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Matrix Population: Stage vectors, Survival and Growth rate curve Workflow

1 Description

The Stages vectors plots, Survival and Growth rate curves Workflow provides an environment to
perform several analyses on a series of stage-matrices:

e Population projection

e Survival values calculations per stage per year and its respective plot;
e Growth rates (lambda) calculations per year and its respective plot;
e Stage Vectors calculations and their respective plots.

2.1 Name of the workflow in myExperiment.

Name: Stage vectors, Survival and Growth rate curves workflow

Download: The workflow pack can be downloaded at myExperiment under the following address:
http://www.myexperiment.org/packs/613.html or only the workflow:
http://www.myexperiment.org/workflows/4319.html

2.2 Date, version and licensing

Last updated: 25™ July 2014
Version: 2

Licensing: CC-BY-SA

2.3 How to cite this workflow

To report work that has made use of this workflow, please add the following credit acknowledgement
to your research publication:

The input data and results reported in this publication (tutorial) come from data (Dr. Gerard
Oostermeijer unpublished results and publication: Oostermeijer, J.G.B. M.L. Brugman, E.R. de Boer;
H.C.M. Den Nijs. 1996. Temporal and Spatial Variation in the Demography of Gentiana pneumonanthe,
a Rare Perennial Herb. The Journal of Ecology, 84: 153-166.) using BioVel workflows and services
(www.biovel.eu). Stage vectors, Survival and Growth rate curves workflow was run on <date of the
workflow run>. BioVel is funded by the EU’s Seventh Framework Program, grant no. 283359.
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3. Scientific specifications

3.1 Keywords

BioVel, demography, Gentiana pneumonanthe, population growth rates (lambda), population growth
rates curves, matrix, matrix population models, package ‘popbio’ in r, population, stage matrix, stage

vectors, survival curve

3.2 Scientific workflow description

The aim of the Stage vectors, Survival
and Growth rate curves Workflow is to
provide a connected environment to
calculate and plot from two or more
matrices the following results:
Population  projection, population
growth rate A over the years, survival
of all stages over the years and stage
vectors: proportions of individuals per
stage per year. The workflow accepts
input data (matrices) in a .txt format
(decimal numbers indicated by dots
e.g.: 0.578). The output is provided as
a set of R results and graphic plots.

Figure 1. A) Graph of the Stage vectors, Survival and Growth rate curves Workflow in Taverna

workbench.

For more detailed description of the functions, please visit the Tutorial section.
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4 Technical specifications

4.1 Execution environment and installation requirements

The Workflow requires a Taverna Engine including the Interaction Service plugin. The simplest way to
install a Taverna Engine is to install Taverna Workbench, and then install the Interaction Service plugin.

The workflow also requires an Rserve installation with the popbio package installed. It is possible to
setup the workflow to use a remote Rserve. However, instructions for installing a local Rserve are
provided below.

4.2 Taverna installation, including updates and plugins

4.2.1 Taverna installations

e Taverna Workbench: Version 2.4 or 2.5. For installation files and instructions, please go to
http://www.taverna.org.uk/download/workbench

4.2.2 Taverna Plug-ins

o Please install the Interaction plugin: version 1.0.2+

4.2.3 Taverna Dependencies

¢ Install R software in your computer. See: http://www.r-project.org/
e Start R, and install package Rserve:
0 install.packages(“Rserve”)
¢ Install package popbio
0 install.packages(“popbio”)
e Local R Server: (Rserve) running at port 6311. See https://wiki.biovel.eu/x/3ICD for additional
information.

4.2.4 How it works

e First, open R, once R is opened, type library(Rserve) and press enter; then type Rserve() and press enter
again. You will see then the following message: Starting Rserve...

"C:\PROGRA~1\R\R-30~1.1\library\Rserve\libs\x64\Rserve.exe"

After this operation you can open Taverna and run the workflow.
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5 Tutorial

5.1 Introduction

This tutorial requires 6 input files or matrices of 6 consecutive years (from 87-88 to 92-93) of the same
place (Terschelling, The Netherlands).

5.2 Input data.

5.2.1 Data preparation/format

The workflow accepts input data (matrices) in a .txt format, all decimal numbers in each matrix must be
indicated by dots e.g.: 0.578. All examples matrices for the tutorial are available in the PACK:
http://www.myexperiment.org/packs/613.html or here below.

5.2.2 Input data

The input files are in a .txt format: to download click here in each file:
Terschelling matrices
e MTers87 88.txt
e MTers88 89.txt
MTers89 90.txt
MTers90 91.txt
e MTers91 92.txt
o MTers92 93.txt

Please note that the workflow as well as the tutorial is a beta version, and may contain errors. We hope
you will still find it interesting to work with this workflow, and look forward to your feedback.

5.3 Select input data dialogue boxes.

The first step is to fill out the input ports:
5.3.1 INPUTPORTS

1) Growth _graph _title: Is the main title to be display in the Growth rate graph. Click in set value and
write the text in the right space.

e.g.: Gentiana pneumonanthe growth rates (Gentiana pneumonanthe: species name, Fig 2).
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r é. -, — . l_ —'. . i EI
|£] Input values for 'Stages vectors ploisﬂnnval and Growth rate cwe.s from C.\Ujers\MapY\Ducurnenls\BluVeL\Wﬂrkﬂo... { =1 g

Diagrarmn + | growth_graph_title ‘ lterahonsl stageﬁqraphjmel stagesl suwﬁqraphjiﬂel yearsjabel‘

Port description

Growth rate graph title.
b | lWls the main title to be display in the Growth rate graph.
e.0. Genfiana pneumonanthe growth rates (Gentiana pneumonanthe:

pecies name)

Example value
Gentig] monanthe growth rates

s v
Warkflow description -

F13

m

The Stages vectors plots, Survival and Growth

rate curves Workflow provides an enviro
i ° ¥ Delete s Setvalue |5 Set ation... @ Set URL ...

to perform several analyses ona s aof
stage-matrices: Gentiana groyh rates
- 8urvival values calculations per 8 er
year and its respective plat;

- Growth rates (lambda) calculations per year
and its respective plot;

- Stage Vector: i and their h

Workflow author

Waria Paula Balcazar-Vargas, Mikola]

Krzyzanowski, Jonathan Giddy, Gerard Costermijer. I

Drag to re-arrange, or drag files, URLSs, or text to add

¢ Load previous values <> Save values afi Use examples B Run workflow 3 Cancel

Figure 2. Growth graph title to be filled in (example).

2) Iterations: This value will be used to plot an output graph that shows a simulation of the number of
individuals per stage a few years after the study (e.g. 10). This value represents the years of axis X of
the output graph: Stage_Vector_Graph (Fig 3). Click in set value and write the number in the right
space.

|£ | Input values for 'Stages vectors plots, Survival and Growth rate curves’ from C:\Users\Mapy\Documents\BioVel\Workflg... é@u

Diagrarm i~ |grwr‘(hﬁgraph7tiﬂe| iterations ‘ stagegraphftlﬂel stagesl 5uwgraph7t|ﬂe| yearsflabeﬂ

Port description

This value will be use to plot an output graph that shows a simulation ofthe number ofindividuals per stage a few
= ||| vears after the study {e.g. 10). This value represents the years of axis X of the output graph: Stage_Vector_Graph.

Example value i
10

Workflow description

The Stages vectors plots, Sunvival and Growth
rate curves Workflow provides an environment

o portorm several antalysss o & series of I elete ai Set value Setﬁlemsm URL ...

stage-matrices: Lt IE 10
-Eigen analysis
- Sunvival values calculations per stage per S —

year and its respective plot;

- Growth rates (lambda) calculations per year
and ifs ri ve nlot

Workflow author

D\ >«

=

Maria Paula Balcazar-Vargas, Mikolaj
Krzyzanowski, Jonathan Giddy, Gerard Qostermijer.

Drag to re-arrange, or drag files, URLs, or text to add

<> Load previous values <> Save values sH Use examples [ Run workflow 3 Cancel

Figure 3. The number of iterations to be filled in.
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3) Stage_Graph_title: Is the main title to be display in the Stage Vectors Graphs. (Note: it will appear as

Title - Year). The year will automatically be incorporate base on the year of each matrix. Click in set
value and write the text in the right space.

e.g.: Gentiana pneumonanthe stage vectors.

|2 | Input values for 'Stages vectors plots, Survival and Growth rate curves' from C:\Users\Mapy\Documents\BioVel\Workflo... = =] ﬂ

Diagram ___

»

il | growth_graph_titlel iterat\ons| stage_graph_title ‘ stagesl surv_graph_t\t\el years_label|

Port description -
Stage Graph fille. ‘ ‘

m

Is the main title to be display in the Stage Vectors Graph

(Note: will appear as Title - Year)

The year will automatically be incorporate base on the year of the matrix.

£.0. Gentiana oneumonanthe stage vectors - 1987 il

Example value

Gentiana pneumgna e vectors
Workflow description p

-
The Stages vectors plots, Sunival and Growth | = |

rate curves Workflow provides an environment

to perform several analyses on a series of Delete st Set value [5 Set file IocatlonmuRL
stage-matrices: Gsm\aw
-Eigen analysis \

- Sunvival values calculations per stage per

year and its respective plot;

- Growth rates (lambda) calculations per year
and its resnective olot

Workflow author

Maria Paula Balcazar-Vargas, Mikolaj
Krzyzanowski, Jonathan Giddy, Gerard Qostermijer.

Drag to re-arrange, or drag files, URLs, or text to add

<> Load previous values <> Save values sh Use examples [~ Run workflow 3 Cancel

Figure 4. Stage graph title to be filled in.

4) Stages: the names of the stages or categories of the input matrix. In the following example, the
matrix has 5 stages or categories. The respective name stages must be filled one by one. First press add
value (see arrow in Fig 5), fill a stage name (not longer than 8 characters) and press enter; then press

add value and fill once again the next stage name, repeat the action until you have fill all the stages
names.

In the following example, the matrix has 5 stages or categories:

The stages of this matrix are called:
1) Seedlings
2) Juveniles
3) Vegetative
4) Reproductive individuals
5) Dormant plants

o< = w
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[é] Input values for 'Stages vectors plots, Survival and Growth rate curves' from C:\Users\Mapy\Documents\BioVel\Workflo... @@u.
Diagraim e s o i |grwr‘(hﬁgraph7tiﬂe| iteramnsl stagegraphftlﬂe| stages ‘ 5uwgraph7t|ﬂe| yearsflabeﬂ

Port description -
Stage input port; =

The names ofthe stages or categories of the input matrix. Itis very important that the stages names are not
longerthan 8 characters. The name of the stages must be added one by one as list.

Example value
5.4V, G, D]

| -
Workflow description -

The Stages vectors plots, Survival and Growth | =
e vt anoias o comoorteMt_ghelete «f Add value ) ARMelocation... @ Add URL ...
stage-matrices:

-Eigen analysis

- Bunival values calculations per stage per
year and its respective plot;

- Growth rates (lambda) calculations per year
and ifs ri ve nlot

Workflow author

List selected

Maria Paula Balcazar-Vargas, Mikolaj
Krzyzanowski, Jonathan Giddy, Gerard Qostermijer.

Drag to re-arrange, or drag files, URLs, or text to add

<> Load previous values <> Save values sH Use examples [ Run workflow 3 Cancel

Figure 5. Inputs stages names to be filled in (example).

5) Surv_graph_title: |s the main title to be display in the Survival Rates Graph. Click in set value and
write the text in the right space.

e.g.: Gentiana pneumonanthe survival curves (Gentiana pneumonanthe: species name).

= ' Input values for 'Stages vectors plots, Survival and Growth rate curves' from C:\Users\| ycuments\Workflow :! == X
r e ——————————————
Diagram = || growth_graph_title | iterations | stage_graph_title | stages| surv_graph_title | years_label|

Port description
Sunival curves graph title:

Is the main title to be display in the Survival Rates Graph
... Gentiana pneumonanthe sunival curves (Gentiana pneumaenanthe: species name).

Example value

m= | == ~ | Gentiana pneumonanthe survival curves
Workflow description -
The Stages vectors plots, Survival and Growth
rate curves Workflow provides an environment

¥ Delete i Setvalue [2 Set file location... @ Set URL ...

to perform several analyses on a series of —
stage-matrices: Gentiana survival curves

- Sunvival values calculations per stage per year
and its respective plat;

- Growth rates (lambda) calculations per year

and its respective plot;

- Stage Vectors calculations and their -
Workflow author

Maria Paula Balcazar-Vargas, Mikolaj Krzyzanowski,
Jonathan Giddy, Gerard Qostermijer.

Drag to re-arrange, or drag files, URLs, or text to add

<> Save values (@ Help ati¥ Use examples B= Run workflow 3¢ Cancel

Figure 6. Survival graph title to be filled in.

6) Years: Years in which the data of the matrices were collected. The years must be added one by one
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as list. First press add value, fill the first year and press enter, then press add value and fill once again
the next year, repeat the action until you have fill all the years.

The years can be display as follow:
e.g.
e 1987
or
e 1987-1988

gvj Input values for "Stages vectors plots, Survival and Growth rate curves’ from C\Users\mbalcazl\Documents\Workflows\... Q@gv
e —

‘ growthfgraphjitlel iterationsl Etagefgraphftitlel Etagesl survfgraphftitle| years_label

Port description -
Years the data was collected in. ‘?

Diagram .

| »

The years must be added one by one as list.

== Example value

‘."‘ 1 [1987-1988, 1985 989-1990, 1990-1991, 1991-1992]
Workflow description

The Stages vectors plots, Survival and Growth
rate curves Workflow provides an environment me atit Add value cation... @ Add URL ...
to perform several analyses on a series of
stage-matrices:

- Survival values calculations per stage per yeflr
and its respective plot;
- Growth rates (lambda) calculations per year
and its respective plat,

- Stage Vectors calculations and their
Workflow author

Maria Paula Balcazar-vargas, Mikolaj Krzyzanowski,
Jonathan Giddy, Gerard Qostermijer.

d List selected
~ahl: 1987-88
--a]: 1988-89
st 1989-90
-abf: 1990-91

i 1991-92
woehl 1992-93

Drag to re-arrange, or drag files, URLs, or text to add

i > Load previous values| < » Save values (@ Help at* Use examples [+ Run workflow ¥ Cancel

Figure 7. Inputs years to be filled in (example).

After the user has filled out the input ports and has clicked the Run Workflow button, a dialogue pages
appear in the user’s internet browser. See the next section:

5.3.2 INTERACTION

1) Stages: With this dialogue automatically appear the names of the stages or categories of the input
matrices. When the dialogue appears, the author chooses if the stage belongs to the recruited or
reproductive category (Fig 8 and 9). Recruited means that new individuals can be recruited to this
(these) stage(s). Reproductive stages are those that reproduce (produce offspring) (in this example the
stage G). Then the user clicks in confirm and you will read stages submitted (Fig 10).

In the following example, the life cycle of Gentiana pneumonanthe has 5 stages or categories:
1) Seedlings

2) Juveniles

3) Vegetative

4) Reproductive individuals
5) Dormant plants

o< —w
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The interaction scrvice wan developed in the BioVel. project

Figure 8. Stages dialogue. When the dialogue appears.

S FE H-n BB =
B Mot Ynitea = o y

o o I Donueres [ Login and Begintation. =
Select stages

s Gl R
g ol a
G i Wl
Confirm

The interaction scrvice wan developed in the BioVel. project

Figure 9. Stages dialogue. Choose if the stage belongs to the recruited or reproductive category.

Page 11 of 22



Matrix Population: Stage vectors, Survival and Growth rate curve Workflow
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Figure 10. Stages dialogue. Then the user clicks in confirm and you will read Returned results.

2) Years: the interaction page will show the submitted years. When the dialogue appears (Fig 11), click
Browse for the first year (1987-1988). A file dialog appears. Select the file (one matrix that belong to
that year) and clicks Open (Fig 12). Then the selected matrix appears in the browser. Repeat the
procedure for each year (Fig 13). Once all the matrices are submitted, click the Confirm button (Fig 14).
After clicking Confirm, the confirmation “Returned Results” appears (Fig 15). When the analyses are
completed, they appear on different windows under results in Taverna workbench, the user can save
each output separately (Fig 16).

In the following example, there are 6 years:
1) 1987-88
2) 1988-89
3) 1989-90
4) 1990-91
5) 1991-92
6) 1992-93
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Frevins mirractiee

B TN AT b T A

c B v e B-n A S
8 Mo aien u =] -] m] (] [ fvme— ] »
Select matrix files
Select a matrix for each year, then click the Confirm button.
1987-1988 _Browse_ | No file selected.
1988-1989 | Browse... | No file selected.
1989-1950 | Browse... | No file selected.
1990-1991 | Browese_ | No file selected.
1991-1992 | Browse_ | No fila selected.
1992-1593 | Browse...|No file selected.
Confirm

The interaction service wis developed in the RioVel. project

Figure 11. Year's dialogue appears.

Frevins mirractiee

& docrerson s nit oA 1

c |- oo P A H-n g8 B
8 v Ve o B2 - 0 o = Dowrmerm [H =
Select matrix files —
Select a matrix for each year, then click the Confirm butzon. > b~ Workfiows ¥ Matrix models (popbio, diagram, popdemo) b WE12-damping ratio several yeass » - |+ || Search WF1Z-damping . R
Yaar Bl Ooaes Newloider - 1 @
1987-1988 Browse_. | No file selected. & Favorites - Documents library ety bl
— ] 2 M Desiop WF12-damping ratic several years
L A L=— = Hofihse N Diundoant Name & Date modified Type
1989-1590 | Browse... | No file selected. © Dropbox )
%5 Recent Places bowiaza 2632014105 File folder
1990-1991 b wezm 271652 Fiefoider
1991-1992 3 Uibraries Aistory RHISTORY Fite
1992-1993 o | ®owss 250121528 Mictosom Word Dol
A — Lm P a7 93 26420121031 Text Document
Confirm B Pichees gentiana 26420121225 Text Daeument
& Videos | Mlensg7 88 10-5:20121247
MTersa8 39 Text Document
& Computer MTers39.50 Text Document
& System (€) emon Text Document
5 mbalcaz] (uvani\dis\fwi-home) ( Miema 2 Text Dacument
3 fow-public Bdoozyuvan) () Mies2 Text Document
&t applicatieshare (Wgazoowvan) (W)
o m i
File name: MTerss7_66 - =]
=

The interaction service wis developed in the RioVel. project

Figure 12. Years dialogue browse. Click in browse (1987-1988), and select the file (one file) and then
click in Open button.
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Frevins mirractiee

B CMROREA00 ettt bt A T P T DT P e B oo FEr H-n b0 =
B Mo vites a P 0 ol " - [ 0 ] £ townera [ L
Select matrix files

Select a matrix for each year, then click the Confirm butzon.

Year Filas [ Matrices
o 0.0000 0.0000 1.8660 O,
e - L0579 0.0100 0.0000 B.5230 0.0000
1987-1988 | MTersE7_BS8.txt o637 [.B30C 0_B00S 0.2857 08604
M 0000 D.0400 0.0090 O.€180 01142
0000 D.0300 0.0180 0.0000 0.0232

1988-1989
1989-1990
1990-1991
1991-1992
1992-1993
Confirm

The interaction service wis developed in the RioVel. project

Figure 13 Years dialogue. The selected matrices appear. Repeat the procedure for each year.
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UEE-1YHY .y C. T e LM EYeR DU 1
SEBSINER | browess | IR E 0.016758777 010677318 0.3130434% & l

0.005S88831  ©.0a93754s 0 gaas ~
DOESAT00E 3 [ 0.307€5231 o
posizizons o ¢ 1.48076523 @
1989-1990 Browse.. MTerssd 90.txt . 162034288 0.32380952 265093477 2.51923077 07142857
TR RS~ - 3 a.0psnrang 001005075 0. 34EL5005 0.1420871
b 03116403 ©. 05274393 o.a5T6u311 o.2420831
[ 50550060 [T T 00000008 EEIEE [ELET
o i e b.ottezass  0.0azdmis .00000000 . 3463338 9.000300
590  MTers$0_91. . 20300000 0.3E5M4NT 0.68928234 5.6538062 0.862069
.Beoyoe:, [ MTers30.9 k. soco0000 q ¢.0a4018e8 G.2683108 1,006400
T1I04BLE 0. 0 o 0.137551
T 5500900 7 5000000 700000350
. 0052000 0., 000006 0. 000000003 F.IB4615%4 0.00000000
1991-1992  Browse.. MTersgl_92.txt TRt 03636384 0 5STERELY . 6153846 042857143
o b cosa000 4. 5000008 C.006304348 . ©.3076933 0.0T143857
P . 0003000 0. 2000000 0.00B152174 3.0000030 000000000 L
fo @0 o 6.0 0
o e k.o o0 o.e000000 1.90809091 o0
1992-1993 Browse. MTerso2 .2 0.8 0.£3362085 0.63636364 'y
[t oo 0.0 0. 50000000 e, anavEny o
0.0 0.0 0.073TTHEE 0. 09050503 0.0

The interaction service wis developed in the RioVel. project

Figure 14. Year’s dialogue. Once all the matrices are submitted, click in Confirm.
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toairt a F 4+ HB-n 8 B
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Figure 15. Year’s dialogue. After the user clicks Confirm, the confirmation “Returned Results” appears.
Refer back to Taverna workbench.

5.4 Save data/results

5.4.1 OUTPUTS

When the analyses are completed, they appear on different windows under results in Taverna. First,
click in the selected result window e.g. Population projection (Fig 16, red oval). Second, click in the left
window on value 1 (Fig 16, blue oval) and you will see the Population projection results of the first
submitted matrix (1987-1988) in the right window; then click on value 2 and you will see the results of
the second submitted matrix (1988-1989), etc. Third, on the right window click on save value (Fig 16).
Fourth, name the file and determinate the extension file. For a text file: e.g. .csv or .txt. For images: .jpg
or .png (Fig 17). Finally, save the file in the chosen map (Fig 17).
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Figure 16. Taverna workbench results. When the analyses are completed, they appear on different
windows under results in Taverna. Click on Population projection window (red oval). Population
projection will have in this case from Value 1 to 6 (6 matrices were submitted). Do click on Value 1 on
the left window of the Population projection output results (blue oval). Save value on the right window
of the Population projection output results (green oval).
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Figure 17. Name the file and add the extension, for a text file: e.g. .csv or .txt. For images: e.g.: .jpg or
png. Click on Save.
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1) Growth_Rates_Graph: Plots the population growth rate or lambda values of each submitted matrix
(Fig 18).

Gentiana growth rates

Growth rate
1.2 1.4 1.6

1.0

0.8
1

0.6

T T T T T T
1987-88 1988-89 1989-90 1990-91 1991-92 1992-93

years

Figure 18. Growth rate graph (.png or .jpg).

2) Growth_Rates_Values: |t is a table showing the population growth rate or lambda values of each
submitted matrix (Fig 19).

Data  Bevew  GWw  Adtm Acooat

v " mfm e Fwore Gantra B o Had
- clh- FER EE Heegeacenr- §-w + 8 Condbond fomuai Good Neutral
g+ Tacls
B |
L) B c D E 2 G H 1 3 L

1 1987-88 1988-89 198990 1990-91 199192 199293
2 1,232338 1,55471 0,826321 0.,744482 061868 0,733517

—

25
A 65 Gromh Rates Valus 5 k]
Razdy

Figure 19. Growth rate Values (.csv or text files).
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3) Population projection

Calculates the population growth rate and stable stage distribution by repeated projections of the
equation n(t+1)=An(t) (Fig 20).

a) Lambda or dominant eigenvalue: This value describes the population growth rate of a stage
matrix. The population will be stable, grow or decrease at a rate given by lambda: e.g.: A = 1
(population is stable), A > 1 (population is growing) and finally A < 1 (population is decreasing).

b) The stable stage distribution (w): It is the proportion of the number of individuals per stage. It is
given analytically by the right eigenvector (another property of the transition matrix) that
corresponds to the dominant eigenvalue

c)Stage.vector: A matrix with the number of projected individuals in each stage class.

d) Pop.sizes: Total number of projected individuals.

e) Pop.changes: Proportional change in population size.

(=

x

# b

Az2 = K

A B c D E F G H | 1 K L ] N o P a <
1 Slambds
2 1] 1233282
3
4 Sstable.stage
5 5 1 v <] o
L] 0,14258 0,162133 0658569 0,022894 0013824
7
8 Sstage.wectors

] 1 2 3 &4 5 & 7 8 9

1 766EEET 6€,01324 6578567 7457942 8830077 106€565
1 8353685 7,026763 7528617 8516789 1006058 12,13935

12,01689 1596636 19,63183
14,80763 1815824 2232418

s
1

12V 1 3,300848 13,78431 2155329 2939635 37,87779 4765511 50,30265 7342025 9057861
G 1 0,784336 0,858074 0972775 1,151749 1391172 1,557855 2,082568 2560674 3,152223
] 1 0071274 0312464 0466436 0,525053 0799704 1,002808 1,246154 1541725 1903489

16

17 Spop.sizes

18 [1] 5 20,21681 27,994B5 3709963 4714788 5895932 73,1€087 9045589 1116473 1376903
19

20 Spop.changss

21 1] 4043362 1,384731 1,325232 1270843 1,250519 124087 1,236397 1234273 1,233162

by DM 1es -

Figure 20. Population projection results of one matrix (.csv or text files).

4) Stage Vector Plot: Plots short-term dynamics and convergence to stage distribution. It is a plot that
charts the number of individuals per stage vs. years in the short-term (e.g. 5, 10 years) per matrix (Fig
21).
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Gentiana stage vectors - 1987-1988
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Figure 21. Stage Vector Plot (.png or .jpg).

5) Survival Rates Graph: The graph shows the changes of the survival values per stages across the years
(Fig 22).

Gentiana survival curves

08

06

Survival

04+

02+

00"

Figure 22. Survival Rates Graph (.png or .jpg).

6) Survival Rates Values: It is a table showing the survival rates values per stage per year, these values
are plotted in the Survival Rates Graph (Fig 23).
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(2] e - -
o | Fm Pagelaowr  Formuli  Dota  Bevew  wWe Addm Aoooat @ = ¢t
| el calen o eay =TefE e e s oM R ema Had il ol i, O
A copy + : sarean i LG
paze P rp- - 5-A- EEE EE Suegeacar- §ow o+ 38 Cowaod lomutai (Good Neutral L I T o
o Paias Vvt w- 4 = i perge - Parmusiug - Tabia » wi | T R T | G, IR
e 5 yomt & Migrrst ST 5 nies oo e
11 - £

A 8 | ¢ D I e v [ I R | ! K L M N o P Q
] 1567-88 1938389 1989.90 1990-91 199192 159293
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N 0,91 0,782123 0,560847 0,409639 0353636 08
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Figure 23. Survival Rates Values (.csv or text files).
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6 Support

For questions with using the workflow, please write support @biovel.eu

For definitions of technical and biological terms, please visit the BioVel glossary page:
https://wiki.biovel.eu/display/BioVel/Glossary
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