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PCJVModel User Guide

Introduction

PCJVModel simulates the effects of habitat change over time on habitat use by migratory waterfowl
species. PCJVModel also performs a sensitivity analysis, allowing you to see how specified changes in
input parameters affect output variables.

Before running a simulation, you must define the habitat types and species to be included. For each habitat
type you must define:

its name

its area (ha)

its energy density (kJ/m?)
any changes in area over time

For each species you must define:

its name

its migration period(s)

its daily energy requirement (kJ/individual)

a simple population dynamics model

a maximum packing density for each habitat type

a MEC (metabolizable energy coefficient) for each habitat type

For each migration period you must define:

e the arrival date
e the departure date
e the expected maximum number of individuals

You must also define the time period of the simulation, in years (e.g. 1996 to 2001). Each year in a
simulation is divided into 365 days, falling within one of two seasons (summer or winter). A simulation
begins on the first day of winter and ends on the last day of summer (e.g. September 20, 1996 to September
19, 2001).

After you have run a simulation, the output data are displayed on five graphs, entitled Species, Energy
Supply, Space Supply, Energy Demand, and Space Demand. An Event Log is also included that records any
important events occurring over the course of the simulation.

You may also run a sensitivity analysis. You must first specify which parameters to change, and by how

much. Then simulations are run to determine the effect of variability (or uncertainty) of input parameters
on the output variables.

Windows

Welcome
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Welcome to PCJVModel

The purpoze of PCIWMModel is to show how changes in
land-usze over titne may affect how migrating waterfowl or
other hirds use different habitatz in a defined landecape,

PCIVhodel nzes data on hahitat types (areas, available
energy, changes in theze over time] and on individual
gpecies [migration timing, habitat and energy requirements,
population dynamice] to predict if thoze gpecie= can he
gustained on thoze habitats,

To get started, pleaze zelect TUeEate B SEEREE

one of the options at right:

Dpen an existing scenatio

Close this window

Ezat

[~ Do not show this window azain

This screen gives a brief introduction to the model. It should give an overall description of the model and
its purpose, providing the naive user with some idea of what the model is all about.
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Help

p’| PCIVMDDEL [Untitled]: Help [_[O] =]
File Optionz  Help

= c Open an existing PCIVI odel project file, which contains itgnat data on habitat
types and speries, and sensitivity analysis results.
Open...

Save

Save the current PCIVIodel project file. Data on habitat types and species, and
sengitivity analysiz results are saved. Model outpat data are not saved.

Specify the source of data on hahitat areas, habitat energetics, and species.
Vou may use exsting files, or enter data manually. Also, specifiy the time
petiod over which the modelis to ma, and the units to use for energetics.

&
T [
hm

Enter ateal and energetics data on hahitat types, and areal trends over
tittie. This data set must be complete before ou can ran the model.

ac
1]

=
&

Enter data for each bird species, including migration periods, energetics,
hahitat use, and population dynamics. This data set must be complete
before you can ran the model.

]

=
i
o
i
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Fun the model over titme using the current habitat and species
patratmeters, then view its results. Outpuat can be exported as a
tab-delimited text file.

ikl
O 00000 0

ma
=
=

Fun a sensitivity analysis by systematically
chatiging the inpuat parameters and observing the
effects on the values of the output variables.

Senstivity

Show Welcome Screen

Dizplay this screen.

s
L
]

This screen gives a brief explanation about each button on the Main Tool Bar. This is intended to orient the
first-time user.
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Setup: Habitat areas
p’| PCIVMODEL [Untitled]: Initial Setup M= E3
File Optionz  Help

= ~ Hahitat areas

PCIVModel operates on a defined area. Before continuing, you must zelect a file containing habitat

Open...
area data, othenwize you muzt choose below o enter the habitat area data manually after vow complete
E thiz initial zet-up.
Save
Delta 1996-98 jra
D | Richmond 1994-97 jia
‘Westham Island 199698 jra
Setup [Eharge tatal area;.
" Enter data manually
Habitat ) Use amap...

(L]

—Area units
Pleaze select the units to be uzed in defining habitat areas:

]
=
i
o
i
1w

g

* Hectarez (1 ha = 2.471 acres]
 Acres [1 acre = 0.4047 ha)

ma
=
=

Senstivity
- -

< Back  Mest

ond

T
S
=]

This screen allows you to select a file from which to load habitat area data, or to choose to enter the habitat
area data manually. You may also select the units to use for measuring area, although only hectares (ha) are

implemented at this time.
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Setup: Habitat energetics

p’| PCIVMODEL [Untitled]: Initial Setup
File Optionz  Help

I [=] B3

= - Hebhitat energetics

E ach habitat type hiaz an azzociated energy concentration that iz conztant acrosz pearz. Thiz value iz

Open...
uzed to determine how much energy iz available in each habitat tpe for consumption by sanious
E species. ou must select a file containing data on habitat energetics, othenwize you must chooze below
to enter the habitat energetice data manually after you complete this initial zet-up.
Save
Fleaze note that a masimum energy denzity is defined for habitat energeticz. This iz for the purpose of

araphical digplay only. Tao change thiz masimum, click under the Optiohs menu in the Habitat E ditor.

2
- B
o |

Lower Mainland, BC j

" Enter data manually

ac
1]

=
&

(L]

]

=
i
o
i
1w

- Energy Units

Fleaze zelect the energy uritz to be used in dezcribing habitat and zpecies energetics;

g

@ FKilgjoules [1 kJ = 0.2388 kCal]
" Eilocalaries [1 kCal = 41868 k1)

ma
=
=

Senstivity

« =

¢ Back  Meut

ond

T
S
=]

This screen allows you to select a file from which to load habitat energetics data, or to choose to enter the
habitat energetics data manually. You may also select the units to use for measuring energy, although only

kilojoules (kJ) are implemented at this time.
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Setup: Species and Time period
M=l E3

p’| PCIVMODEL [Untitled]: Initial Setup
File Optionz Help

= rapecies
Qpen... 'ou muzt alzo define the species to be included in the model. vou must zelect & file containing data
on all included species, otherwize you must choose below to enter the data manually for each species
E after you complete thiz initial zet-up.
Save Pleaze note that a maxirum denzity iz defined for zpecies’ habitat uze. This is for the purpoze of
graphical digplay only. Tao change thiz masimum, click under the Optionz menu in the Species E ditor.
D figeon, Pintail and Others juvs
Setup
" Enter data manual
Habitat g

r Jirmie period
You muzt also zpecity the penod of time over which you want to rn the model. Howeser, pou may
return to thiz zcreen and change the period at any time.

L)

]
=]
i
o
i
1w

Start the simulation on: |September 20, 1935

e

ma)
=
=

End the simulation ori. |5 eptember 20, 2001

Duraticr: |5 PEars

Sensitivity

/- -

¢ Back Finizh Setup

o

==
S
=]

This screen allows you to select a file from which to load species data, or to choose to enter the species
data manually. You can also specify the time period of the simulation: start date, end date and/or total
duration. Note that the month and day of the start and end dates (i.e. September 20) cannot be changed.
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Habitat Editor: Areas

p’| PCIVMODEL [Delta (Boundary Bay surveys)]: Habitat E ditor M= E3
File Optionz  Help

= Areas | Energetics I Trends I
Open...
Habitat type Area [ha) % Tatal - Summer [Mar 21, 97 ta Sep 19, 97] - Year 1 of 2.
= TOTAL 73a0.0 100.00 21 I |
5 ave IInuzable * 1337 1.83
= Bluebermy * 304.9 413
. Cazh Crop * 7463 1011
I Cash Crop / Potato 00 0.00
Satup Com * A70.0 7T
Ditch na 0.ao
a Fallow * E13.7 532
: M Giass 2054.1 27.83
Habitst | G s / Ploughed 0.0 0.00
B Giass / Potato 0.0 0.00
Ploughed * 2241 304
Potato * 15130 20.50
B Potato / Ploughed 0 0.00
B Fotato / Cash Crop 0.0 0.00
B Fut 0 0.00
| [E) 0.0 0o | +|
* Habitat tupe exists in this period
Senazitivity
P = = . x - =»
‘? Erewiew Impot.... Export... Add¥ear  Delete Year < Back Mext »
H;.lp

You can enter the Habitat Editor by pressing the Habitat button on the Main Tool Bar, along the left side
of the screen. The Habitat Editor is divided into three screens.

The Areas screen allows you to define the area for each habitat type, in every year and season. You can
enter area by clicking and dragging the horizontal bars on the graph at right, or by entering the numbers
directly into the table at left, either as the area in ha or as % of the total area.

Use the upper-right horizontal scroll bar, or the lower-right Back and Next buttons to move season-to-
season through the simulation period. You can add or delete years using the Add Year and Delete Year
buttons. Use the Export button to save the current data into a .jva file which can subsequently be loaded
into a new scenario. Use the Import button to load a .jva file (this can also be done in Setup: Habitat areas,
above).

You can add or delete habitat types by selecting the appropriate item under the Options, at the top-left of
the screen.
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Habitat Editor: Energetics

p’| PCIVMODEL [Delta (Boundary Bay surveys)]: Habitat E ditor M= E3
File Optionz  Help

= Areas Energetics | Trends I
Open...
Habitat type ko e Total [MJ] | = Summer [Mar 21, 97 ta Sep 19, 97] - Year 1 of 2.
= TOTAL : 92E+05 | | ] | -
IInuzable * .o 0.0
Save Eluebemy * 16.0 43784.0 |
. w" Cazh Crop * 186+ 138811.9 |
I Cash Crop / Potato 00 0.0
Setup ¥ Comn”® 189+ 1077300 |
Ditch .o 0.0
a Fallow * 124+ 76098.8 _
: W Girass 124% 254708 4
Habitst | G s / Ploughed 0.0 0.0
B Giass / Potato 0o n.ao
Ploughed * 15.0 33615.0 |
¥ Fotato * 173+ 2617489 |
B Potato / Ploughed 0 0o
B Fotato / Cash Crop 0.0 0.0
B Fut 0 00
| [E) 0.0 00 |+
* Habitat tupe exists in this period & publizhed walue iz being used ¥ Fublizhed values are defined
Senazitivity
P = = . x - =»
‘? Erewiew Impot.... Export... Add¥ear  Delete Year < Back Mext »
H;.lp

The Energetics screen in the Habitat Editor allows you to define the energy density for each habitat type.
This value is constant across all years/seasons. You can enter the energy density by clicking and dragging
the horizontal bars on the graph at right, or by entering the numbers directly into the table at left, in kJ/m2.

Use the upper-right horizontal scroll bar, or the lower-right Back and Next buttons to move season-to-
season through the simulation period. You can add or delete years using the Add Year and Delete Year
buttons. Use the Export button to save the current data into a .jve file which can subsequently be loaded
into a new scenario. Use the Import button to load a .jve file (this can also be done in Setup: Habitat
energetics, above).

You can store and/or use published values for habitat energetics. Just click on the coloured square to the
left of a habitat type name. See Published values, below, for more details.

The third screen in the Habitat Editor, Trends, allows you to create a linear trend in habitat areas between
any two years. A linear trend is created across years, separately for the summer and winter.
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Species Editor: Migration Periods

F“ PCJYMODEL [Delta [Boundary Bay surveyz]]: Species Editor M=) E3
File Optionz  Help
= |Mallard | o = &= ¥ X + >
Open... Fename |mport... Export... Add Delete < Back  Mest:
E i Migration Periods I Habitat LUze I Energetics I Population Dynamics I
Save
5,000 . .
] : :
Setup 1 | |
L A 1 ! !
Habitat i I :
Species i | . .
W Jan I Feb I b ar I Apr I b ay I Jun I Jul I Aug I Sep I Oct I Moy I Dec
wﬁ%‘ # Arrival | Departure | Tenure | b axirium #
- Sep28* Apr 30 F 214 JET *
j\ & publizhed value iz being used ¥ Published values are defined
Senazitivity
o Y. x
‘? AddPerigd  Delete Perod
»
Help

You can enter the Species Editor by pressing the Species button on the Main Tool Bar, along the left side
of the screen. The Species Editor is divided into four screens.

To select a species, use the drop-down list at the top-left of the screen, or the Back and Next buttons at the
top-right. You can rename, add or delete species by pressing the Rename, Add, or Delete buttons along the
top of the screen.

The Migration Periods screen allows you to define the migration periods for the currently selected species.
You can define one or two migration peaks. For each peak you must enter the arrival date, departure date,
and maximum count, either by clicking and dragging on the graph, or by entering the numbers directly into
the table. Tenure is calculated from the arrival and departure dates, although you can also enter this value
directly into the table.

You can also enter published values for each migration peak parameter, by clicking on the coloured square
to the left of the peak. See Published values, below, for more details.
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Species Editor: Habitat Use

F“ PCJYMODEL [Delta [Boundary Bay surveyz]]: Species Editor M=) E3
File Optionz  Help
= |Mallard | o = &= ¥ X + >
Open... Fename |mport... Export... Add Delete < Back  Mest:
E Migration Period: Habitat Lse I Energetics I Population Dynarnics I
Save
 — i Hahitat twpe | E nergy Eu:uef.l Maw f/ha ﬂ
2 [ruzable - 0o
Blueberm 1.00 10.0
Setup Cash Crop 1.00 5.0
B Cash Crop / Potato 1.00 5.0
L A Cam 1.00 2.0
Habitat Ditch 1.00 1.0
. B Faliow 1.00 210
7| B Grass 1.00 20
; Grazz ¢ Ploughed 1.00 1.0
. L
;Ej'es B Giass / Potato 1.00 £.0
Floughed 1.00 Fall
i
Potato 1.00 a.0
Bun | B Potato / Ploughed 1.00 2.0
j\ . Paotato # Cazh Crop - 0.0
| B PUM 1.00 a0
Senitivite| [l 500 1.00 1.0
. | BsTR - 0.0 |
‘? & publizhed walue is being used v Published walues are defined
L ]
Help

The Habitat Use screen in the Species Editor allows you to enter the energy coefficient (MEC or
metabolizable energy coefficient) and maximum packing density (# birds/ha) for the currently selected
species. MEC reflects the proportion of energy available in a particular habitat type that a species can
metabolize. You can enter values for maximum packing density by clicking and dragging on the graph at
right, or by entering the numbers directly into the table at left. You must enter the energy coefficient values
directly into the table.

You can enter published values for energy coefficient or maximum packing density by clicking on the
coloured squares to the left of each habitat type name. See Published values, below, for more details.
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Species Editor: Energetics
F" PCJYMODEL [Delta [Boundary Bay surveyz]]: Species Editor

The Energetics screen in the Species Editor allows you to enter the daily energy requirement per individual
(in kJ) for the currently selected species. You may enter a published value for this parameter by clicking
the coloured square to the left of the value. See Published values, below, for more details.
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Species Editor: Population Dynamics
F" PCJYMODEL [Delta [Boundary Bay surveyz]]: Species Editor

The Population Dynamics screen in the Species Editor allows you to select the population dynamics type
to be used for the currently selected species. Population dynamics type is used to determine how many
birds return in a year, given the number surviving the previous year.
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Published values

Publizhed walues for Fallow

Fram the fallowing list, wou may select a publizhed value far Fallow:

" Do not use a publizhed value

12.4 k) "wild zeeds: Spergula, Atiplex, Stellana, Juncus,
= Rubus, Salicomia: 1990, Karasow, 'w.H., Stud. Avian Bial
13:391-415.

Delete value Cancel Lze thiz value

Add a publizhed value for Fallow

" alue: |12_4 Urits; @ k) € kLA

Motes: IWiIds zeeds: Spergula, Atriplex, Stellana, Juncusz, Rub
Y'ear: |1E|EIEI

Author(s]: [K arasov, W H.

Reference: [Stud. Avian Biol. 13:391-415

Cancel | k. I

The Published values window appears any time you press a coloured square in the Habitat Editor or the
Species Editor, to enter/select published values for a parameter. You may add a new published value,
delete a published value, and/or select a published value to use in the current simulation. For each value,
you must enter the value and units, notes, year, author(s), and reference.
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Simulation and Output: Run
F“ PCJYMODEL [Delta [Boundary Bay surveyz]]: Simulation and Output

File Optionz  Help

= Bun | Speciez I Space Energy Ewvent Log I
Open...

e
Save Stop the Simulation

Running...

HENRERRERRRRENRRERENRRRRERNEEEND
April, 1933; 'ear 2 of 2

. Save output from the most recent ...

‘? How does the model work?
-

Senazitivity

K

Help

To enter the Simulation and Output screen, press the Run button on the Main Tool Bar along the left side
of the screen. Simulation and Output is divided into five screens.

On the Run screen, press the Run Simulation button to start the simulation. You can press the button, Stop
the Simulation, to stop it before completion. Once a run is finished, you can select the range of years to
display on the output graphs. By default, All years is selected. If the simulation is very long, you may want
to select First and last years to save the time it will take to plot the data on the output graphs.

Once a run is finished, you may also export the output data to a tab-delimited ascii-text file by pressing the
button Save output from the most recent run.
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Simulation and Output: Species

F“ PCJYMODEL [Delta [Boundary Bay surveyz]]: Simulation and Output

15

File  Optione:  Help
= Bun Species Space Energy Event Log I
Open...
Mumber of birds
= 3,461 + -
Save 2115 - Mallard (Expected): 5,236 - T
i Y]~
2,769 i @
2423 4 Q

Fin

Sensitivity

2

2077 4

1,731 4

1,384 4

1,038 4

E32 4

3464

oY

]

1996

=<

O cee Event Liog

o M D[JF WA M J

1997
Time [ywearz and monthz]

A& 5 0 N DJ|J F M & M J

199&

A E

|

Help

On the Species graph under Simulation and Output, the population levels of each species are plotted, over

the course of the simulation. Hollow circles correspond to important events (see Simulation and Output:

Event Log below). Use the + and - buttons to the right of the graph to add or remove output variables from

the graph. In the example above, only the observed and expected numbers of Northern Pintail are shown.
Use the Y button to change the way the vertical axis on the graph is scaled. Also, you can zoom in by
clicking with the left mouse button and dragging on the graph, or by clicking the zoom-in button to the

right. To zoom out, right-click on the graph or click the zoom-out button to the right.

If you have zoomed in to a particular period during the simulation, it may be useful to scroll back or ahead
a year at a time, to see how a variable changes from year to year. To do this, click the < or > buttons below

the graph.
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Simulation and Output: Space

File Options Help

=

=2
Open...

=

Save

Species

s
Run

Sengitivity

F“ PCIYMODEL [Delta [Boundary Bay surveys]]: Simulation and Dutput M= E3
Bun I Species Space | Energy I Ewent Log |
Space (ha) - supply
3,052 + -
2747 =T
¥] -
2,441 Q
2,136 - Q
12314 V_\
1,526
1,221
916+
610 ] e——
\\ P —
305 - e
1} L L e e — T
0O N D[J F M &AM J I & S0 NDJFMAMIIT &S
1996 1997 1993
LI Time [vears and months]
0O ceeEvent Log

on

On the Space graph under Simulation and Output, the supply or demand of space is plotted, over the course
of the simulation. Hollow circles correspond to important events (see Simulation and Output: Event Log
below). To plot space demand by species, click the Demand button at the lower-right. To plot space supply
by habitat type, click the Supply button. Other graph functions are the same as for the Species graph

(above).
F“ PCIYMODEL [Delta [Boundary Bay surveys]]: Simulation and Dutput M= E3
File Options Help
= Bun I Species Space | Energy I Ewent Log |
Open...
Space (ha) - demand
= 1451 + -
Save _— .
1,206 -
n v -
1161 @E
Setup 1,018 &
t‘ 871+
Habitat

Species

s
Run

Sengitivity

on

T2E 4

5214

4351

2304

1451

o

oM D
1996

il

0O ceeEvent Log

\/\J

JOF M oA M J 4 A T OMND|J F M &M J J A& F

1997
Time [vears and months]

1995

2

Supply
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Simulation and Output: Energy

F“ PCIYMODEL [Delta [Boundary Bay surveys]]: Simulation and Dutput M= E3

File Options Help
= Bun I Species | Space Energy | Ewent Log |
Open...
Energy (M) - supply
= 462,504 + -
Save _— .
415,253 -
> ¥] -
370,003 &
Setup 323,752 - &
t‘ 277502 1 |
Habitat 231,252 Baa—————
= 185,001 4 | ‘
Species 138,751
s
‘x 92,501
e — e —
Fun \ \
46,250 4
0 N D[JF M A M J J A& T 0O ND|JFMAMI T A E
Sengitivity 1996 1997 1993
¢ | Time [vears and months] 5 |
‘? oSeeEuentLog j| D=
Help

On the Energy graph under Simulation and Output, the supply or demand of energy is plotted, over the
course of the simulation. Hollow circles correspond to important events (see Simulation and Output: Event
Log below). To plot energy demand by species, click the Demand button at the lower-right. To plot energy
supply by habitat type, click the Supply button. Other graph functions are the same as for the Species graph
(above).

F“ PCI¥YMODEL [Delta [Boundary Bay surveys]]: Simulation and Output

File Optionz  Help

= Bun | Species | Space Energy Ewent Log |
Open...
Energy (MJ) - demand
= 2,827 -+ -
Save —_—
2,544
. vl -
2,261 4 @g
Setup 1,973 4 &
t i 1,635 4
Hahitat 14134

1,121

Species ey
s | |
565 -
Bun
283 !
0O N D[JF M A M JJ A& E 0 N D[JF M A M I A
S enzitivity 1996 1997 1995
¢ | Time [vears and months) 5 |

D

O cee Event Log Supply

==
£
=]
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Simulation and Output: Event Log

F“ PCJYMODEL [Delta [Boundary Bay surveyz]]: Simulation and Output

18

File Optionz  Help
= Bun |  Species |  Space Eneigy  {Eventlon ]
Open... | Date | Event
E @ Dec 7, 1996 Morthern Pintail fell below projected numbers.
Ltz @ Jan 9, 1937 Mallard fell below projected numbers.
B Feturning Mallards declined 2.22% from the previous vear, to an expected peak
- @ sep 20,1337 of 3,384 [population denamics bwpe iz variable].
Setup @ Sen 20 1997 Freturning Morthiern Pintails increased 10.00% from the previous year, to an
Rt expected peak of 1,003 [population denamics type iz exponential].
t‘ @ Sen 20 1997 Returning Al other ducks declined 0.02% from the previous year, to an expected
Hahitat Rt peak of 2,511 [population dynamics type iz variable).

Rin

Senazitivity

7

Help

@ Dec &, 1997 Marthern Pintail fell below projected numbers.
@ Jan 7. 1998 b allard fell below projected numbers.
Legend
’7 8 Anevent aszociated with a species £} Anevent azzociated with a habitat bpe

On the Event Log screen under Simulation and Output, important events occurring over the course of the

simulation are recorded. Different symbols and colours distinguish events to do with habitat types from

events to do with species. Each event corresponds to a hollow circle on the appropriate output graph.
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Sensitivity Analysis: Parameters
F‘” PCIYMODEL [Delta [Boundary Bay surveys]]: Sensitivity Analpsis

File  Dptionz  Help
= Parameters | Bun I Results
Qpen.. The zensitivity analyziz allows you to zee how sensitive the values of the output variables are to
changes in the input parameters. Select the input parameters pou want ta include from the combao
H bowes below. For each parameter you chooge, vou must select the habitat/species, direction [+
5 anddar -] and amount [ of curent value] by which pou want to bweak it Click 'Bun' above when
28VE ywou are ready to continue.
1 Change I j far I.-'l'-.ll habitat types j g + I'IEI.EI 4
Start v
- - o .
t' 2 Change IMaHlmum count j fior I.-'l'-.II zpecies j v - I'IEI.EI E
Habitat 3 Change IEnerg_l,l denzity j for I.-'l'-.II habitat types j IE + I‘IIZI.EI 4
A Change IEnerg_l,l coefficient (all =] far |x-‘«|| species =] I'; + |1n.n %
v + S
£ Change I[Nu:une selected) | far I 2 o I'IEI.EI %
5 Change I[Nu:une selected] j for I j |I; + |1I:I.|:| %
7 Change I[Nu:une zelected] j far I j WV I'IEI.EI b4
W -
H  Change I[Nu:une zelected) j for I j v o+ I'IEIEI =
P B

The sensitivity analysis provides the user with a way to explore the sensitivity of the output variables to
deviations in specific input parameters. Deviations in input parameters may reflect actual variability in

those parameters, or uncertainty in their true values.

You can enter the Sensitivity Analysis window by pressing the Sensitivity button on the Main Tool Bar

along the left side of the screen. Sensitivity Analysis is divided into three screens.

On the Parameters screen, you must select one or more parameters to ‘tweak.” For each parameter you
select, you must also specify the direction of the change (+ and/or -) and the amount you want it to be
changed (% of current value). PCJVModel will run at least one simulation for every parameter and

direction you specify. Press the Run tab (see below) to continue




July 28, 1999 PCJVModel User Guide 20

Sensitivity Analysis: Run

F“ PCJYMODEL [Delta [Boundary Bay surveyz]]: Senszitivity Analysis

File Optionz  Help

)

= Parameters Bun | Rezultz

Open...

= :
Save Stop the Sensitivity Analysis

Setup

Running...

Hahitat

Running simulation 3 of 9; *ear 1 of 2
Changing maximum count for Al zpecies together' -10.0 %
and area for ‘Al habitat types together' +10.0 %

By default, the senzitivity analvziz rung one zimulation for each parameter it changes,
pluz one 'bazeling' wn. *'ou may want to change bwo or more parameters
gimulkaneausly during a zimulation, to determine their cumlative effect on the output

vanables. This will increase the number of runs required to complete the sensitivity
analyziz. Select the appropriate option below:

Senzitpity £ B simulations = 4 single perturbations + 1 bazeling.
_? & 9 simulations = 4 double perturbations + 4 single perburbations + 1 baseline.
L ]
Help

On the Run screen under Sensitivity Analysis, you must first specify whether to change each parameter
individually (single perturbations), or to include all possible pairings of parameter changes (double
perturbations) as well. Press the Run Sensitivity Analysis button to start the sensitivity analysis. You can

press the button, Stop the Sensitivity Analysis, to abort it. Once it is finished, press the Results tab (see
below) to see the results.
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Sensitivity Analysis: Results
p’| PCIVMODEL [test]: Sensitivity Analysis

File Optionz  Help

= Parameters | Bun [ Resubs
Open...
To wiew the rezults of the sensitivity analyziz, select an output vanable and habitat/zpecies from
E the combo boxes below. The sensitivity [%£] of each output variable iz calculated by comparing the
final year of a simulation with the final pear of the bazeline zimulation.

Save
W ariable: ITDtaI bird-daysz j far I.t'-‘-.ll species together j
Setup
Parameter ml@la|wl|eE]
azeling [no change . - - - -
L [1] Bassline [ha changs) 0.0
Hahitat [£] Area for Al habitat types together’ +10.0 % +019
- [3] Area for ‘All habitat types together' -10.0 % 6.7

[4] b awimum count for Al species together' +10.0% +33  +100 50

[5] Mawimum count for ‘Al species together -10.0%| 4.2 +09 100 - -
[E] Arriveal date for ‘Al species together' +10.0days | 4.2 +1.2 | 103 07 -84
[¥] Arriveal date for ‘Al species together' - 100 davs | +4.2 | #1065 33  +73  +008
[8] Departure date for ‘Al zpecies together' +100d| +35 | +98 42  +63  -0EB
[9] Departure date for ‘Al zpecies together' -10.0d:) -38  +16 -89 0.2 8.0

KIS I

Senzitpity

2

L ]
Help

On the Results screen under Sensitivity Analysis, you can see the effects of each parameter change on any
output variable. Select the output variable from the drop-down lists near the top of the screen. If paired
parameter changes were included in the analysis, as in the example above, a table is shown which shows
the effects for all possible pairings of changed parameters. Numbers along the top row of the table
correspond to the numbered parameter changes down the left column of the table. Sensitivity Analysis
results, including the parameters changes you selected, are saved with the scenario file.
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About
P’ About...

PCJVModel

Yerzion 1.0.0

Izer interface by Clive Goodinzon.
bodel development by Peter "W atts,
Clive Goodinzon and Barmy Smith.

Copyright ® 1393, Canadian Wildlife Service
DOelta, British Calumbia, Canada

System Bequirements

This screen displays information about the development of the PCJV model. Pressing System Requirements
displays minimum requirements to run the program.
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Saving and Opening Scenario (.jvp) Files

To save the current simulation parameters and Sensitivity Analysis results, click the Save button on the
Main Tool Bar along the left of the screen, or select Save or Save As... from the File menu at the top-left.
Note that simulation results are not saved in the scenario file. You can export simulation results to a tab-
delimited ascii-text file. When you re-open a scenario file, you must re-run the simulation to view the
output data again.

To open a scenario file, click the Open button on the Main Tool Bar along the left of the screen, or select
Open from the File menu at the top-left.



