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Calculate and Plot abundance over the years Workflow

1 Description

This workflow calculates and plots the abundance per stage per year based on two or more years
census data that contains transitions probabilities from each stage to the next, of tagged or mapped
individuals of an animal or plant population.

2.1 Name of the workflow in myExperiment.

Name: Calculate and Plot the abundance over the years workflow

Download: The workflow pack can be downloaded at myExperiment under the following address:
http://www.myexperiment.org/packs/664.html or only the workflow:
http://www.myexperiment.org/workflows/4442.html

2.2 Date, version and licensing

Last updated: 28™ Augustus 2014
Version: 1

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Oostermeijer unpublished results and publication: Oostermeijer, J.G.B. M.L. Brugman, E.R. de Boer;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 BioVelL workflows and services
(www.biovel.eu Calculate and Plot the abundance over the years 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

Abundance, BioVel, demography, Gentiana pneumonanthe, matrix population models, package
‘popbio’ in r, survival curve.

3.2 Scientific workflow description

g ports The aim of this workflow is to

¢ [[osnsus_oato_o | ['rapn_u | [lns_year | A provide a connected environment

to calculate and plot the abundance

over the vyears. The workflow

accepts input data in a .csv format.

The output is provided as a set of R
results.

|number indrviduals_per_stage_par, ',uee'”nwber indivicuals_per_stage_per_year, grnpﬂ”pmpomon individuals_per_stage_par_year, g[aphl Vv

Figure 1. A) Graph of the 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 a .txt file e.g. Data_Gentiana.csv. (Oostermeijer et al., 1996).

5.2 Input data.

5.2.1 Data preparation/format

The workflow accepts input data (table) in a .csv format. The input data (a .csv-file) has to have the
format of a table containing the demographic data on a series of individuals in two or more years. Each
individual has a table row for each year and is identified by a number (plant column in example). For the
year specified in the column 'year', each individual has a certain life stage ('stage'). The stage codes can
be chosen by the user, but they have to be specified with a string and cannot be longer than 8
characters. When an individual died after a year or later the stage will be: dead (Table 1).

Table 1. Input file in a .csv format to create a stage matrix.

No year | stage l

2 1887 D

4 1987 J

5 1987 D
31 1987 v
36 1987 D
37 1987 J
41 1987 J
43 1987 S
46 1987 \
47 1987 S
>4 1987 J
55 1987 \
57 1987 J
28 1987 \
59 1987 \
61 1987 v
62 1987 \
63 1987 \
66 1987 S
67 1987 \
68 1987 D
71 1987 G
72 1887 1

5.2.2 Input data

The table for this tutorial is available in http://www.myexperiment.org/files/1266.html or here below.

Terschelling matrices
e Data Gentiana.csv
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5.3 Select input data dialogue boxes.

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

1) Census data_file: The input data file must have the format of a table (a .csv-file) containing the
demographic data on a series of individuals over several years. (see 5.2.1 Data preparation/format).
First, click in Set file location (Fig 2), a window dialog appears and the user selects the file (e.g.
Data_Gentiana.csv) and then clicks the Open button. Then the link to the file will appear on the Taverna

window.

gvj Input values for ‘Calculate and Plot abundance over the years' from C\Users\mbalcaz1\Documents\Workflows\Matrix m... é@g
—

Diagram | census_data_file | graph_t\t\el Iast_year|

Port description

The input data (a .bi-file) has to have the format of a table containing the demographic data on a series of
individuals in two or more years (see 5.2.1 Data preparationformat). First, click in Setfile location, a window dialeg
appears and the user selects the file (e.g. Dt1.txt) and then clicks the Open button. Then the link to the file will
appear on the Taverna window.

Example value -

~ || plant year ta j—

Waorkflow description -l 2 1987 )
This workflow calculates and plots the = ( ‘
= #» Choose files or directary u

m

| —_
abundance per stage per year. ‘ | 3 Delete ijgSet vaiug| [ Set file location.
Look in: | | WF25-Plotted the abundances over the years x| #PE-
This workflow has been created by the Mo selection :
Biodiversity Virtual e-Laboratory (BioVel R | Taverna
hitp:/iwrww . biovel.eu/) project. BioVel is funded R;;r:‘t IR C\Users\mbalcazl\Documents\Workflows\Matrix models (popbio, diagram, popdem
by the EU's Seventh Framewaork Program, grant Ttems Rhistory
no. 283359 “4 Abundance 1987-1993
-~
- U Comandos workflow 25_ejemplo
Workflow author Deskop |15 Comandos workflow 25_Terschelling
Waria Paula Balcazar-Vargas, Mikota] Krzyzanowski, . ) data
Jonathan Giddy, Gerard Oostermeijer. h:y‘ ¥ data
Documents | %' data
) 8 Data_Gentiana |
&-Lx. X Matrix modelling workflow25 |
Deleted node Compliay — |
4| 1 | »
<> Load previous values <> Save values @ File name:  Data_Gentiana.csv Open

‘E Netark - Files of type: - al il =] sucel | ]

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

2) graph _title: The title of the plots. As example, it can be the name of the species or the name of the
place where the research has been conducted. First press add value (Fig 3), fill the plot title and press

enter.

e.g. Gentiana pneumonanthe
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gj Input values for 'Calculate and Plot abundance over the years' from C\Users\mbalcaz1l\Documents\Workflows\Matrix m... lg‘ﬂu
—— — —————

Diagram v graph_title | last year |

Port description
Title of the plots. As example, it can be the name of the species or the name ofthe place where the research has
been conducted.

11

Example value

~ || Gentiana pneumo
Workflow description -
This workflow calculates and plots the ———
abundance per stage per year. ¥ Delete = Setvalue [ Set file Tuglion... @ Set URL ...
This workflow has been created by the m Gentiana

Biodiversity Virtual e-Laboratory (BioVelL

hitp:iiwww.biovel.eul) project. BioVel is funded
by the EU's Seventh Framework Program, grant \
no. 283359

Workflow author
Maria Paula Balcizar-Vargas, Mikotaj Krzyzanowski,
Jonathan Giddy, Gerard Oostermeijer.

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

<> Load previous values <> Save values (@ Help ati Use examples B+ Run workflow 3 Cancel

Figure 3. Inputs years to be filled in (example).

2) last_year: this value is used to calculate and plot the abundances of the submitted data. For example,
data from 1987 to 1993 (Data_Gentiana.csv). If the year 1993 is submitted, the abundances will be
calculated and graphed from 1987-1993.

e.g. 1993

~—
lculate and Plot abundance over the years' from C:\Users\mbalcazl\Documents\Workflows\Matrix m... [g@u
I -

| census_data_file I graph_title | last_year

Part description -
the Census_data_file contains demographic data aver several years. e.g: Dt bt contains data from 1987 to H

gﬂ Input values

Diagram

»

1

1993, if the userwants to calculate and plot the abundance from 1987 to 1993, the last_year must be 1993.
First press add value, fill the plot title and press enter.

Example value
T 1993

Workflow description
This workflow calculates and plots the
abundance per stage per year.

¥ Delete ab Set value 2] Set file location... & Set URL ...

This workflow has been created by the 1003 1993
Biodiversity Virtual e-Laboratary (BioVelL

hitp:ffwww.biovel eu/) project. BioVel is funded
by the EU's Seventh Framework Program, grant
no. 283359

Workflow author
Maria Paula Balcazar-Vargas, Mikotaj Krzyzanowskd,
Jonathan Giddy, Gerard Oostermeijer.

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

(@ Help st Use examples B Run workflow 3 Cancel

<> Load previous values <> Save values

Figure 4. Inputs last_year to be filled in (example).

After the user has filled out the input ports, click Run Workflow button, a dialogue pages appear in the
user’s internet browser.
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5.3.2 INTERACTION

1) Stages: With this dialogue automatically appear the names of the stages or categories of the census
data file. When the dialogue appears, the stages are in disorder (Fig 5), so the user drags and organizes
the stages according to the order in the life cycle. Then, the author chooses if the stage belongs to the
recruited, reproductive category or it should be excluded (Fig 6 and 7). 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). In the census data file Data_Gentiana.txt, dead is use
to denote when a plant has died in the second, third etc. year, the user can select dead in the excluded
column or not. Then the user clicks in confirm and you will read stages submitted (Fig 8).

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< = Ww

e A nteraC e P T A DR L AR TS5 A4 B-4 G BEG S
gross/eenS . @ Lou Geoss - Home Pag.. & Dispersal Eology and...

Drag stages to sort, then click Confirm

The interaction service was developed in the BioVel. project

Figure 5. Stages dialogue. When the dialogue appears, the stages are in disorder.
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Tavirns imeraction
4| B Iocalhos BOAL Mt ro e PO T IR 30433 750454 e

= ¢ || B8- coacie A -4 BB =
5 Mot Visited B B Researches Training. . B8 COMO HACER UNA P g Home [[] Labomataria de 6 0 ia ncn [ .

Select Stages

i .-mdfm..kmh-ﬂmh!_: (-] mwnﬂ_

Il

;

Drag stages to sort, then dlick Confirm

The mteraction service was developed i the BioVeL. project

Figure 6. Stages dialogue. Drag each stage to the proper order. The stages should be organized as in the
life cycle by the user (e.g. S, J, V, G, D, dead).

Tinswena inteeaction

B 10calh BOAT e Lo e 00T 3004 M ORTT 3c45 T 458 e

v ¢ || congie A -4 7T BQ =
5 mtoct Visited BB B Ressarches Trairing. . B8 COMO HACER UNA P Home [[] 16 ol L ion [ Tay ction @ it of [~grossieens.. @ Lo Geass - Home Pag.. © Dispesal Erology and.. "
Select Stages

S| =i & -

3 ol £ al

|l Y
G a 2 3
..—
v

| Confirm |

Drag stages to sort, then dlick Confirm

The mteraction service was developed i the BioVeL. project

Figure 7. Stages dialogue. Choose if the stage belongs to the recruited or reproductive category, or
should be excluded. In this example, dead is excluded.
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Tinswena inteeaction

£ B Iocalbes B0 it on e 5 oL 24527 rered c || 8- coocie Py B-& BB =
& Macat Visited I B Resegerher Training . 08 COMOHACER UNA P jag Home [[] tabomtorio de Genet . T 3 i || Taw ction @8 Indew of [~groesesh® . 488 Lng Gees - Home Fag.. & Dispersal Erology and
Retumed results

The inferuction service was developed in the BioVel. project

Figure 8. Stage 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
have to save each output separately.
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5.4 Save data/results

5.4.1 OUTPUTS

First, click in the selected result window e.g. number_individuals_per_stage_per_year (Fig 9, red oval).
Second, click in the left window on value 1 (Fig 9, blue oval) and you will see the numerical results.
Third, on the right window click on save value (Fig 9, green oval). Fourth, name the file and determinate
the extension file, for a text files: e.g. .csv or .txt, for images: .jpg or .png. Finally, save the file in the
chosen map (Fig 10).

" SRAPSHOT,
T Iesert VoriTiows Components AGasced Heip
IxBiFiAY+ H¥4+00 N
- ovnge [ R B ypernane © sarenCotaigne

o Fnaed | 11 i i it erateg waidon % rere rovemed | ston wortiom e

W_‘nl.nmn_-w_wm.nn namer_vicwdusis_per_soge_pe_pear_grepn | W aiparin,_sdwidasis_pir_sage_per_yes_gramn

o [ e metesh | e e [ — '

Figure 9. Taverna workbench results. When the analysis is completed, they appear on different
windows under results in Taverna.
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e o0 et Virw Morkfiows Conponents Advanced Help
TedxliriAv RV RE W
EWEEHWGWW

Wartfiow s [ Deetn nl | [ Dakte | (| 5o LProgewes cepert.
foc am o v te sae 5 s TRR
[ o wervice in th Sagram. ve—
e e siaaat
W DULA-CR IT 09 B30
5 Save
Saven: | | lotted the over the years ~ # @
@& | Taverna
Re‘c‘e:& IR C:\Users\mbalcazl\Documents\Workflows\Matrix models {(popbio, diagram, popdem:
s Ttems .Rhistory
| sy ey gy = !I /@ Comandos workflow 25_ejemplo
[rr—— [ Comandos workflow 25 _Terschelling
s o ] | o e s s |5 o i o g o g Voo ndl| "SNP (%3 data
w-v«u_'\i'un L=, 7] voveg et ‘F X data
my 4| data
Documents | “a Data_Gentiana
- I Matrix modelling workflow25
— 21" Matrix modelling workflow25
Computer
“ 1 »
File name:  Abundance 1987-1993.csv Save
Network  Files of fype: | Al Fies - Cancel

Figure 10. Name the file, click on Save value, name the file and add the extension for the file. For a text
file: e.g. .csv or .txt.

1) number_individuals_per_stage_per_year

The abundance per stage per year of Gentiana (1987-1993). The csv file after apply text to columns (Fig
11).

- Vage tmoe Formale | s | Beaww Ve bl Avobar
- 5 ) - oo | . x " o Y T wm g 5
ARRE B B R¥™um Y DM H > QB HEE
: A Tesin Rerow  Dita  Cosshdals Whall  Grsop Uegroup fusastal
b ichieced | Cobumarn upiustes Valuliicn Frmieil e i g

Cobie | riig | Rsleih
-

e Comehun
AL ol - i

[ - ¢ | b | E I F | & | H | 1 [ @ | K | &t | ™
1] 1987 1988 1989 1990 1991 1992 1993
2lls g2 181 117 17 9 0 0
3 10 179 189 83 11 5 21
4v 11 28 388 428 369 232 161
56 21 23 52 26 13 1 3
60 43 8 7 29 14 3 18
7
8
9
10
1
12
13
14
15
16
17
18
19
20
21
W4 bW Alndasce 087 1993 03 k]
Resdy

Figure 11. Abundance per stage per year, numeric results (.csv or text files).
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2) number_individuals_per_stage_per_year_graph

The abundance per stage per year of Gentiana (1987-1993). The png file after (Fig 12).

Gentiana

400
|

oQ=%“u

200 300
| |

Mumber in stage class

100
|

= 4

1987 1988 1989 1990 1991 1992 1993

Years

Figure 12. Number of individuals per stage per year graph, Graph results (.png or jpg files).
3) proportion_individuals_per_stage_per_year_graph

The proportion of individuals per stage per year of Gentiana (1987-1993). The png file after (Fig 13).

Gentiana

1.0
|
oQ -0

08
|

Froportion in stage class
0.4
]

Y
S c D
- -

o —_——
=]

T T T T T T T
1987 1988 1980 1980 1991 1992 1083

Years

Figure 13. Proportion of individuals per stage per year graph, Graph results (.png or jpg 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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7.1.2 Project funding

The workflow described in this documentation has been designed and implemented as part of the
BioVel project.

BioVel is funded by the European Commission 7th Framework Programme (FP7) as part of its e-
Infrastructures activity. Under FP7, the e-Infrastructures activity is part of the Research Infrastructures
programme, funded under the FP7 'Capacities' Specific Programme. It focuses on the further
development and evolution of the high-capacity and high-performance communication network
(GEANT), distributed computing infrastructures (grids and clouds), supercomputer infrastructures,
simulation software, scientific data infrastructures, e-Science services as well as on the adoption of e-
Infrastructures by user communities.

7.2 Publications
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