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LTRE fixed design year effect for multiple places Workflow

1 Description

The Life Table Response Experiments Year Effect for Multiple Places workflow provides an environment
to analyse two or more stage matrices (e.g., two or more matrices of different years from one place) at
two or more different locations. The objective of this workflow is to determine the effects of the
research years (2 or more) 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 from different places)
(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 for multiple places

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 year effect for multiple places workflow

Download: The workflow pack can be downloaded at myExperiment under the following address:
http://www.myexperiment.org/packs/582.html or only the workflow:
http://www.myexperiment.org/workflows/4437.html

2.2 Date, version and licensing

Last updated: 20™ 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 Year Effect for Multiple Places workflow was
run on <date of the workflow run>. BioVelL is funded by the EU’s Seventh Framework Program, grant
no. 283359.

3. Scientific specifications

3.1 Keywords

Life Table Response Experiments, fixed design, year effect for multiple places, Population Models,
Retrospective analysis.

3.2 Scientific workflow description

L =l s The aim of the LTRE - year effect for multiple places
T e W workflow is to provide a connected environment for
- perform LTRE analysis of two or more matrices

" representing two or more years at two or more

e different places. 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 LTRE - year effect for
multiple places 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

¢ 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 11 input files; 10 matrices, 2 per place for two consecutive years (88-89 and 89-
90) 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/582.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:

Dwingeloo 1

e MDwinl 88 89.txt

e MDwinl 89 90.txt
Dwingeloo 2

e MDwin2 88 89.txt

e MDwin2 89 90.txt
Dwingeloo 3

e MDwin3 88 89.txt

e MDwin3 89 90.txt
Lochem

e MLochem88 89.txt

e MLochem89 90.txt
Terschelling

o MTers88 89.txt

o MTers89 90.txt
Pooled matrix

e Pooled matrix Gentiana.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 year effect for multiple places analysis. Finally you will
be able to export your results to different formats.

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.
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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) Places: The list of places (two or more) where the research has being carried out. The respective
name places must be filled one by one. First, click Add Value (see arrow in Fig. 2), fill a place name (not
longer than 12 characters) and press Enter; then click Add Value and fill once again the next place

name, repeat the action until you have filled all the place names.

e.g. [Dwingeloo 1, Dwingeloo 2, Dwingeloo 3, Lochem, Terschelling]

|£] Input values for "Year Effect for Multiple Places’ from C:\Users\Mapy\Desktop\Dropbox\BioVel\Workflows\Matrix models... ("= 5] inw-

Diagram

»

places ‘ plot_t\t\el Poo\ed_matr\x_ﬁ\el stagesl years‘

Port description
Places: The list of places (two or more) where the research has being carried out.

m

Example value -

: — Dwingeloo 1
Workflow description Dwingeloo 2
Mo description ail
Delete abf” Add value mwcatmn... @ Add URL ...

List selech
~atf: Dwingeloo 1
~afl- Dwingeloo 2
~afl- Dwingeloo 3
ah[: Lochem

sH: Terschelling

Workflow author

Maria Paula Balcazar-Vargas, Jonathan Giddy and
Gerard Oostermeijer

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

< » Load previous values < » Save values 4t Use examples B "Run workfiové 3 Cancel

Figure 2. Inputs name of the places to be filled in (example).

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

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

3) Pooled matrix_file: Weighted main Matrix in a .txt file format or 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 3), a window dialog appears and the user selects the file (e.g.
Pooled_matrix_Gentiana.txt) and then clicks the Open button. Then the link to the file will appear on
the Taverna window.
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|£ | Input values for ‘The Life Table Response Experiments year effect for multiple places workflow ' from C:\Users\Mapy\Des... .= =] X

Diagram * | places| plot_title| Pooled_matrix_file | stages | years|
Port description -
_ ||| Weighted main Matrix in a it file format or what popbio (R package) calls pooled matrix (to see more details: |:|
= ||| Homifz, 8chemske and Caswell 1997; Honvifz, and Schemske 1995}, B
£c ¢ Blos or dir !g atrix is a better summary of the demography than a matrix of averages calculated over a number
Buscer en: | 2 years several places x ¥ 13 Pl
= MDwin? 88 B4t i weektlow 138 1| | g 0 0 [
Onlangs MDwin2 89 90 et = Woekflow 138 | 0
[otinsts MDwin3_i8 B9t 3 year gragh/peg 0.3380 -
MDwin3 89 901t
= MLochemed gt
Bureeublod | gL oeheme3_50.0
- MTexxaB 5301
L
PRESSE B Fooicd_matrix_Gentianata
~ 4 WorkRow 138 LTRE 2 years—several places, year effect_2012-3-16.docx
[* Workfiow 138 LTRE_2 years—several places, year effect_2012-5-16pdt
Compoter
2
g_‘ Hormbre e archaa:  Fooked_metris Genbans.tt
MWL rehives de gips: Tos ks archives - Cancalae
Drag to re-arrange, or drag files, URLs, or text to add I
<> Load previous values <> Save values a* Use examples B+ Run workflow 3 Cancel

Figure 3. 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. Pooled_matrix_Gentiana.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 4), fill a stage name (not longer than 8 characters) and press Enter; then click

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

eg.[S, )V, G,D]
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r N
|2 Input values for "Year Effect for Multiple Places’ from C:\Users\Mapy\Desktop\Dropbox\BioVel\Workflows\Matrix models... E@u

Diagram

»

‘ placesl plnt)lt\el Pou\edimatrlxiﬁ\el 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. I

1

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

Example value

Workflow description
Mo description

s Add value [“™wgd file location... @ Add URL ...

List sefygted

Workflow author

Maria Paula Balcdzar-Vargas, Jonathan Giddy and
Gerard Oostermeijer

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

<> Load previous values <> Save values abt Use examples

i/ % cancel

Figure 4. 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. 5). In the following example, we have two years (1988 =data interval between 1988 and 1989 and
1989= data interval between 1989 and 1990):

e.g [1988, 1999]

|£ ] Input values for 'Year Effect for Multiple Places’ from C\Users\Mapy\Desktop\Dropbox\BioVel\Workflows\Matrix models... E@ﬂ
Diagram s

| »

placesl p\ot_titlel Pooled_matnx_ﬂlel stagesl years
Port description

All years which start a period of transition. This should indicate two consecutive study periods

Example value

- 1988
Workflow description 1989
No description

List selecte:
o 1988
et 1989

S —

< Delete st Add value cat\on... @ Add URL ...

Workflow author

Maria Paula Balcazar-Vargas, Jonathan Giddy and
Gerard Oostermeijer

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

< » Load previous values < > Save values alii’ Use examples

¢ % cancel

Figure 5. 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:
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5.3.2 DIALOGUE

1) Places: Inside this dialogue appears the names of the places. When the dialogue appears (Fig 6), the
author clicks Browse for the first place (Dwingeloo 1), a window dialog appears and the user selects all
the files (two or more matrices that belong to that place, years 87-88 and 88-89) and clicks Open (Fig 7).
Then the selected matrices appear in the browser. Repeat the procedure for each place (Fig 8). Once all
the matrices are submitted, click in Confirm (Fig 9). After clicking Confirm, the confirmation “Matrices
submitted” appears (Fig 10). When the analyses are completed, they appear on different windows
under results in Taverna, the user can save each output separately. The workflow controls whether each
location has 2 or more stage matrices from consecutive years intervals.

In the following example, there are 5 places:
1) Dwingeloo 1
2) Dwingeloo 2
3) Dwingeloo 3
4) Lochem
5) Terschelling

= Ul % @ LT f—— « O ]
caatnes 3] e B-a B0 =

& Mot Wisited I8 B Resegerhes Training 08 COMOHACER UNA P jag Home [ taboatario de Genet Tavema interaction | Tavema isteraction | Tavema interaction & index of /~gross/een’ . @ Lou Gees - Home Fag

£ Dapersal Frology and.
Select multiple stage matrices from different years for each location

Select matrix files, then click Confirm

Location Files Matrices
Dwingeloo 1 Browse.  No files selected.
Dwingeloo 2 Browse.. Mo files selected.
Dwingeloo 3 Browse.. | No files selected.
Lochem Browse.. No files selected.
Terschelling Browse_  No files selected.

Confirm

d in: thi= BioVel. pmoject

Figure 6. Places dialogue appears.
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£ & localheacasy

8 Mot Visited D B Reseaecher Training . I8 COMC HACER UNA P g Home [T o . Tavems cn [

Select multiple stage matrices from different years for each location (DL o WETRE » et » 2pee sl pices ¢
Organiserea s Diewws
Select matrix files, then click Confirm . i -
5 Albeeidingen Faam
Location : Files 5 Documenten 2 ki
g & ek :
Dwingeloo 1 Browse.. | No files selected. B et 3 :) ::'""
Dringeloo 2 Bronse.._No files selected. i 2t st
Dwingeloo3 ~ Browse. No files selected o B Comaeies werkdlom 1382 yews seveval
& Comundon woddlon 1152 years sivensl
Lochem Browse.. No files selected. ;::::\—mma = i meosebing woelow138_Jyess e1.
Terschelling _ Browse.. | No files selected. T 2 Matic maating wordlond 38 2yea ol
< Merwmertam oyt 3 e
Confirm et . w MDwl 39005
= 'mwm.-:uww MO 88 e
B savsinem M
VEMORTASEY ) Mo 8 Al
;w’_‘_‘x_ o MOwe3 39 900
MLOCheTRS B 121
‘.N‘:‘::M MiochemE3 900
s S TR
o MTengs 3
» - | Pocied matd Gertisna st
Bestindiuiss “MDaind 39,50 0 MDwind #1500

The mfcraction service was developed in the BioVel. mroject

Figure 7. Places dialogue browse. Click in browse (Dwingeloo 1), a window dialog appears and the user
selects the files (two or more) and then clicks the Open button.

£ & iocalhosyacs; 3D v ¢ ||B cossie Py B-n BB S
8 Mot Visited D B Reseaecher Training . I8 COMC HACER UNA P g Home [T o . Tavems cn [ ion | T ction @ indew of [~groes/een’ . @ Lou Gees - Home Fag.. £ Dispersal Erology and.. "
Select multiple stage matrices from different years for each location
Select matrix files, then click Confirm

Location Files Matricas
[7] [7] STTTTE [
i o 0 1.88988885 )
1486989 0.6923076% 9.38€88172 ) (3
o 0.1724137% 1 0.07692300
i [ 0 ] 0.52307692
Dwingeloo 1 | Browse.. | 2 files selected, . . S—
b 02272727 Q o .95 0o
.10727273 094117647 0,41 ¢EE66T 0.45  0.25
. 03q0s091 0.05882353 0.13444444 €.3 0.23
o €.11111311 835 9.5

Dwingeloo 2 | Browse.. | No files

Dwingeloo 3 | E | No files selected.

Lochem No files selected.

Terschelling | Browse.. | No files selected.
Confirm

The mfcraction service was developed in the BioVel. mroject

Figure 8. Places dialogue. The selected matrices appear. Repeat the procedure for each place.
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Taveena imteraction

v ¢ || congie P4 -4 hBQ =
" Tavems fon [ o | Ty ction @8 intey of j-grossfeenS_. @8 Lou Gess - Home Pag.. & Dispersad Fcology and... w
0.000 0,090 0.000  0.000 " - i ' -
.143  0.000 ©.090 ©0.113  0.C00
143 1.000 0.918  0.6B4  0.333
000 0.000 0,121 0.291 0.167
000 0000 0.009  0.097 0.500
F T 0 T.05092353 ]
b o o 0.20832235 4
b 1 0.4 0.20588235 0:25
b o 0.2 C.6764705% 9.33333333
: vl 3 a 6.2 & 0.4 87
Lochem | Browse...| 2 files selected. z =
- R TR o [ 0 T, 08571429 ]
b o ° 0.48571425 a
b = 6,625 D.C2ATILA 0.28571428
b 3 0.0535 0.23957:43  0.07142057
b a 01875 ©6.114235T1 0. 643E8T14
froceziiie @ T T.CA34782E 0
b 23502454 o.00sseesz. 0 5.52173913 o
. 21950311 0.754185544 0.61762945 0.0369%5652 0,625
9.016758777 0.10077518 2.91304348 .23
3 0.005506592 £.01937984 2
i | 2 files selected.
Terschelling . = - e
051282051 @ a 148078923 o
.100034188 0.52380952 0.€5095477 0.,51923077 0.7142857
0.01867302 ©.01095028 5.346153885 0.1428571
0.02116402 0.05276382 1.057€9231 0.1428571

Confirm

The mfcraction service was developed in the BioVel. mroject

Figure 9. Places dialogue. Once all the matrices are submitted, click in Confirm.

Tastens inteeaction
v & || B conie P -0 hBEQ S

£ B 10calheaT A e CTOY e M AR 14T 5
8 Most Visited I B Reseseches Training . I8 COMO HACER UNA P o . Tavems ncn | ion | T ction &8 indew of [~groes/esn . &8 Lou Geogs - Home Fag.. © Dispersal Erology and.. "

Returmed results

The inferaction service was developed in the BioVel. project

Figure 10. Places dialogue. After the user clicks Confirm, the confirmation “Matrices submitted”
appears. Refer back to Taverna workbench.
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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 and 12). Finally, save the file in the chosen map (Fig 12).

B Toverru Workiich eviergrive 2.5 SNAPSHCT

o Fosted B moe | X i £0% el woriow % bave B show workiow rese

horkm remity
& o A P & el naun e & sages| & s ¥ LTRE Ansina

g

Figure 11. 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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e Eon Irsevt Wirw Vierkfiows Comgponents Aavanced Help
TodkBirAYe H¥Ye+aEn N
rwﬂEﬂmwﬂww
Worlfow ries | Dwlete | | Swlt | || 5175 | Pragre onpon
o om0 rum e s s s TERR

fos o wervice in th Sagram. = > x
o s itarmedam voboes (f mvadatie) _-; 1

o - =

Save in: [].Zyﬁrsseveralplaces '] [ A5 d e
= | Taverna *MDwin3_88_|
ot " Rhi y .
Racani .Rhistory MDwin3_89_|
Ttems " Average_place_effect “MLochem88_
-| | Comandos workflow 13B_2 years several places effect_2012-5-16 " MLochem89.
PPN gy, pr e " | Comandos workflow 13B_2 years several places effect_2013-9-27 " MTers88_89 =
[P ——— Desktop 3 Matrix modelling workflowl3B_2years efect, several places_2012-5-16  MTers89_90 e
& poces] & porwe ] poced_naun ] & sages] & years ¥ TP boshon | Lire wapn] ¥ i }-‘ 21" Matrix modelling workflow13B_2years efect, several places_2012-5-16 ~ Pooled_matr
- .| vebemtype T = ]| * MDwin1_88 89 W Workflow 13 v |
“MDwinl1_89 80 =X Workflow 13
- MDwin2_88_89 W Workflow 13
“MDwin2_89 80 =X Workflow 13
< n |
File name: ‘LTRE_AnaIys\s.txd ‘ Save
Files of type: [ All Files v ncel

Figure 12. 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 13).

'\E"S\I\.u a- = Am:. ave

SV beme | mmen Pageiwom  fomuas  Cats Heee  view  reope  Adbm o Acchat

bR K- ' o - i » % - = £ ssaium - .
) iy calkii - -K.-l-'-mb- wap e Gesrsl B | TR Po— :B.d Gose : = % W) e A
P || B2 G ] W] ] o [3 ) (o0 Y] e e ol [Cokuiien | o | e e | D, e ey

Cipbaad 1 Fant i Angroery 13 N i b o Friting

AP 8 c D E 3 G H I i K L M N o P a

L s —

2 5 1 v G o

3.5 -0,00052 o o -0,10304 o

4 -0,02496 -0,00067 0 -0,15231 o

sV -0,03814 -0,00607 -0,04352 -0,02365 -0,00342

6 G -0,05884 0,002607 0,037618 0,123541 -0,00451

70D 0 -0,00236 -0,00821 -0,00857 0,005021

8

9 571939

10 5 J v G o

s -0,0005 o 0 -0,11271 o

12 5 -0,02925 -0,00079 0 -0,11148 o

13y -001561 0036732  -D026 0,008561 0005127

PN -0,02785 -0,03343 -0,10418 -0,06669 -0,01449

15D 0 000836 000139 0000673 -0,00248

16

17

18

19

20

21

22

23

24

25

26

CEMPITITWRREEIE S ] : § -

Tagy | =

Figure 13. LTRE_Analysis output file open in excel (.csv).
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2) LTRE_Graph: Creates a histogram to display the LTRE_Results (Fig 14). The year effect is shown in the
Figure. In this example: The year 1989 had the largest negative effect on A, and no year had a positive
effect.

LTRE, Gentiana pneumonanthe

0.0

-0.1

-0.2

Year Effect

-0.3

-0.4

-0.5

1588 1585

Year

Figure 14. 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 15).

e I I 3 [ERE L1z Rruits.oov » Microact Excet =

A B C D E F G H I J K L M B
1 1988 1989
2  -0,31402 -0,50431
3
4
5
6
7
: —
g9
10
11
12
13
14
15
16
17
“’\‘U. a

. LTRE Resabs 43 || ——

Figure 15. 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).

Caswell, H. 1989. The analysis of life table response experiments. I. Decomposition of treatment effects
on population growth rate. Ecological Modelling 46: 221-237.
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