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1 Introduction

The configuration manual contains software and hardware configurations, libraries and
highlights the important code snippets of each process carried out in the implementa-
tion. This documentation is aimed to help replicating the research project - A Machine
Learning Based Approach to Predict the Species-Habitat Relationship in Australia

2 System Requirements

2.1 Hardware Requirements

The Hardware requirements is shown in Table 1,

Table 1: Hardware Requirements

Processor 11th Gen Intel(R) Core(TM) i5-11320H @ 3.20GHz 2.50 GHz
RAM 16.0 GB (15.7 GB usable)

2.2 Software Requirements

The R software is mainly used and Table 2, depicts all the R related software used in this
research.

Table 2: Software and Versions

Software Type Software Name Version
IDE RStudio 2021.09.2 Build 382
Programming Language R 4.1.2
Web Framework Rshiny 1.7.2
Notebook Rmarkdown 2.17

2.2.1 Libraries and Packages

Table 3 depicts all the libraries/packages with versions that were installed for the research
project.
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Table 3: Libraries, Description and Versions

Library Description Version
Raster Used to analyze and model geographic data 3.5-21
sdm Species Distribution Modelling 1.1-8
sp Contains classes and methods for spatial data 1.4-6
usdm Uncertainity analysis for SDM 1.1-18
ggplot2 Data Visualization 3.3.5
dplyr Data Manipulation 1.0.7

3 Research Implementation

3.1 Data Extraction

The Biodiversity datasets are obtained from GBIF1. To access the open source occurrence
data, it is necessary to register and login to the user account (shown in Figure 1).

Figure 1: Accessing GBIF Account to Get Biodiversity Data

To access the occurrence data of Australian Birds and Frogs, queries are run with
conditions depicted in Figures 2a and 2b.

(a) Query to Obtain Bird Data (b) Query to Obtain Frog Data

Figure 2: Biodiversity Data Extraction

The queries are run using the Darwin Core Archive Format and are downloaded as a
zip folder (Figure 3 ). The text file named occurrence.txt contains the biodiversity data
which is opened using the code snippet in Figure 4

1https://www.gbif.org/

2



Figure 3: Biodiversity Data : Contents of the Zip Folder

Figure 4: Code Snippet to Extract Data from the Text File

The present and future climate variables also called as bio-climatic variables are ob-
tained from WorldClim2. The data is obtained programmatically using the code in Figure
5. The future climate data is also obtained in the similar fashion represented in Figure
6.

Figure 5: Code Snippet to Obtain Historical Climate Data

2https://worldclim.org/
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Figure 6: Code Snippet to Obtain Future Climate Data

3.2 Data Transformation

The biodiversity data are pre-processed by changing the datatypes of the coordinates
column and removing erroneous records shown in Figure 7 and Figure 8.

Figure 7: Transforming Endotherms Data

Figure 8: Transforming Ectotherms Data

The dataframes containing the birds and frogs occurrence data are converted into a
spatial points dataframe (represented in Figures 9 and 10 ).
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Figure 9: Converting Birds Data into a Spatial Points DataFrame

Figure 10: Converting Frogs Data into a Spatial Points DataFrame

3.3 Models and Replication

The species distribution models are generated using sdm library (Naimi and Araújo;
2016) in R (Team et al.; 2013). Figure 11 shows the code snippet to create SDM object
which is created for each species group including parameters such as predictors, dependent
variable, and pseudo-absences.

Figure 11: Creation of SDM Data Object

Figure 12 shows the code snippet used to create models using tree-based ML methods,
Random Forest (RF) and Boosted Regression Trees (BRT). The replication of models
using 5-fold cross-validation having training and dependent test data maintained at 4:1
ratio.

Figure 12: Models generated using RF and BRT

To obtain the response curves that indicate the climate variables mainly responsible
for habitat changes are obtained by generating a model that combines all species. Figure
13 show the code snippet of the combined model and response curves.
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Figure 13: Code snippet to capture response curves

3.4 Evaluation and Visualization

The Visualization plots are generated to discern the results better. Figure 14 depicts the
code snippet to generate lollipop graphs that is used to illustrate the TSS performance
across all species group.

Figure 14: Code Snippet to Generate Lollipop Plot to Show RF Performance

Figures 15a, 15b represent the Rshiny framework used to display different evaluations
that are threshold-dependent and independent in a user friendly manner. This is a built-in
feature of the sdm package.

3.5 Forecast Species Distribution Using Ensemble Technique

Figure 16 represents the code snippet to forecast the species distribution based on present
and future climate scenarios. Ensemble modelling techniques are included to project the
distributions using weighted evaluation methods. A combined model containing models
of all species is used to generate the response curves for both endotherms and ectotherms.
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(a) Rshiny: Summary of Model Performance (b) Rshiny: Various Evaluation Results

Figure 15: Graphical User Interface in sdm package

Figure 16: Forecasting the Species Distribution
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