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1 ENFA analysis using the GUI

1.1 Preparation

For the purposes of this example, honeybees data set will be used throughout
the process (Canovas et al., 2002, 2008, 2014).
Reading the library.

> library(ENiRG)
Starting the GUI.

> enirg.GUI()

1.2 Data preparation

Data management can be accessed through the menu Data (Figure 1).
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Figure 1: Data management menu.

If the user do not have a GRASS session running (i.e., Unix-systems users
who started R into a GRASS session), a new one should be started before
running the GUI by using the menu "New GRASS session ...” (Figure 2).
NOTE: the path has to be entered manually.

Path to GRASS binaries and libraries:|/usr/lib/grassé4 j
override GRASS session (TRUE or FALSE):TRUEI j
Execute | Cancel

Figure 2: Starting a GRASS session.

Importing species occurrence data can be performed by accessing the
functions through the menu "Import from ...” (Figure 1). Two options
are available: from a tab separated column text file or from an Excel file.
In any case, the user should select the columns from the file, which rep-
resent position (longitude, latitude) and presence/abundance of the species
(Figure 3). NOTE: Users can find two example data files in text and Mi-
crosoft Excel format into ENiRG installation folder. Users can search for
the installation path of ENiRG through typing into the R terminal: sys-
tem.file(package="ENiRG’).



Import from tab separated text columns
Chose text File:

Name of the column with longitude: ‘

Name of the column with latitude: |

Name of column with presence/abundance: |
Output name|

Execute | Cancel
Import from excel

Chose excel file:

Name of the column with longitude: |

Name of the column with latitude: ‘

Name of column with presence/abundance: |

Execute | Cancel

Qutput name‘

Figure 3: menu.

The ecogeographical variables should be stored in raster format. Almost
all relevant formats can be used (check GDAL library for compatibility).
Qualitative and quantitative predictors should represent variables of interest
for the species. The importation of the raster maps can be done through
the "Import egvs” menu (Figure 4). If not specified, the output name of the
uploaded file is set to the original one as default. Maps are automatically
uploaded to a GRASS session. NOTE: Users can find two example data files
in text and Microsoft Excel format into ENiRG installation folder. Users can
search for the installation path of ENiRG through typing into the R terminal:
system. file(package="ENiRG").

Chose your raster file (check GDAL library for supported formats): | ?
Qutput names for imported maps separated by a comma:l j
Execute | Cancel

Figure 4: Importing ecogeographical variables (egvs).

Users can check metadata regarding the predictors and summarize the
current settings of GRASS environment (Figure 5).
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Date: Wed Oct 1 12:26:57 2014

Layer: mntcm
Mapset: old Login of Creator: fcgarcia
Location: enfa
DataBase: /home/fcgarcia/grass
Title: ( mntcm )
Timestamp: none
Type of Map: raster Number of Categories: 255
Data Type: FCELL
Rows : 86
Columns : 142
Total Cells: 12212
Projection: Latitude-Longitude
N: 43:44:45.972656N S: 36:00:21.972656N Res: 0:05:24
E: 3:17:20.99675E W: 9:29:27.00325W Res: 0:05:24

Range of data: min = -4.620676 max = 2.314449
Data Description:

generated by r.in.gdal

Comments :
r.in.gdal -o -e input="/tmp/RtmpUHL9x1/Rinst6le5dae9267/ENiRG/ext/mn\
tcm.asc" output="mntcm"

Dismiss

Figure 5: Getting information about a map.



A list of available maps can be imported, also searching for a particular
pattern (Figure 6).

Type of spatial data (‘'rast’ or 'vect’):: & rast © vectﬂ

* B

Get ‘ Cancel |

Filtering pattern (regular expressions):

Output:
c("African", "African_hsm", "African_hsm_class", "African_pred", =
"li_Mar", "li_Specl”, "mntcm", "mxtwm", "pond_std_mntcm", "pond_s
td_mxtwm", "pond_std_rfann", "pond_std_rfdm", "pond_std_rfwm", "p
ond_std_tann", "rfann", "rfdm", "rfwm", "std_mntcm", "std_mxtwm",
"std_rfann", "std_rfdm", "std_rfwm", "std_std_mntcm", "std_tann"|,

Figure 6: Listing maps in the current GRASS/ENiRG session.

When making predictions, standardization of egv can be advantageous,
finding the maximum likelihood estimates. This process can be accessed
from the "Data” menu (Figure 1). If not specified, the output name of the
standardized file will contain the prefix ”std_” plus the original name. More
than one map can be standardized at the time.

1.3 Configuring and running ENFA analysis

The main function enirg() can be used through "enirg” option in ”Analysis”
menu (Figure 7). After setting predictor variables and occurrence points
(note that the number of observations will appear closed to the data frame
name in to GUI), the analysis can be run. The number of specialization
factors will be interactively chosen later during the processing (chose 1 for
this example). Results are returned into a list object, which will have the
name set using the output boxes.
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Figure 7: enirg analysis option into the analysis menu.

Habitat suitability map can be calculated using "enirg prediction” from
the menu “analysis” (Figure 8). If the user does not provide a new set of
maps, the calculations will be done over the same ecogeographical variables,

which were used to run enirg function.

Prediction settings
- Input -

enirg object: |African.enirg Set

- Output -
Name for prediction output: African.hsml

Quantitative map/s

Number of map/s: Set

Qualitative map/s
Number of map/s: Set

Dismiss H Run

Figure 8: Calculating HSM predictions.

To perform Boyce continuous classification index on prediction results,
two vector objects are needed. First, a vector containing the predictions for
our observations. Second, a vector containing all the prediction values for
the entire area of study. Both vectors will be automatically extracted from

the results of the prediction steps.



Classification settings
-Input -

Prediction object: |African.hsm Set ‘ 3

[Name to store classification info: |African.cbi

Dismiss ‘ Set ‘ Reset ‘

Figure 9: Classification setting menu.

Finally, the classification can be made manually, searching for the best
Spearman coefficient and adjusted r? (Figure 10). NOTE: Try with the
following intervals for the best classification fit:

e unsuitable = 0.25
e marginal = 0.69

e suitable = 0.81
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@e® fcgarcia@astarte: ~/Documents/02articles/enfa/package
> outtest

Scoefficients

spear.coef adj.r2

0.9486833 0.8075481

$intervals
non unsuitable marginal suitable optimal
0.00 0.18 0. 46 0.82 1.00

attr(,"class")
[1] "CBI"
>

miniGUI output:
$coefficients
spear.coef adj.r2
0.9948683 0.9636931

$intervals
non unsuitable marginal suitable optimal
0.00 0.25 0.69 0.81 1.00

attr(,"class")
[1] "CBI"

Figure 10: Classification process.

Now, the user is able to reclassify the HSM map into the four suitabil-
ity classes according to (Boyce et al., 2002) (unsuitable, marginal, suitable,
optimal) (Figure 11).



Reclassification settings

- Input -
enirg object: |African.enirg Set
- Output -

Name For classification map: |African.class

Name for output: African.hsm.clasd
Suitability intervals:

CBI object: [cbi.results Set

Dismiss ‘ Run ‘

Figure 11: Reclassification window.

1.4 Visualization tools

The user is able to view the generated maps and results through the "Visu-
alization” menu (Figure 12). The ordination results can be plotted by using
"Plot enirg”. (Figure 13).

ENIRG - Ecological Niche in R-GRASS

Data Analysis Visualization‘About

Plot enirg

Plot enirg maps
Plot HSM map
Save graphic as ...

Figure 12: Visualization menu.



plot settings
- Input -

Epacalzalon |

enirg object: |African.enirg Set
Method:

= simplified
# extended

Dismiss ‘ Plot ‘ - - °

Figure 13: Plotting enirg results.

The user can plot the spatial representation of the marginality and spe-
cialization axes by using "Plot enirg maps” (Figure 14).

plot settings
-Input -

enirg object: |apis.enirg Set

Dismiss ‘ Plot ‘

Figure 14: Plotting the spatial representation of marginality and specializa-
tion axes.

The user can also plot the classified and non-classified HSM by using
"Plot HSM map” (Figure 15).

plot settings
- Input -
hsm object: |African_h5m Set ‘
Dismiss ‘ Plot ‘

Figure 15: Plotting the spatial representation of marginality and specializa-
tion axes.
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At any time, the user can save the current graphic into a file in any of
"ipeg”, "tiff” or "png” formats (Figure 16)

0 Save graphic as ...

Save current graphic as....

Output Format: |Qutput size:

& Liff Width: (32

T png Height: |32

C Jpeg Saveas... ‘ Dismiss |

Figure 16: Saving current graphic.
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