|
[ Claral | [ Makal | veriyal || oiose | i ‘

iR 2 OONA|R

ERDC=
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CEMCAT Features: Integrated Help

B[S

@ AT
Hide Locate Stop  Refresh Home Print  Options
o ~
LContents ] Index ] ﬁearchl Favor_ites] ‘?:' Introduction =
El Irtroduction
=-([) Getting Started
[£] setection of User Experience MNavigation: CEMCAT Help =
@ Selection of Model Type
[£] Preject Information Form BACKGROUND:
(%] Buicing & Goodl Mol Conceptual models are a key component of ecosystem restoration projects and

@ Documerting Your Model

should be developed for each Corps project. These models provide a valuable foundation
@ Where to Go fram Here - - e
H throughout the planning process as a means of identifying key system elements and
MHowto... X . - - . . .
] creete or Open a Project interactions, describing problems and possible solutions, communicating concepts to
[E] Make Use of Help Features stakeholders, and evaluating if and how project goals are being realized.
[£1 Use the Checkist Help . . .
[£] Modity *our Project Information The model itself answers the question of "how does this ecosystem work?". Key
[£] Dacumert vaur model components are identified in relation to both the ecosystem and any project goals, and the
[E] manage Your Visual Displays relationship between those components are described. The model itself may be visualized in
% Ehahﬁzﬂt‘: [1‘39'55_55'3"9?0“”“ any number of ways, and may also consist of or include a narrative description.
[EVIgEte the Icon Linrary
%E"F‘”’T & Visual Display An excellent primer on using conceptual models of ecosystems is the U.S. Army
5 :g:;'ifgf’:’;ﬂjm Corps of Engineers technical note ERDC/EBA TN-08-1, "The Application of Conceptual
v el Models to Ecosystem Restoration”, by Craig Fishenich. A copy of this report is included with
@ Add Boxifrrowe Boxes : . . K . - ;
=] Modify Boxiarrow Boxes this software (in the "Supporting_Files" folder of a CD installation) or accessed online at
[5] add Boiarrowe Arroves http /el erdc usace army mil/elpubs/pdiieba08-1 pdf.

@ Moclify Bowidrrowy Arroves

@ Manage Custom Boxfarrow Displays THE CEMCAT SOFT\NARE:

El add Graphics Objects The Engineering Research and Development Center (ERDC) has developed a

E Ezgﬁfd?p::; Ohjects software program to assist in the design and implementation of conceptual ecological
2] Acronyms ¥ models. The software streamlmes the process aof constructing conceptual models for project

developers who already incorporate them into the planning process, and offers a standard

structure in which to design and build them. The software also allows those less familiar with
conceptual ecological models to improve their projects by quickly and efficiently incorporating
this recommended element into the planning and implementation process.

U.5. Army Corps of Engineers, Engineer Research and Development Center (ERDC

Q\\\ eIntegrated, searchable HTML based help =
¢ P ERDC =

<

documentation built into the software program
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CEMCAT Features: Project Metadata

o

File  Edit  Export Dis'pliay Customize  Help
Display 1 | <dd Mew Displays |

Project Information

Insert Icon:

Hurman Uze
Physical Environment | Other |
Ecospstem | animal | Plant/élgae

Project Name: |

Geographic Location: |

Stakeholders: |

Model Developers: |

(e.g., your name(s))

oK

Cloze

R SOoONA|M

Docurnent
I odel

Search Icon Database:

[ ]

Review
I odel

eForm within program allows metadata about
project to be saved within the CEMCAT file
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CEMCAT Features: Model Documentation

File  Edit  Export Dis’pliay Customize  Help

Display 1 | cdd New Displays |

# MD - Untitled*

L= |7 | Ny
File Edit Font  Paragraph  Eullsts rment Other |

imal | Plant/4lgas |

A|E=E=|B 7 U/

v -

bn Database:

iR L SO0 A |G

Built-in text editor allows inclusion of
narrative description or development notes




CEMCAT Features: Model Visualizations

Untitled
File  Edit Export Display  Customize  Help

Display 1 | <idd Mew [ispla_l,» |

Insert Icon:

| Hurnan Use |

| Physical Environment || Other |
Ecosystem | Animal | Plant/Algae |
N g

T

Select the visual representation you would like to build
initially. “You may add other types as vou go along.

@ Pictogram/Rich Picture Diagram

O BoxfArrow, DriverfStressor Model
® b
User may SeIeCt O BoxfArrow, StatefTransition Model

from several visual O Box/Arrow, Generic

representations

Search Icon Database:

Standard as well as EEE—

CUStom izable fo rmat Document Flevigw
options

iR 2 o OO0 A|E
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CEMCAT Features: lIcon Libary

Search Results |Z| |E| |X|
MNewr Database Search:

|hlban stream | Search

Refine Results:

| | [Cseaen_]

[] Partial Word Matches [e.g., "rat” retuns “inverebRaT e")

Insert Icon:

Searched On; uban stream | Human Use |
| Phyzical Environment || Other |

Results: 2 Ecosster | Animal | Plant/lgae |
. g

2

eSearchable library
of over 1500
images

Search Icon Database:

urbian stream

D ocurnent Review
b odel odel

eUsers may also
insert their own
images
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Building a Rich Picture Diagram

Untitled*

File  Edit  ExportDisplay — Customize  Help

Dizplap 1 | cAdd New Displays |

Insert Icon:

| Human Use |
| Phwsical Environmenl t || Other |
Ecospstem | Animal | Plant/4lgae |
" -
— g

eSelect appropriate
model “base”

eUser may use
built-in library,

upload cartoon or
actual site image Securen e
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Adding Physical Processes

eLibrary includes
representations of
various physical
processes and
features

coastal_la

Display 1 | ¢add New Displays |

File  Edit  Export Display  Customize

Help

F
[

. .
«  sunlight
\

-

S[=]ES

Insert Icon:

Human Use

| E cosystem || Animal || Plant/&lgas |

Physzical

Erviranmmen t | Other |
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Adding Biological Components

coastal_la*

File  Edit  Export Display  Customize  Help

Display 1 | <Add Mew Displays |

Insert Icon:

F

\ L{r_ | Hurnat Use |
- . ~ SUﬁtht | Phyzical Environment || (Oither |
- y \ | Ecozpstemn || Arirnal | Plant/algae

We T
i e a
¥

eFlora/fauna
relevant to the
model should be
included

Search Icon Database:

nutria

Document Fieview
Maodel Model
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eMight include
anthropogenic
influences and
possible control
measures

Anthropogenic Influences

coastal_la™

File  Edit  ExportDisplay — Customize  Help

Display 1 | c&dd New Display> |

J';“'
\

b .
|
!

= Sunlight
\

Insert Icon:

| Human Use |
| Phyzical Environment || Other |
| Ecosystem || Animal | Flant/Algae
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Building a Box/Arrow Diagram

(X coastal_la? e i El

File  Edit  Export Display  Customize  Help

Display 1 | cAdd New Displays

Insert Icon:

Hurman Uze
Phwzical Ervinanment Other
Ecosystam | Anirnal Plant/algas

Hydrologic

Modifications Drivers

| SealevelRise | [Subsidence | [ Hurricanes |

— Ny [

Saltwater Bark /Shoreline Decreased Altered _ R i
Infrusion Erosion Fresh Water Circulation Stressors
2 P >
» d 7
-CEMCAT

includes oy Hebitat Decreased
Degradatio Loss Corversiol Mutrient Fffects

template for Input
. Ridge Altered Decreased
Driver/Stressor Habitat Organism Sediment
Loss Dispersion Supply

Wit amd
M @) d e I Search Icon Database:

Loss
Visually —
[ J
Document Review
distinct model
elements
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eFeatures,
Processes
connected
with arrows
to indicate
relationships

¢

Building a Box/Arrow Diagram

(¥ coastal_laZ*
File Edit  Export Display

Display 1 | ¢Add New Displays

Customize  Help

| Sea Level Rise |

| Subsidence |

[ Hurricanes |

Hydrologic
Modifications

Saltwater Bark /Shoreline
Intrusion Erosion
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Loss
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Drivers
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Water
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[nput
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EEX

Insert Icon:

Human Lse
Phyzical Erviranment Other
Ecosystem | Anirmal Plant/&lgae
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Search Icon Database:
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D ocurnent Review
Madel Madel
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Summary

CEMCAT Software Download at:
http://cw-environment.usace.army.mil/eba/cemcat.cfm

Fischenich, C. 2008. The Application of Conceptual Models
to Ecosystem restoration. EBA Technical Notes
Collection. ERDC TN-EBA-1. Vicksburg, MS: U.S. Army

Engineer Research and Development Center.
www.wes.army.mil/el/emrrp.
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o Dr. P. Soupy Dalyander
Phone: (601) 634-4612
Email:
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