Tutorial:

Introduction to Alternative Future
Scenario Analysis and Envision

Contents
LS Lo g I PPN 1
Introduction to Alternative Future Scenario Analysis and ENVIiSiON..........c.coeiiiiiiieeiiiiiiieceieee e, 1
Lesson 1: Basics of the ENvisSion INterface .........eeeiiiiiiiiiiiiiiiie e 2
A. Getting to Know IDUs and the Envision INterface..........cooeviuieiiiiiiiiicecccce e 2
B. RUNNING @ SCONAIIO 1uuiitiiiiie ittt ettt e et et s et e e et s e e e s e et e e e e eaa s e aaa e eanseeannaasnseernsanees 10
Lesson 2. Adding Vegetation DYNAmMICS........ciiiiiiiieeiiie e e e et e e e etee e e e et e e e et e e e e st e e e eanannas 13
Lesson 3. Introducing Actors anNd POlICIES ......cceieiieeiiiiiie e e e e e e 14
Edit Policies - The “Policy EQItOr”........ooouuiiieiiie e e et e et e e e e 15
BT il o T Y= Yo Y o T 4 o PP 17
FiNo Lo |- 30 Xot o] 13O 17
Additional Simulation SETUP OPLIONS ....euvuueiiiie e e e e e e e et e e e e e eaa b e e e e e e eeeaaeaaanes 18
Lesson 4. Adding Fire to the LaNdSCape .........iiiiiiiieiiie et e s 20

(€] Lo -7 VTSP Ut 24



Lesson 1: Basics of the Envision Interface

In this lesson, you will learn the basics of working with the Envision interface by exploring the landscape
data for the Blue River Watershed (the sub-basin of the McKenzie River Basin that contains the Andrews
Experimental Forest). Alongthe way, we will define key terms and concepts usedin Envision.

A. Getting to Know IDUs and the Envision Interface

If Envision has not already beeninstalled on your computer, the first stepisto get
Step 1: Installing the installation package fromthe website and runit. The bestoptionisto install
Envision the software in a directory called [d:]\Envision. The drive letter(C, D, etc) does
not matter. The 64-bit version of the software can be found at:
http://envision.bioe.orst.edu/Downloads/Setup-x64.msi. A 32-bitversion of the
software can be found at: http://envision.bioe.orst.edu/Downloads/Setup.msi.

If you are runninga 64-bitversion of Windows, you should use the 64-bit version of Envision.
Otherwise, installthe 32-bitversion. Thisinstalls the main Envision executable files and astandard set
of plug-ins.

The nextstepisto get an example Envision study area project from the Envision website.

The datasets usedinthistutorial are at http://envision.bioe.orst.edu/Tutorials/Tutorials.msi. Usingthe
defaultinstall directory will allow the files to run unmodified. When you do that, you shouldend up

with a directory [drive:]\Envision\Tutorials\thatincludes a couple of subdirectories and anumber of
differentfiles.

At this point, you should have installed both the Envision executable filesand aset of input files (termed
a “Project” in Envision terminology), and are ready to run Envision.

To run Envision, following the normal steps for the version of Windows you are
Step 2: running. Youshould have an Envisionicon thatwill launch Envision, orrun
Running Envision | Envisionfromyour Start menu.

Whenyoufirstlaunch Envision, you should see awindow like the one below:
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Your Name: Project File to Use:
iohn ID:\Envision\TutoriaIs\T‘l-PopuIationGrowth\TreasureVaIIeyEx1 .envx l.l Open

Browse Existing Projects...

Create New Project... Exit

Click on “Find Existing Project” and map to the directory that contains the sample project. Navigate to
[drive:]\Envision\Tutorials\T1-PopulationGrowth (or whereveryou installed the tutorial) and select the
“TreasureValleyExl.envx” file. Clickon “Open”toopen this project.

Whenyou openthe project, there will be three map layers displayed. One isthe polygon coverage of
Independent Decision Units (IDUs). The second is a Stream network coverage, and the thirdis a Roads
coverage. Inaddition, aplug-in module, Target, was loaded —itis used to model the spatial distribution
of new population growth. Asecondplug-in, Reporter, was alsoloaded —it provides an easy way to get
outputs out of Envisioninto comma-delimited text files—CSVs. We will discuss more about how these
plugins are developed and specified later on. The software should now look somethinglike this:
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25-01-201€ 14:48:13 INFO Initialization completed for Population ~
25-01-201¢ INFO Initializing Report

25-01-2016 INFO Reporter: Loaded Output Croup 'Dopulation’ (2 outputs)
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25-01-201¢ INFO Initialization completed for Report
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The projectincludes three shapefiles, one called IDU and the others called Streams and Rivers. The map
isinitially classified based on a particular attribute inthe IDU shapefile, called LULC_A.

Home Data Preparation Map Run I

) = | V! status Bar - = ¢ 35
H@E R X e 0 E BN B
E= O " moiimes ] @8 19 LE s

Input | Main Data Runtime PostRun Cut  Copy CopyMap Edit Edit Edit Edit Edit  Set Policy Edit Field Analysis
Panel Map Table Views Results Polygon Edges Legend Project Policies Actors LULC Scenarios Colors Informationviodules

View | Clipboard Setup

II I

1. Lookat the tabs at the top of the interface. These ribbon tabsletyou flip between groups of
operationsin Envision. The fourtabsare:

a. Home —basic functionsto edit projects and policies.
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Data Preparation — GIS tools to edit the attributes of the IDUs. For example, toadd or
remove fields or calculate afield based on otherattributes.

Map — GIS tools to view and query the data sets.

Run — Tools to setup policiesand run Envision.

The tutorial sections below will walk you through some of the functionality on each tab.

o —] @ j : ?56 V| status Bar
- L ® Cutput Panel

Input
Panel

kain

Map

[ata Runtime PostRun
Table Views Results Polygon Edges

View

2. Whenyouare on the “Home” tab, the buttonsinthe “View” box change whatis displayedinthe
main contentarea. These buttonsinclude:

d.

b.

Input Panel — thisisin developmentand we will not be usingitforour work

Main Map — Displays a navigable map of the map layersin the main window. Inthis
part of the tutorial, we will work with the IDU coverage. IDUs are the attributed
polygonsthat Envision usestorepresentthe landscape and are the basic processing
units of Envision. Anylandscape specificinput datathat will be used by plug-in models
or analyzedinscenariosisincluded as an attribute of the IDUs.

Data Table — Displays a view of the data tables underlyingthe map layers. Forexample,
look at the table for the IDU coverage (IDU.dbf). Each row containsthe data for one
IDU. The columnsor “fields” are the associated attributes of the IDU. The data table
view includes toolstofind and query IDUs with specificcharacteristics.

Runtime Views — these are in development

PostRun Results — Displays runresults. Thiswill be blank until you have carried out
some model runs.

Status Bar — Displays the status of a run, e.g. how much is completed in barformand
percent (rightside). Onthe leftsideitalsoshowsthe coordinates of the mouse location
inthe coordinate system of the datafile (in this case UTM).

Output Panel — Displays the sequence of processes as they run. Thiscan be useful for
problemsolving—forexample to track when errors occur or to look up the path of
where datalayers are stored.

Polygon Edges — Displays the perimeters of polygons. Helpful if you wanttozoominto
the boundaries of particularIDUs.

& * &n 7 B E =5 A

Edit

Edit

Edit Edit Edit  Set Policy Edit Field Analysis

Project Policies Actors LULC Scenarios Colors Informationvodules

Setup
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3. Alsoonthe “Home” tab, the “Setup” boxincludestoolstoeditthe projectandits policiesand
scenarios.

a. Edit Project —Displaysa pop-up window that allows you to edit basic properties of the
project, such as the input map layers. Italso allowsyoutoimportelements fromother
projects. If youlookat the Autonomous Processes tab, you can see models that have
beenloaded, whetherornottheyare beingused forthe particularrun, and also what
some of the inputs/parameters related tothe models are. Forthisexample project, we
are only running to plug-in modules, named Population and Report; eachis checked to
indicateitisactive.

o

D:\Envision{Tutorials\T 1-PopulationGrowth {TreasurevalleyEx 1. envx

Basics ] Settings ] Map Layers ] Metagoals ] Evaluative Models Autonomous Processess

Autonomous Processes...

'Pun.iation -
Label: | Populati
VIReport abe | opulation
Path: |Target.d||
m: |0 Browse...
Timing: (¢ Pre-year (" Post-year
[ Does this process reserve a column in the IDU database?
Field Mame:
Add Remove Initizlization String: | Population, xml

Save As... Close

We will talk about some of the otherelements hereas the course continues, butfor

now you can ignore them.
b. We will workwith the otherbuttonsinthis box (“Edit Policies”, etc.) inalatersection of

this tutorial.
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4. The “Data Preparation” tab providestoolsforeditingthe IDU polygon coverage. We will not
work withthese toolsin this exercise.

Home Drata Preparation Map Run
........ =
Polygon Edges a : £ 2 L Area .
83 = e B QE @ A M
V| Show Map Scale i o
Input Main Data Runtlme PostRun X Zoom Zoom Zoom Pan Select Clea Query | Measure Edit Field Area Add Dot
Panel Map Table Views Results Show Attribute on Hover In out  Full Selection Information Summaries Density Map
View Mavigate Selection Other

5. The “Map” tab includestools for moving around and displayinginformation about the
landscape:

a. Panand zoomtools (inthe Map Ribbon Tab).

b. Selectionand querytools (inthe Map Ribbon Tab). Toolsto select particularIDUs so
that you can summarize information or perform operations only on adefined set of
polygons.

c. AreaSummaries— A tool to make measurements onthe map and calculate total areas
for specificattributes. Itallowsyouto specify queries, which can be entered directly or
developed with aquery builder. Togeta query builder, clickon Query, and see
description gbelow.

d. Add Dot Density Map — this functionality won’t be used during the class
Choosing the Attribute to Display on the Map — If you right clickin the grey area
surroundingthe map, you can select different attributes of the IDU polygons to display.
For example, try displaying amore detailed version of the land use/land cover(called
LULC - Fine) orthe land ownership type (e.g. federal, privateetc.). Note thateachone
of these attributes correspondsto a “field” inthe IDU’s data table. The information that
shows upin the popup boxis outlinedinthe Field Informationinterface, which you can
explore by clicking Edit Field Information. We won’tgointo more detail about this
today, but it will be an important component of some elements of the class project.
Feel free toexplore the editorif you wish.

f. Displaying Information for a Specific Polygon — If you zoomin and right clickona
polygon, you can display attributes ortake actions specificto that polygon. For
example, you candisplay all of the attributes for that polygon (the “Properties of the
Site”).

g. Query—This dialogallowsyoutobuildaquery, select polygons thatsatisfy that query,
and it provides a brief statistical summary of the results. Itlookslike:
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Layer to Query: |IDU j
Spedfy Query
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Close
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Query History
| =l

Query Syntax: <Field1> <op> <Valuel> {and|or} <Field2> <op> <Value2>... Precedence can be enforced by induding
Field/Value pairs in parentheses. Inline comments are encosed in braces { }

Example: (Lulc_A = 3 {Agriculture} or Lulc_A = 4 {Forest}) and Area > 1000 {meters}

Field Operator Value
| DISTURE EE | | oo Disturbance} ~| Add
And ‘ or |
Spatial Operators... |
I
¥ Clear Previous Selection
=

In this case, you can click Add to add the suggested query to the Query Builder, and
afterthat, click Run Query to make use of it.

6. The “Map Legend” panel includes additionaltools forviewing and managinginformation aboutthe

EIDU it

@ LULC {Coarse) (LULC.
B Unknown {0}
B Developed (1)
B Agriculture (2)
O Other Vegstation {;
B Forest (4)
B Bamen (5)
B Wetlands (8)
B Water/Snow/lce |
O No Data

m

[ Streams
@ Stream Discharge (m3
O <1000
O 1000to 2000
O 2000to 3000
O 2000t0 4000
B 4000 to 5000
M 5000to 6000
B G000 to 7000
W 7000 to 3000
B 2000 to 5000
W 3000
O No Data

,

currently loaded map layers. Itshows, foreach map layers, the currently active

field (the field currently being displayed on the map) and the legend associated

with the active field. The checkbox nexttothe layer name controls the visibility of

the layer. The orderof the layer, if multiple layers are defined, determines the

drawingorder. The “top” layeris drawn first, with subsequent layers drawn as
one movesdown the list: layerslowerinthe listare drawn “on top” of layers
higherinthelist. In general, userinteraction with this panelisviathe mouse.

Some specificfunctionalitiesinclude:

Layer Layer properties can be viewed/specified by right-clickingon the

Properties layer name and selecting “Properties” from the context menu. A
number of properties, including layer type, number of fields,
numberof rows, IDU areastatistics, labelinginformation, and
field-specificinformationis availablein the Properties view

Layer Layer transparency can be set by right-clicking on the layer name

Transparency | ad selecting “Transparency”

Legend Colors usedto depict specificattributes can be modified by

Colors double-clicking onthe color box associated the attribute




Adding
“Overlays”

An Overlay allows multiplefields to be drawn usinga single
coverage. Overlaylayers are generally drawn “on top” of the
original layer usingtransparency to allow both layersto be
visible

Practice Questions for Section IA

1. Displaythe mediumresolutionland use/land coverdata (LULC_B). What percentage of the

watershedis covered by Cultivated Crops? (Hint: Use Envision’s query mechanism)

2. What portion of these Cultivated Crops areas are within a Rural Residential Zone (field ZONEin
the coverage) (Hint: Again, use Envision query mechanism)

3. How manyIDUs are there inthe watershed? (Hint: Find the “LayerProperties”)

4. Whatisthe size range of the IDUs? (Hint: Find the “LayerProperties”)

5. Isall of the areazoned for the reservoir, actually covered by water?

6. How muchland has tree stands olderthan 100 years at the start of a simulation?
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B. Runninga Scenario

-
,/ Home Data Preparation Map Run

) @ j = ?56 ‘! = 6” 3 @ @ Scenario to Run Canstrain to Export IDU Coverage  Export Interval [yrs —
=) L$EE ® m ml = o status Quo - No Constraints run -

Export Model Outputs
Input Main Data Runtime PostRun Edit Edit Edit Setup Setup Run Multiple . =
Panel Map Table Views Results || Policies Actors Scenarios Runs Models Runs Starting Year 2005 Run for [yearsj: 50 - Export Delta Array

View Setup Run Scenario Export Options

| E— =l

1. The “Run” ribbontab includestoolsforsetting up and running scenariosin Envision. Scenarios
are the projections of future change created by Envision. They consist of a coherent collection
of “policies”, model settings, assumptions and preferences. As we go through the buttons and
functions onthe “Run” ribbon tab, we will definethe elements of ascenario.

Run

6 @ Scenario to Run Constrain to
Status Quo * |Mo Constraints (run -
Eun Multiple ) =
Runs ~tarting Year: 2006 Run for [yearsk: |25 -

Run Scenario

1. RunScenario —-The “Run Scenario” bar allows you to choose the scenario torun and to constrain
whereitruns (for example to a particularset of IDUs that you have selected with the query
tools). Italsoallowsyouto selectthe startingyearand duration of yourrun. There are no
constraints onthe starting year you choose, butit makes sense to choose a year consistent with
the base data sets that make up the IDUs. In thisexample, the land use/land coverisfrom
about 2006, so we start fromthere.

a. Tryrunningthe “Status Quo” Scenario (forthe whole basin) with astarting year of 2006
and run time of 25 years. It should take 10 secondsorso. Asitruns, rightclickto pull
up the classification popup window, and switch between different landcovers, and

perhaps otherattributes. Asthe simulation runs, the plug-ins are updatingthe map as
needed.

2. ViewingResults—Click on the “PostRun Results” button onthe “View box”. The expandable
Tree (Run 0 above) allowsyoutoview resultsinavariety of formats. Afterrunningthe “Status
Quo” Scenario, you can explore the types of maps and graphs that can be displayed. The screen
should look something like the following if you expand the hierarchy onthe left and double click
on “LULC (Coarse)”.
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| Dane

) — 0060 (=)

i

The Run buttons at the bottom of the screen allow you to view the results dynamically and watch how

they change through the years of the model run.

Assumingyou already doubleclicked LULC (Coarse), do the same forthe other2 LULC categoriesand
also Stand Age. The screen now should look something like the following. These are depictions of the
initial conditions for each of the 4 related elements of the system.

Envision Tutorial
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a. Clickonthe “run” button inthe lowerlefthand cornerto watch how this attribute

changes withtime.

Practice Questions for 1B:

1. How do youinterpret the patterns that develop? Isthisagood representation of the Status Quo?

2. Examine the Envision projectfile (TreasureValleyEx1.envx) file located in the Tutorials\T1-

PopulationGrowth folderin atexteditor. The projectfile definesanumber of settings, plug-in
parameters, and many otheraspects of an Envision application. Itis an XML document with aspecific
structure. You will notice itisdivided intoa number of primary sections. Many of the items we will be

discussinginthistutorial reflecting settings and inputs specified in this file.

Envision Tutorial
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Lesson 2. Adding Vegetation Dynamics

At this point, we have explored some of the input data associated with our sample project, setupa
simple population allocation model, defined a set of reported outputs, and run the model through time.
We used a plug-in (Target) to change the datain our maps through simulated time torepresent the
spatial allocation of new population entering our study area. Next, we will add an additional landscape
model, thisone for representing vegetation dynamics. We will employ asimple State Transition Model
plugin (SSTM.dII) that allows use to define probabilisticand deterministictransitions between various
application defined states, where a “state” is the value of a field attributed stored in an IDU coverage,
and a “state transition” is a probability that the IDU will transition from its current state (say, “A”) to
some new state (say, “B”) overone time step, generally considered to be a year.

Examine the Lesson 2 Projectfile, Tutorials\T2-PopAndVegTrans\ TreasureValleyEx2.envx, in a text
editor. Navigate tothe <autonomous_processes>section, then continueto the <autonomous_process>
definingthe ‘Simple State Transition Model’, our name forthis model. Notice the ‘init_info’ attribute —
this specifiesthe inputfile configuring this model. Thisisatypical way of addinga new plug-intoan
Envision application, and configuring that plug-in. Next, open the plug-ininputfile,located at
Tutorials\TreasureValley\sstm.xml. Without goinginto the nitty-gritty details, you hopefully can geta
sense of what thisinputfileis specifyingfor “legal” transitions. The SSTM plug-in uses thisinformation
to implementastate transition model reflecting the transitions defined inthe inputfile.

Also note that we added an additional Reporterentry forthislesson. Examine the Reporter.xml fiein
the Tutorials\T2-PopAndVegTrans folderto identifythis entry. Details for Reporterinputs files are
documentedinthe Envision Developer’'s Guide.

Finally, restart Envision, load the TreasureValleyEx2.envx project file, and run a 25 year simulation. Look
at the post-runresultsto view the dynamic maps and outputs associated with this lesson.
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Lesson 3. Introducing Actors and Policies

At this point, we have explored some of the input data associated with our sample project, and we have
run the model through time, using two landscape process models (Target and SSTM) for representing
population growth and vegetation state transitions. Next, we will add actors and policies tothe
application. Specifically, we willintroduce two policies allowing for conversion of agricultural lands and
forestlandstorural residentialzoning, and defineascenarioin which this policyisactive. The Project
file we will use forthis tutorial is at Tutorials\T3-AddingPolicies\TreasureValleyEx3.envx. Inthis tutorial,
we’ve updated the Reporter.xml file with additional outputs, and introduce anew inputfile,
Policies.xml, that contains the policy definition used in this tutorial.

The “Set Up” bar lets you adjust the suite of settings that will

affecta scenario. We will gothrough each of the buttonsand * ﬁl @A/v )5
m s

theirfunctionindividually. The firstoftheseisbehindthe _ : _
Edit Edit Edit Setup  Setup

button labeled Edit Policies. Clickitand you will see the Policies Actors Scenarios Runs Models
following dialog box: setup

Policy Editor =N

Policies

Ag Conversion to Rural Res j < | » | Showless

Basic Properties l Site Constraints | Resource Constraints | Outcomes | Effectiveness Scores | Scenarios |

™ This effect of this policy persists for a period after application [ This policy is mandatory
0 0 Percent Compliance: ks
[~ This policy is a scheduled policy {must specify a start date) [ Use Start Date: |-1

[ This policy exdudes other polides from being applied at the same site [ Use End Date: | -1
Color: Set Color

Access Control: v Share this policy with other users [v Allow other users to modify this plicy

Marrative

This palicy looks for lands that are current in an agricultural use that are next to rural residential zone areas,
and converts some of these to RR zoning

Add Mew. .. | Copy... | Delete | Edit Field Information... Import... Save... Cancel 0K
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EditPolicies - The “Policy Editor”

The Policy Editor dialog box allows you to view and define the characteristics of each policy thatis part
of the project. Policies capture rules, regulations, incentives, managementactions and other strategies
that will modify the landscape when the scenario runs. This will become cleareras you step through the
settingfora policy:

Openthe policy editorand use the drop down box at the top to view the “Ag Conversion to Rural Res
policy. The tabs inthe box allow you to control when, how, where and what will happenwhenthe
policyisimplemented. Clickthroughthe tabstoget a sense of the variety of functions thatare
available. We will only work with some of the tabs in this tutorial and will work with others next week.

Click on the “Site Constraints” tab. The expressioninthe “Site Attribute Query” defines how Envision
will selectIDUs where the policy will be implemented. Forexample, inthis policy, the query selects IDUs
that are inan agricultural land use (LULC_A =2 {Agriculture}) and are adjacentto an area zoned Rural
Residential (NextTo(ZONE=3{RR})). You can type inthese queries oryou can use the drop down boxes
at the bottomto build the queries.

Policy Editar == |

Polides
Ag Conversion to Rural Res ﬂ < | = | Show Less

Basic Properties  Site Constraints | Resource Constraints ] Outcomes | Effectiveness Scores ] Scenarios ]

Site Attribute Query
LULC_A = 2 {Agriculture} and NextTo{ ZONE=3 {RR} )

Syntax: <Field1> <op> <Valuel: {andlor} <Field2>» <op> <Value2>... Check Syntax
Precedence can be enforced by induding Field/Value pairs in parentheses. Inline —

comments are endosed in braces { }

Example: (Lulc_A = 3 {Agriculture} or Lulc_A = 4 {Forest}) and Area > 1000 {meters}

Map Layer: | DU j <<« Optionally specify layer (default is IDU layer)
Field COperator Value
[Luc_a ~||= | | o dunknown} -]
LULC (Coarse) Add
And | Or

Spatial Cperators. ..

Update Map |

Add Mew... | Copy... | Delete | Edit Field Information. .. Import... Save... Cancel | 0K |
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The “Outcomes” tab lets you control what will happen when the policy isimplemented. The Outcomeis
writtenina similarformat to the “Site Constraints” query, in thisexamplethe expressionis ZONE=3{RR -
Rural Residential}and LULC_C=22{Low-Intensity Developed}: 50.00 meaning that when the policy runs,
the ZONE field for IDUs selected for policy application will change to avalue of “3”, the code for a Rural
Residential zone, and the land use will be changed to Low-Intensity developed (LULC_C=22). The
“50.00” inthe expression controls the probability that the outcome will occur if an actor chooses to
utilize this policy. Inthis case, the 50.00 indicates that each year, 50% of all the polygons that satisfy the
Site Constraints and are selected by an actor for implementation will have this outcome. Forthe other
50%, nothing will happen as a result of this particular policy application..

Policy Editor £ |

Policies
Ag Conversion to Rural Res j =z = | Show Less ‘

Basic Properties ] Site Constraints ] Resource Constraints  Outcomes | Effectiveness Scores ] Scenarios l

Outcome List Spedification (Text Editor View) - for editing Outcome Lists manually
ZOME=3{RR. - Rural Residential} and LULC_C=22{Low-Intensity Developed}: 50.00

QOutcome List Spedification (List View) - use buttons below to edit Outcome Lists

Edit Cutcome List... | | Add Mew Qutcome List. .. Delete Qutcome List

Syntax: Outcomelist:Probability - where Cutcomelist is a list of <Field1> = <Valuel:> pairs delimited by
and's. Inline comments are encosed in braces { }

Example: Lulc_C = 5 and Conserv=1:45

For buffering: Buffer({ <distance >, <query to buffer from >, <outcome inside buffer=, <outcome outside
buffer =)

Add Mew... ‘ Copy... ‘ Delete | Edit Field Information. .. Import... Save... Cancel 0K

The “Resource Constraints” tab allows you toadd additional complexity to the policy implementation,
for example to add an initial costand annual maintenance cost forapplication of the policy. Thisfeature
usesa look up table and while we won’t work withithere, it’s use isdocumentedin the Envision
Developers Manual.
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Similarly, we will not deal with the “Effectiveness Scores” in this tutorial. Itis used to specify the actor
values and landscape performance metrics this policy applies to.

The “Scenarios” tab allows you to view and edit the scenarios that use this particular policy.

Note that the buttons on the bottom of the policy editorallow you to create “new” or “copy” policies
and to “save” any new or edited policies so that you can work withthem again later.

Defining Scenarios.

The Scenario Editoris

£
th e d 1a I ogu e bOX th at Scenarios: ‘Ag Conversion j Add | Delete | Grid View... Save... Close
allowsyouto create
A ) Name: |AQ Conversion Originator: ‘ [ Default Scenario?
scenariosand define
Description:
which policies will be
aCtive i na pa rti cu I ar Scenario Parameter Settings Policies To Indude. ..
Decision Weights [v]Ag Conversion to Rural Res

scenario. In this

Define the importance of Policy Preference Scores. Note: Weights for
Landscape Feedbacks and Actor Values are defined by each Actor type

tutorial, we have defined

two scenarios, a “Status e os
Qu 0” scéena r| o' an d an Landscape Model Evaluation Frequency: ’1— years
“Ag Conversion” ol setngs
scenariothatallows 55 Process Varibles
-Population
ag ricu I tura I I an d S - ;::::::l?;m”smu” Maodel Model Variable Values

adjacentto areazoned
Rural Residential to be
converted to residential
use. As shown, inthe
“Status Quo” policy
(shown above) the

example policyis not
enabled, butitisinthe
“Ag Conversion” scenario.

Adding Actors.

Whenyou click onthis “Edit Actors” button it opensthe “Actor Specifications” dialogue box. One of the
featuresof Envisionisthatitallowsyouto model the ability of differentindividuals or “actors” to make
different decisions about the managementof theirland based ontheirown “values”. Thisdialogue box
allows youto control whetherthere will be multiple actors with different “values” aff ecting their
decisions. We will work more with this featurein adifferent exercise. For now, we will leave this box
setas shown above, with a single uniform actor.
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= |

Actar Type oK
" Mo Actors (disables Actor dedsion-making) Cancel

(" Base Actors on Weights defined in the IDU coverage
Export as XML...
(" Base Actors on Actor Group ID stored in the ACTOR field in the IDU coverage

(" Base Actors on Actor Groups defined by a spatial query to the IDU coverage

{* |se a single uniform Actor based on the Actor group defined below.

Actor Groups: | Uniform Actor ﬂ |

Basic Properties...

Mame: | Unifarm Actor

Group ID: |0 _|:| Decision Frequency (years): E

Objectives. ..

Objective Weight
-3 1] 3

L_-

For thistutorial, we wantto create a single, uniform actorthat will control the entire landscape.

Additional Simulation Setup Options

Setup Runs —This dialogue box adjusts settings forarun. Forexample, youcanrun multiple iterations,
to look at the range of outcomes that might result from the combinations of policies and characteristics
ina particularscenario. Youcan also alter how the results will be displayed and exported. Fornow, we
will notuse these elements.

Setup Models— This button provides access to any userinterfaces that the plugins might define. For
now, our plugins do not provide interfaces, so the button is non-functional.
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Practice Set for Lesson 3 (explore on your own)
1. Examine the <scenarios>section of the
2. Runthetwodifferentscenarios, Status Quo and Ag Conversion, defined forthis tutorial. After
running the scenario, switch to the PostRun Results view. How much agricultural land was lost
ineach scenario?

3. Considerapolicytoallow harvestof Evergreen Forests between 40-80years old, converting
themto youngforests (age 0-20 years). You will find these attributes represented inthe LULC_C
fieldinthe IDU coverage. You might take some of the following steps:

a. Use the Policy Editorto create a new policy.

i. To helpwiththe syntax, try using the buttons at the bottom of the policy editor
to start out by creatinga copy of one of the existing harvest policies and
renamingitto yournew policy.

ii. Use the “Site Constraints” tabto setup the attribute query that will make the
policy active on all of the IDUs with an evergreen stand between 40-80 years.

iii. Use the “Outcomes” tab to specify what will happen when the policy takes
effect. Inthiscase, you will change the LULC_C code to 4210000 (the code for
age class 0-20years) each time the policy is applied. You can further control the
frequency of application through the “Result Probability” setting for the policy.

b. Use the Scenario Editorto create a new scenario and turn off all of the existing policies
and to turn onyour new policy.

c. Tryviewingyourresults (afterrunning the simulation) using the “PostRun Results”
button, and note that you can compare the results from different runs (or scenarios)
directly.
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Lesson 4. Adding Fire to the Landscape

In this lesson, we willadd arepresentation of alandscape disturbance process, wildfire, again relyingon
existing Envision plug-ins to provide this functionality. More specifically, we willuse astandard plug-in
called Spatial Allocatorto “allocate” fires to the landscape, specifyinginformation about fire frequency,
distributions of fire sizes, and fire severity. Additionally, we will track, inthe IDU coverage, the locations
and severity of these fires, and the “time since disturbance”, tracking for each IDU through time, so that
we will know, atany location, how longit has beensince that IDU experienced fire.

Examine the Projectfile at Tutorials\T4-AddingFire\TreasureValleyEx4.envx with a text or XML editor.
You will notice inthe <autonomous_processes> section, we have added three new processes to the set
of modulesusedinthis project. The mostcritical of these isthe process named “Fire” that utilizes the
Spatial Allocator plug-in. Asisgenerallythe case, this pluginis configured with an XML input file named
(somewhat unimaginatively) “SpatialAllocator.xml”, located in the same directory as the projectfile.
Openthisfile with atextor XML editor as well. This file defines two “allocations”, one reflecting low
severity fires, the otherstand replacing fires. Additional attributes specify the areaburned as a function
of time, probabilisticinformation about area burnedin afire, and various constraints and “hints” on
where fires are likely toignite, based on underlying landscape attributes. Atruntime, the plug-in will
generate fires on the landscape through time that conform to the attributes specified above.

In thisexample, we also wantto track “time since disturbance” (TSD), which involves adding a process
that runs each year, and for each IDU checksto see if it has been disturbed in that year (meaning,
burned), setsafieldinthe IDU called “TSD” to a value of 0 (zero) to signal that we need to start tracking
TSD for that IDU in successive timesteps. Thisisaccomplished with aplug-in called Syncthatallow
fieldsforan IDU to be updated whenever certain conditions are observedinthatIDU. Lookingatthe
projectfile, youwill seethe entry for the Sync autonomous process. Itreferencesafile called
“sync.xml” asitsinputfile. Thatis accomplished by the second entryin “sync.xml” (located in the same
directory as the above files).

| ” |II

|II

The firstentryin the “sync.xml” inputfile serves adifferentfunction. Wheneverafire occursin atime
step, the Spatial Allocator process set the corresponding IDU’s “DISTURB” field to either 21 fora low
severity fire, or 23 for stand replacingfire. At the beginning of the next time step, we would like to have
those DISTURB codes flipped to their negativevalues. That allows us to track (and see) in the IDU
coverage notjustcurrent fires, butalso the historical legacy of fire fora given IDU at a given time.

Finally, we need a process thatincrements the Time Since Disturbance field (TSD) at each time step
wheneverandIDU is in a post-disturbance state. We will use anotherstandard Envision plug-in, Trigger.
Trigger isin some ways similarto Sync, inthat it updates IDUfields based on some specified set of
conditions being met, butis significantly more flexible than Sync. Itisalso more computationally

III

expensive. Theinputfile for Triggerforthis projectis “trigger.xml” inthe project directory. Itspecifies

that TSD values should be updated at the end of each time step by adding one to the prior value
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wheneverthe DISTURB code islessthan 0 (remember, this will be true wheneverthe IDUisin a post-
disturbance state).

The timing for which Envision executes these process s critical. Envision canrun processesinseriesor
inparallel. By default, processes execute in series based on two things. Withinthe
<autonomous_model>entriesinthe projectfile, there is an attribute named ‘timing’. This controls
wheninthe Envision execution pipeline the processruns. It will have avalue of either ‘0’ or ‘1’. ‘0’
indicates thatthe process should run before actor decision-makingisinvoked, allowing any process that
setup the IDU’s field information relevant for policies to run before the Actor(s) start making policy
choices. For timingvalues of ‘1’, those processes will be run after Actor decision-makingisinvoked,
allowingforany processes that needs to respond to a policy decision in that timestep to run with
appropriately updated IDUinformation.

Within each of these two periodsin the execution pipeline, the order of plug-in execution follows the
orderspecifiedinthe Project (.envx) file.

Afterexaminingthe variousinputfiles forthis project, load the projectin Envision. Atthis point, we will
examine another capability of Envision plug-ins—the ability forthe plug-into “expose” a userinterface
(Ul) to allow creatingand modifying plug-ininputfiles. While not all plug-ins expose a userinterface,
many of the “standard” Envision plug-ins do. Inthis project, Targetand Spatial Allocator both expose an
interface. Toaccess these, gotothe Run tab shown below and select the Setup Models option. You will
see a listof all plug-inthatexpose auserinterface. Selectthe plug-in of interest, and the GUI will be
presented. Generally, the Ul’s will closely mirrortheir corresponding XML input filesin terms of
information presented; however, this depends on what the designer of the plug-in choses to expose.

Home  Data Preparatio; Map | Run style - @

@ j 7<¥ j 5 ! - @ @ Scenario to Run Constrain to Export IDU Coverage = r‘
® L") ml status_Quo ~ |No Constraints frun - Export Model Outputs s

g (0 Gop Gniomeeae | s G ol |4 ( L S sy Run  Multiple = Video

Pel Map Table Views Resolts Policies Actors Scenari ela- Anm Runs  StartingVear: 2006 |Run for byears): 25+ Export Delta Array (s

Run Scenario Export Options Results

The Ul’s for Triggerand Spatial Allocatorare shown below. Both allow you to edit and save the inputs
fortheirrespective plug-ins. Generally, aftersavinganew set of inputs, you will need to shutdown and
restart Envision forthe new inputs to take effect.
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Target Setup

—Basic Setup

Availability Field: I POP_AVAIL vl Capacity Field: I POP_CAP vI % Availability Field: I P_POP_AVAL vl Cancel

Growth Rate: ILinear j Rate: I0.0ZE Percent Density Figld: IPOPDENS vl 0K |

—Reports —Constants
Mame Query Mame Value
peoplePerDU 23
ks 1.0
kCG 20
kUG 05
Add Repaort Delete Report Add Constant Delete Constant

Allocations specify the capadity available at spedific locations. Those locations are determined with a spatial query. Preference factors bias the capacdities in particular

[ droumstances.
Allocation Set: ISiatus Quo LI Add Remove Allocation Set ID: I 0
Allocations Preference Factors
Name | Query | value 2| [Name | Query Value
Residential High Density ZONE=10 J k3Q*20*peoplePerC
Agriculture ZOMNE=54 or ZONE_B= J kSC*0.5*peoplePerl
Mo Zone/Agricultural ZOMNE=1 and LULC_EI:J kSQ*0.5%*peoplePerl

Mo Zone/Developed-Low  ZOME=1 and LULC_B= J kSO 4*peoplePerDL
Mo Zone/Developed-Med  ZOME=1 and LULC_EL:J kSCr*9*peoplePerDL
Mo Zone/Developed-High ZOME=1 and LULC_EI:J kSQ™16"peoplePerC_ |

<
4| | 3|

Add Allocation I Delete Allocation | Add Preference I Delete Preference

Triggeruserinterface shown above, Spatial Allocator userinterface shown below.

] Spatial Allocator = [=][=]
& Fire Allocation Set: Fire — Allocation: Low Severity Fire 210U
Low Severity Fire
Stand replacing Fire Basic Propertes | Constraints  Preferences | Expansion | ES.LO(EB .‘;Dg:?.E
<«
Results
Preferences: [ gabal = g gg:" gggg:
o
AddPreference | Remove Preference 007050
O 061050
~Preference D O 051004 (0
O 0410300
Name: | global Wa;ght:lﬂ 1 B 03100200
B 0210010
Query: & >0 29131
LULC_A=3 {Other Veg} O No Data
Query Buider... | Upcatevap | ciear query |
Add tiew Alocaton | copy | pelete | wmportxmr... | savexm.. | dese |
Selected 8050 polygons
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Next, try running a simulation. Before startingthe run, right-click on the main map and select “Fields”
->"Terrestrial System”->"Disturbance”. This willmake the DISTURB field the “active” IDUfield during
the run, allowingyouto see, as the model runs, where fires are occurring.

Finally, we note thatin all examples above, the models employed are extremely simplified. However,
the process followed is generally quitesimilar forall Envision plug-ins and is somethinglike the
following: 1) identify an process need and appropriate plug-in, 2) add the plug-into the Projectfile,
eitherdirectly by editingthe project.envxfile, or using Envision Project Editor, 3) configure the plug-in
with an appropriate inputfile. More complicated plug-ins often have more complicated inputs, but that
isjust the nature of models!

Practice Questions for Lesson 4.

1. Afterrunninga simulation, how much areaexperienced stand-replacing fire inyear 10? Low-
severity fire? (Hint:look at the reporter outputs —an output reporting fire areas wasincludedin
the Reporter.xmlfile used in this project. Examine thisfile and identify this entry)

2. How wouldyouaddadditional disturbancesinto the simulation? (Hint: look at the top of the
SpatialAllocator.xml fileused in this project —it list a series of “standard” disturbance codes are

definedthere.

3. How wouldyouinclude asalvage harvest policy thatallowed clear cuts on forested standsin the
40-80 yearold class that have experienced fire with the last five years?

Envision Tutorial 23



Glossary

Actors (agents) — entities that make decisions about the management of particular portions of the
landscape for which they have management authority

IDUs (Independent Decision Units) —Attributed polygons that representa portion of the landscape.
IDUs are the basic processing units for Envision. The attributes withinanIDUare homogenous —for
example, all of the areawithinan IDU is a specificland covertype.

Landscape - a set of polygon-based geographicinformation system maps and associated information
containing spatially explicit depictions of landscape attributes and patterns

Multiagent Decision-making - the process of selecting policies and generatingland management
decisions affecting the landscape pattern

Policies - Fundamental descriptors of constraints and actions defining land use management
decisionmaking; Policies capture rules, regulations, incentives and other strategies promulgated by
publicagenciesinresponsetodemands forecological and social goods, as well as considerations used
by private landowners/land managers to make land and water use decisions.

Response Indicators — stakeholderrelevant metrics for evaluating landscape change

Scenario - A primary mechanism for capturing a set of bundled concepts for managing water, growth,
land use, etc. They consist of coherent collections of “policies”, model settings, assumptions and
preferencesrelated to future change. Envision usestheseto assessfuture trajectories of landscape
productions e.g. “things people care about”. They are a primary mechanism for capturing stakeholder
input.
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