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LTRE fixed design effect of years in one place Workflow

1 Description

The Life Table Response Experiments Effect of Years in One Place workflow provides an environment to
analyse two or more stage matrices from different years in one location. The objective of this workflow
is to determine the effects of the research years (2 or more) in one place on A. This workflow performs
a fixed LTRE, one way design (Caswell 2001).

LTRE is a retrospective analysis (Caswell 1989), beginning with data on the vital rates and on A under
two or more sets of environmental conditions (in this case 2 or more years in one location) (Horvitz,
Schemske and Caswell 1997). The goal of the analysis is to quantify the contribution of each of the vital
rates to the variability in A. (Caswell 1989, 1996, 2001 in Horvitz, Schemske and Caswell 1997).

Fixed Treatments: Decomposing Years Treatment Effects in one location or place

A fixed-effect analysis treats the matrices as representative of particular conditions, either
experimental or natural (high vs. low nutrients in a one-way model, for example, or year and spatial
location in a two-way model). The goal is to determine how much a treatment level (in this case year)
on A is contributed by each of the vital rates. The analysis uses a linear approximation in which the
sensitivities appear as slopes. The effect of a treatment on A depends on its effect on each matrix entry
and on the sensitivity of A to that entry. (Horvitz, Schemske and Caswell 1997).

For more details of the analysis see: Retrospective Analyses: Fixed Treatments (page 262 in Horvitz,
Schemske and Caswell 1997) and Chapter 10 Life Table Response Experiments (page 258 in Caswell
2001).

2.1 Name of the workflow in myExperiment.

Name: Life Table Response Experiments fixed design effect of years in one place workflow

Download: The workflow pack can be downloaded at myExperiment under the following address:
http://www.myexperiment.org/packs/590.html or only the workflow:
http://www.myexperiment.org/workflows/4434.html

2.2 Date, version and licensing

Last updated: 14™ Augustus 2014
Version: 1

Licensing: CC-BY-SA
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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). The Life Table Response Experiments Effect of Years in One Place workflow was run
on <date of the workflow run>. BioVel is funded by the EU’s Seventh Framework Program, grant no.
283359.

3. Scientific specifications

3.1 Keywords

BioVel, demography, fixed design, Life Table Response Experiments, effect of years in one place, Matrix
Population Models, Retrospective analysis, stage matrix.

3.2 Scientific workflow description

The aim of the LTRE - effect of years in one place
workflow is to provide a connected environment
to perform LTRE analysis of two or more matrices
representing two or more years in one place or
location. 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.

e ][] &

Figure 1. A) Graph of the LTRE — effect of years in
one place in Taverna workbench.
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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

¢ Please install the Interaction plugin: version 1.0.2+

4.2.3 Taverna Dependencies

e 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 7 input files; 6 matrices of consecutive years (87-88, 88-89, 89-90, 90-91, 91-92)
of the same place (Terschelling, The Netherlands) and a pooled matrix (or a weighted main matrix).

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/590.html or here below. All the files must be saved in the same
directory.

5.2.2 Input data

The input files are in a .txt format: to download click here in each file:

Terschelling matrices
o MTers87 88.txt
o MTers88 89.txt
o MTers89 90.txt
o MTers90 91.txt
o MTers91 92.txt
o MTers92 93.txt

Pooled matrix

e MT pooled data.txt

To understand how to calculate a pooled matrix or a weighted main Matrix, please see: Choice of a
reference matrix (pag: 253, in Horvitz, Schemske and Caswell 1997). This list of matrices will be used to
perform a fixed Life Table Response Experiments effect of years in one place analysis.
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5.2 Select input data dialogue boxes.

The first step is to fill out the input ports:

5.3.1 INPUTPORTS

1) Plot_Title: Descriptive main title for labelling generated outputs (graphs). Click Add Value, enter a
title and press Enter.

e.g: LTRE, Gentiana pneumonanthe (name of the analysis, species taxonomic name)

2) Pooled_matrix_file: Weighted main Matrix in a .txt file format what popbio (R package) calls pooled
matrix (to see more details: Horvitz, Schemske and Caswell 1997; Horvitz, and Schemske 1995). Click in

Set file location (red arrow in Fig 2), a window dialog appears and the user selects the file (e.g.
MT_pooled data.txt) and then clicks the Open button. Then the link to the file will appear on the
Taverna window.

gvj Input values for 'Life Table Response Experiment Year Effect in One Location or Place’ from C:\Users\mbalcazl\Documen... é@g
e — -

Diagram - | plot_title | Pooled_matrix_file | stages [ years|

Port description

Pooled_matrix_file: Weighted main Matrix in a b« file format what popbio (R package) calls pooled matrix (fo see
more details: Homvitz, Schemske and Caswell 1997; Honvitz, and Schemske 1985). Click in Set file location, a
window dialog appears and the user selects the file (e.g. MT_pooled data.bd) and then clicks the Open button.

2n the lin le will appear on the Taverna window.

.. -
Look jn: 1 - * [0~
o0k i Severeol years, 1 ploce ¥ 5.0510 0 =
] L Taverna MTersa7 58 59154 0 il
dacew | | Ristory Mrersss 29 s (3521 0762
Rerns 0 Comandos workliow 13C_year effect MTersas_s0 g . Q\ URL ...
0 Comandos workflow 13C_year effect_11-10-2013 MTers30_91
- w0 selection
£ Matrices Terschelling_pooled data MTers31 52
DeskIOp | patrices MTers92 93
=1 Matrix modelling workflowl3C_One places, several years = One place sevi
My E Matrix modelling workflow13C_One places, several years & Workflow 13C
Documents MT_average matrix =2 Workfiow 13C
B MT_pooled data #! Warkdlow 13C
k B MT_poaled data =X Workflow 13C
Computer
. 1 '
€&V Fienme:  MT_pooled dormne [open ]
Network oo of type: | Al Files » | Cancel

Deleted node

<> Load previous values <> Save values @ Help st Use examples [+ Run workflow 3¢ Cancel

Figure 2. Input Pooled matrix to be filled in. Click in Set file location (red arrow), a window dialog
appears and the user selects the file (e.g. MT_pooled data.txt) and then clicks the Open button.

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 click Add
Value (see arrow in Fig 3), enter a stage name (not longer than 8 characters) and press Enter; then click
Add Value and enter the next stage name, repeat the action until you have entered all the stage

names.
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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< = Ww

- ——
gﬂ Input values for 'Life Table Response Experiment Year Effect in One Location or Place’ from C:\Users\mbalcaz1l\Documen... @Iﬂu

il pLot_tltI.eI Pooled._matnx_ﬂl.e‘ stages | years

Port description
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 click Add Value, enter a
stage name (not longer than & characters) and press Enter; then click Add Value and enter the next stage
name, repeat the action until you have entered all the stage names.

ful »

m

Example value
I5,J.V,G,0]

wWorkflow description -
The Life Table Response Experiments Effect of |_g
Years in One Place workflow provides an

environment to analyse two or more matrice b List selected
from different years in one location. The et §
objective of this workflow is to determine t sbe )
effects of the research years (2 or more) in'gne el V
place on A This workflow performs a fixed st G
LTRE, one way design (Caswell 2001). el O

LTRE is aretrospective analysis (Caswell - \

workflow author
Maria Paula Balcazar-Vargas, Jonathan Giddy and
Gerard Oostermeijer

——
Delete st Add value Awatmn... @ Add URL ...

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

@ Help ab Use examples B+ Run workflow 3 Cancel

<> Load previous values <> Save values

Figure 3. Inputs stages names to be filled in (example).

5) Years: All years which start a period of transition. This should indicate two consecutive study periods
(Fig. 4). In the following example, we have six years (e.g.: 1988 =data interval between 1988 and 1989
and 1989= data interval between 1989 and 1990):
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(=== —
gv] Input values for 'Life Table Respanse Experiment Year Effect in One Location or Place’ from C:\Users\mbalcaz1\Documen... é@g
—

Diagram

»

p\ut_titlel Puuled_matrix_ﬂlel stagesl years

Port description

Years: All years which start a period of transition. This should indicate two consecutive study periods. In the
following example, we have six years (e.0.: 1988 =data interval between 1988 and 1989 and 1939= data interval
between 1989 and 1990).

m

| Example value
[1987, 1988, 1g8

Workflow description -
il —

The Llf.e Table Response Experlments Effectof | Delste st Add value anm @ Add URL ...

Years in One Place workflow provides an

environmentto analyse two or more matrices _m List selected

from different years in one location. The et 1987

objective of this workflow is to determine th et 1988

effects of the research years (2 or more) in dge ~atfc 1989

place on A This workflow performs a fixed 2tz 1090
LTRE, one way design (Caswell 2001). iab]e 1991
s 1992 |

LTRE is a retrospective analysis (Caswell
Warkflow author

Maria Paula Balcazar-vVargas, Jonathan Giddy and
Gerard Oostermeijer

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

<» Load previous values <> Save values @ Help 4t Use examples B Run workflow 3¢ Cancel

Figure 4. 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) Years: the interaction page will show the submitted years. When the dialogue appears (Fig 5), click
Browse for the first year (1987). A file dialog appears. Select the file (one matrix that belong to that
year) and clicks Open (Fig 6). Then the selected matrix appears in the browser. Repeat the procedure for
each year (Fig 7). Once all the matrices are submitted, click the Confirm button (Fig 8). After clicking
Confirm, the confirmation “Returned Results” appears (Fig 9). The workflow controls whether each
location have submitted at least 1 matrix.

In the following example, there are 6 years:
1) 1987
2) 1988
3) 1989
4) 1990
5) 1991
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Tstens inteeation

4 & iocalnosE0AD oo, 368 = ¢ ||l concie Py B-& BB =
5 mtoct Visited B B Ressarches Training.. B0 COMO HACER A P vio de G . Tavems ncn | ion | Taw ction, &8 insex of /~gross/eens._. & Lou Gees - Home Pag.. & Dispersal Ecology and.. "
Select a stage matrix for each year
Select matrix files, then click Confirm

i Year | Filas 1 Matrices

1987 Browsa_ No file selacted.

1988 . No file selected.

1989 | Browse...| No file selected.

1990 | Browse.. | No file selected.

1991 No file selected.

1992

Confirm
The mieraction service was developed i the BioVel. project
N .
Figure 5. Years dialogue appears.
Tantens inteeaction
£ B iocalhost B0 nteracton e 365 L v ¢ ||B coosie Py B-n BB S
5 mtoct Visited B B Ressarches Training.. B0 COMO HACER A P o . Tavems ncn | ion | Taw ction, &8 insex of /~gross/eens._. & Lou Gees - Home Pag.. & Dispersal Ecology and.. "
Select a stage matrix for each year
Select matrix files, then click Confirm
i Year 1 Files Matrices
1987 Browsa_ | No file selected. e
1988 Mo file selected. A ) 3, diagram, popde... » WF16- v of matrices » = | 42 ¥ search wris-simutate.. £
1989 Browse.. | No file selected. Organize = Newfoider )
1990 “9 file selected. A Favorites *,  Documents library - =
nge by: Folder
1991 No file selected. B Desktop WF16-Simulate stachastic growth from a sequence of malrices
1982 ot Name : Date modified Type -
_— 47 Dropbox = Matrix moaelling workTow 1o £3-3-2014 1389 Adobe Acrobat Uocument
Confirm i Recent Places ] Matrix modelling workflow16 25-5-2012 1349 Microsoft PowerPoint Presenta.
| ) MTerst7 88 15-6-2012 14:57  Text Dogument
[ Libraries | MTers88_89 15-6-2012 14:55 Text Document
. Documents | MTersg9. 90 15-6-2012 14:55 Text Document
_£ Music 1 MTers90_91 26-4-2012 1221 Text Document
&, Pictures | MTers91 92 26-4-2012 1222 Text Document
! Videos | MTersd2 93 26-4-2012 1223 Text Document
W WF 16_POP - Support Pracess 19-2-2014 13:43 PNG image
¥ Homegroup ) Workflow 16 Stochasticity projection 25-5-2012 1326 Microsoft Word Document
" Warkflow 16 Stochasticity projection 25-5-2012 13:24 Adobe Acrobat Document
& Computer ) Workfiow 16 Stochasticity projection_compare with wf 31-1-2014 1020 Microsoft Word Document
& System (C) ~ |56l i | O
File name: MTers87_88

Figure 6. Years dialogue browse. Click in browse (1987), and select the file (one file) and then click in
Open button.
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Tinstens inteeaction

4 & iocalnosTE0AD n IArtaRE6Ec T = ¢ ||l concie Py B-& BB =
8 Most Visited D B Researcher Training . I8 COMC HACER UNA P, o . Tavems ncn [ ion | T ction, &8 insex of /~gross/eens._. & Lou Gees - Home Pag.. & Dispersal Ecology and.. "
Select a stage matrix for each year
Select matrix files, then click Confirm

Year Files Matrices
0 [0 T 7. 6EEEEET [
o 05787301 0.0 ] 8,2857143 o
1987 MTerss7 88.txt k. 46376812 0.83  0.9005005901 0.2857143 0. 86046812
o 0,04 0.008009008 0. 6190476 0.31627907
] 0.03  0.018013018 0.02325581

1988 [ Browss.. Mo file selected.

1989 | Browse... | No file selected.

1950 | Browse. Mo file selected.

1991 Brewse.. Mo file selected.

1992 No file selected.

Confirm

The mfcraction service was developed in the BioVel. mroject

Figure 7. Years dialogue. The selected matrices appear. Repeat the procedure for each year.

Tinstens inteeaction

4 & il T $RsERic T Py B-n BB S
{8 ot Visited I B Resaeches Training.. I8 COMO HACER UNA P i Home [T] vio d } [ fepth. @ Lo Genes - Home Fag.. & Dikpersal Ecolngy and »
1988 | bfowse.. | MIersby_BY.XC SERYAVATE T UE P3SN UcELreEy i z
Lirowse.. | b 0.016759777 0.10077519
0. 005585892 001537584
[o-ooesaTo0s ] ] T.30769231 ]
b.os1282081 o o 1.48076523 o
1989 Browse., | MTers89_90.txt b.18RO4IRR 0.523R0052 0.69095477 0.51823077 0.7142857
R o 0.01587302 0.0L003025 0. 34615388 0.1428571
b 0.02116402 0.0527¢6382 0.05769231 0.1428571
[F-oonnnone T oo0ooo0n. 0000006060, EREIGTER) .o50000 |
: Fesmes ; o 0.00090001 0.34e1538 0.009000
1990 Browse..  MTers90 91.txt 0. 00000000 0.38554217 0.63923234 0. 6538462 0. 862069
c b. 00a00060 o 001401868 0.2652208 0.043500
. oonoooon 0.01704819 007102804 0. 0000000 0.137931
[3.0000000 0. 0000000 ©.000000000 0. 00CE000 0. 00000000
. 0000000 0. 0006090 £.000000060 0.354€154 0.99300000
1991 Browse_. MTers9l 92 txt o.2211111 0.3836384 0553782608 06153848 082857143
) : 0. 0000000 0. 0000000 0.016304 148 0307823 D.07142857
. oooooeo 0.000£000 £.003152174 9.0000000 009900000 =
8 0.0 58 0.0 6.0
b.o 0.0 0.00000000 1.80305081 9.0
1992 Browse_ | MTers32 93.txt P.o 0.9 063362069 0.63635364 1.0
2 0.0 8.0 0.60000000 0.27272727 8.0
h.o 0.0 0.07327586 0.0973050% 0.0
Confirm E

The mfcraction service was developed in the BioVel. mroject

Figure 8. Years dialogue. Once all the matrices are submitted, click in Confirm.
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Tinstens inteeaction

£ B Iocalhes B it on e 03085 c || 8- coocie Py B-& BB =
& Mot Visited I8 B Resegecher Training 08 COMOHACER UNA P jag Home [[] tabomtodio de Genet . Tawema 3 i || Taw ction @8 Indew of [~groesesh® . 488 Lng Gees - Home Fag.. & Dispersal Erology and
Retumed results

The inferaction service was developed in the BioVel. preject

Figure 9. Years dialogue. After the user clicks Confirm, the confirmation “Returned Results” appears.
Refer back to Taverna workbench.

When the analyses are completed, they appear on different windows under results in Taverna, the user
can save each output separately.

Page 12 of 17



LTRE fixed design effect of years in one place Workflow

5.4 Save data/results

5.4.1 OUTPUTS

First, click in the selected result window e.g. LTRE_Analysis. Second, click in the left window on value 1
and you will see the LTRE_Analysis results in the right window. Third, on the right window click on save
value (Fig 11). Fourth, name the file and determinate the extension file. For a text file: e.g. .csv or .txt.
For images: .jpg or .png (Fig 11). Finally, save the file in the chosen map (Fig 11).

- ovnge [ R B ypernane © sarscn Coaigee

Worlfiow e | Dwlete sl | [ Dalete | | 5190 | Pragress report

v Frusted 011 e

X Corce

Workow ety

Maw\m!smﬂia( srctvs | Wl we cropn| ¥ Line s
Tem o [ e

= i B{

O\

Figure 10. Taverna workbench results. When the analyses are completed, they appear on different
windows under results in Taverna. LTRE_Analysis window (red circle). Value 1 on the left window of
the LTRE_Analysis output results (blue circle). Save value on the right window of the LTRE_Analysis
output results (green circle).
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The_Lifa_Tabk_fusspa H14-36-13 LE: 1405 |
v & @
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Deskiop
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.u-v«un-wun | voiee tpe Text o [ e metesh | e e d
S My
L Documents
]
LY
Computer
¥ File pame: | LTRE_Analysis.txt | Save
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—
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Figure 11. Name the file, adding the extension for the file. For a text file: e.g. .csv or .txt. For images:
e.g.: .jpg or .png.

LTRE fixed design year effect for multiple places
1) LTRE_Analysis: Intermediary results showing the matrices calculated on the LTRE analysis per year.

After this step the workflow sums up all the values per matrix giving us the final result: LTRE_ Results.
The csv file after apply text to columns (Fig 12).

(Zfd = IR s
e [ T Fageties  Feevlsr  Dus Mevsw  View | Adebe  Airibar B
i Ao | W el (e [ . W e ol = Mo
----- ;__'::-““ll BT D M-A- BEE EE EHvegbton- w0 R ’r‘m»: ek Mewtral e Dvwe o Son N fed &

cipbased sigerent Bl b cae bty
a1 & | 5197

) v [ € | D 3 F (3 H ] ] K 1 [} ] 0 P o R 5 T u v
1
2 s ] v G n
as Do0M3 o n 0mTT ]
a0 ONIESS 0025 0 0063001 o
5 v TOZZITE 002724 OOEOSOR 000517 Q001407
66 0 0029996 078294 0045158 000223
7D 0 0007 -O0ME3  DO0E 000226
]

LRLRL S
10 5 ] v G n
s -695E-05 ] 00539 ]

1 436E-03 000056 0 0015256 o
v TIOR3 0020736 DAIETI -0MSR -00M7R
16 ,00E:00 001734 Q0987 0,165583 0011994
15 0 T00FH00 00633 001663 000451 0000357
16
17 51939
1% 5 ] v G n
LI AFIE-05 000400 007908 ]

] -LATE-02 ,11F-03 0 0137 o

1w -LAIE-07 13002 000438 000218 -000162

16 BO0E+00 111602 019044 D033 0003205
2 0 T,00F+00 -6,956-05 DDMES]  0,00002 000205

"

35 51090

b1 5 ] v G n
s 007 ] 006300 ]

] OOTI0T A0 0 -0,16085 o

3 v MG DMETE D05 DINESIS 0007694
0 6 0 -D0MIR 016926 -DOS4T 02022
0] 0 003 00061 000847 0001151

y«;unmm,—.l A~ k]

Resty FERT

Figure 12. LTRE_Analysis output file open in excel (.csv).
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2) LTRE_Graph: a histogram to display the LTRE_Results (Fig 13). The year effect is shown in the Figure.
In this example: The year 1989 had the largest negative effect on A, and 1988 had a positive effect.

LTRE, Gentiana pneumonanthe

Year Effect

Figure 13. LTRE_Graph opens as a coloured graph.

3) LTRE_ Results: The results of the LTRE per year. These are the generated values of the plotted LTRE
graph. The csv file after apply text to columns (Fig 14).

£ =maflle

e A EEE PR Evegebtonn - ¥owm o
& | 1987

c o E F (d H

L1987 1988 1988, 1999 1991 1902

004225 080575 -DS0589 051785 -0,71659 159818

o @i e

i

Figure 14. LTRE_Results output file open in excel (.csv).
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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

This workflow was created using and based on Package ‘popbio’ in R. (Stubben & Milligan 2007,
Stubben, Milligan & Nantel 2011).
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