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ABSTRACT

Species conservation is not only centered on the main species, but needs studies from various aspects, 

including prey animal studies and habitat ecology to support the preservation of the main species. Nanga Bere 

Village is one of the areas in the western part of Flores Island that is home to Komodo dragons. Conflicts 

between villagers and Komodo dragons occurred when people started moving from mountainous areas to 

lowland areas around the coast, which affected the population of Komodo dragons in the village. Updating 

information on prey animals and habitat descriptions in the village is important for the continued conservation 

of Komodo dragons and their prey animals. Inventory activities are carried out by modeling the distribution of 

species. The resulting model can be the basis for further conservation actions in habitats that are predicted to 

have potential as prey animal habitats. The model can be generated from the processing of coordinate point 

data obtained through direct and indirect data collection. Seven types of prey animals were recorded in both 

direct and indirect encounters, including wild boar, monkey, civet, deer, cow, buffalo and goat. Nanga Bere 

Village is predicted to have suitable habitat for prey animals covering 8465.12 Ha (78.36%) with details of 

1052.48 Ha (9.74%) predicted to have low suitability, 4543.25 Ha (42.06%) medium suitability, and 2869.39 

Ha (26.56%) high suitability. These results illustrate the potential of food sources and habitats for the 

sustainability of Komodo dragon species conservation with the dominant land cover in this village is savanna 

area. The study also resulted in the highest importance index of plants in the shrub land cover, namely G. 

Sepium species at the pole level and S. Pinnata species at the tree level. Habitat protection through various 

partnership schemes including with the Nanga Bere village community needs to be realized. Conservation 

actions through socialization, knowledge improvement, and mutual benefit schemes with the community are 

one alternative so that the condition of prey animals and their habitats is maintained in supporting the 

conservation of komodo dragon species.
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The author thanks God Almighty for giving strength, perseverance, and abundant blessings so that the Report 

on the Implementation of Prey Animal Inventory Activities and Komodo Habitat Studies in Nanga Bere 

Village, West Mangarai Regency can be completed. The author would also like to thank various parties who 

have jointly supported the implementation of the activity. This report contains the prey animals of Komodo 

dragons, including the type and distribution of suitable habitat to support the conservation of Komodo dragons 

in Nanga Bere village, West Manggarai Regency. This report is expected to be one of the bases for policy 

making and further conservation actions in Nanga Bere village.

Thus this report is prepared, the author also feels that the report on the implementation of this activity is far 

from perfect. Therefore, any input in the form of suggestions and constructive criticism is highly appreciated. 

Hopefully this report can be useful for the author and readers.
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CHAPTER I INTRODUCTION

a. Background 

Komodo dragons (Varanus komodoensis Ouwens, 1912) are the largest living lizards of the Varanidae 

family and are categorized as Endangered (EN) according to the IUCN red list (Jessop et al., 2021). Komodo 

dragons are listed in Appendix I of CITES, which indicates that trade in the species is prohibited both live and 

in body parts (UNEP-WCMC (Comps.), 2024). In the Komodo National Park area, the species is distributed in 

four populations located on Komodo Island, Rinca Island, Gili Motang, and Nusa Kode (Ariefiandy et al., 

2017; Ciofi & De Boer, 2004; Jessop et al., 2007; Purwandana et al., 2014). The spread of species is 

inseparable from habitat conditions and available food sources for prey animals (Doherty et al., 2022; 

Matthiopoulos et al., 2015). There are at least five large mammals that are the main prey animals for Komodo 

dragons on Rinca Island, namely deer, buffalo, horses, pigs and long-tailed monkeys (Mustari et al., 2011).

Species conservation is not only centered on the main species, but requires studies from various aspects, 

including studies of prey animals and habitat ecology to support the sustainability of the main species 

(Chakraborty & Das, 2014; Wegge et al., 2009; Wolf & Ripple, 2016). The Natural Resources Conservation 

Agency (BBKSDA) and the Komodo Survival Program (KSP) have conducted many studies on Komodo 

dragons and their prey animals. Monitoring and further studies are fundamental considering that Komodo 

dragons are protected and endangered (Jessop et al., 2021). In addition to the Komodo National Park area, the 

species is also distributed in several pockets of habitat on Flores Island, including in the north (Pota, 

Torongpadang, Riung, and Wolo Tado) and in the west (Wae Wuul, Lenteng, Nepa, to the Nanga Bere Village 

area) (Ciofi & De Boer, 2004; Jessop et al., 2021). In the Riung Nature Reserve area, 238.9 ha (59.03%) of the 

total area was recorded as suitable habitat for Komodo dragon prey, with details of 77.91 ha of low suitability, 

101.96 ha of medium suitability, and 59.13 ha of high suitability (Ciofi & De Boer, 2004).

59.13 ha of high suitability (Pramatana et al., 2023). This information can be used as a basis for conservation 

action even in the absence of the main species. Habitat pockets with prey resources have the potential to 

sustain the Komodo dragon (Berger-Tal et al., 2020).

Nanga Bere Village is one of the areas in the western part of Flores Island that is home to Komodo 

dragons. The village area is quite difficult to access as it requires the use of sea transportation to get to the 

village. Conflicts between the villagers and the Komodo dragons occurred when people started moving from 

the mountainous area to the lowland area around the coast, which affected the population of Komodo dragons 

in the village. Updating information on prey animals and habitat description in the village is important for the 

sustainability of komodo dragon and prey species conservation. Species distribution modeling is one 

alternative in predicting the relationship of a species with its environmental characteristics (Austin, 2007; 

Norberg et al., 2019).
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This modeling has great potential and is widely applied in various fields of ecology and conservation (Elith et 

al., 2011; Wang et al., 2020). Maximum Entropy for Species Distiburion Modeling (MaxEnt) is a tool 

containing an algorithm that can predict the potential distribution of a species using animal encounter points 

(Phillips, 2005). The use of MaxEnt to predict prey animals is quite popular in producing a habitat suitability 

model (Hill et al., 2024; Pramatana et al., 2023; Putra & Mustika, 2020; Trainor et al., 2014). The resulting 

model can be the basis for further conservation action in habitats that are predicted to have potential as a 

species habitat.

b. Problem Formulation 

• What are the prey species of Komodo dragons in Nanga Bere Village?

• How much habitat area is suitable for komodo dragon prey in Nanga Bere Village?

• What is the condition of potential komodo dragon habitat in Nanga Bere Village?

c. Objective

To identify the prey species of Komodo dragons, including the distribution of suitable habitat for prey 

animals, and to describe the potential habitat of Komodo dragons in Nanga Bere Village.

d. Benefits

Enriching data and information and providing a basis for other activities or research related to prey 

animals and Komodo dragon habitat in Nanga Bere Village. This study also provides practical benefits for 

various parties, including benefits for the Natural Resources Conservation Center of East Nusa Tenggara 

Province (BBKSDA NTT), which is the basis of information in the formulation or ecological 

recommendations for the protection of Komodo endemic species and their prey animals in Nanga Bere Village. 

In addition, this study provides practical benefits for the local government, namely as information, input, 

suggestions, and recommendations in the preparation of management plans at the village / kelurahan, sub-

district, and district levels. This study will also provide benefits to the community by providing economic 

benefits and increasing knowledge related to conservation through community involvement in research 

activities.

e.  Scope

The scope of the prey animal inventory and habitat assessment of Komodo dragons in Nanga Bere Village 

includes direct and indirect encounters that allow data to come from the discovery of tracks, feces, or other 

signs of animal presence, as well as information from local communities. This study is also limited by several 

aspects including resources including time, cost, and energy as well as some physical and climatic conditions 

at the study site.
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CHAPTER II FRAMEWORK THEORY

a. Foundation Theory

The conservation of komodo dragons is not only centered on the main species, but requires studies from 

various aspects, including prey animal studies and habitat ecology to support the sustainability of komodo 

dragons. There are at least five large mammals that are the main prey animals of Komodo dragons on Rinca 

Island, namely deer, buffalo, horses, pigs, and long-tailed monkeys. Species distribution modeling is one of the 

alternatives in predicting the relationship between a species and its environmental characteristics. This 

modeling has great potential and is widely applied in various fields of ecology and conservation. The resulting 

model can be the basis for further conservation action in habitats that are predicted to have potential as a 

species habitat.

b. Hypothesis

There are komodo dragon prey animals in Nanga Bere Village with habitat conditions that support the 

sustainability of komodo dragon and prey animal conservation.

CHAPTER III METHODS

a. Basis Implementation

This activity is carried out on the basis of a self-management contract Number: 

PK.09/K.5.TU/PEG.3/11/2024 concerning Biodiversity Inventory Activities in the Mbeliling Protected Forest 

Preservation Area and Monitoring of Komodo Prey Animals and Habitat in the Nanga Bere Preservation Area.

b. Time Implementation

The survey was conducted in Nanga Bere Village, West Manggarai Regency on November 29 - December 

8, 2024.

c. Team Implementation

The implementation team consisted of a team of researchers and field staff of UPT KPH Kabupaten 

Manggarai and West Manggarai (Table 1).

Table 1. Details of the implementation team for prey animal inventory and komodo dragon habitat study in 

Nanga Bere village

No. Name / NIP Position

1. Fadlan Pramatana, S.Hut, M.Si /

19941112 201903 1 010

Teaching Staff at Nusa Cendana University

2. Yusratul Aini, S.Hut, M.Si /

19960214 202203 2 019

Teaching Staff at Nusa Cendana University

No. Name / NIP Position
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3. Orlando Calvin Apu, S.Hut Alumni of Undana Forestry Study Program

4. Adityo Umbu Djaga Ladu Tanggu,

S.Hut

Alumni of Undana Forestry Study Program

5. Yohanes Ceasar Kolo Meko, S.Hut Alumni of Undana Forestry Study Program

6. Yosefaldhy Nomleni Student of Undana Forestry Study Program

7. Yeseldus Suhardi Goa, S.Hut Staff of UPT. FMU Manggarai and West Manggarai

8. Antonius Padua Sensi, A.Md.Hut Staff of UPT. FMU Manggarai and West Manggarai

d. Prey Animal Encounter Point 

Data Collection Method

Prey animal encounter point data will be collected by taking coordinate points of both direct and indirect 

encounters (feces and tracks) (Pramatana et al., 2023). Data collection is carried out using rapid observation or 

rapid assessment methods by observers walking along the path that can be traveled and taking coordinate data 

(Bismark, 2011). Data collection is assisted using a form from KoboCollect which is web-based, so that data 

will be inputted immediately along with the information (Palla et al., 2016).

Environmental Variables

Geographic information systems through distribution modeling is one of the tools that can link the 

presence of a species with its environmental values (Franklin, 2010). Remote sensing and GIS approaches are 

widely used by researchers to determine the bio-ecology or environmental variables of a species (Bai et al., 

2018; McCarthy et al., 2015; Remya et al., 2015). This data can be used to describe, further analyze, as a basis 

for decision making, and others. Data collection methods for environmental variables are further detailed in 

Table 2.

Environmental variables used in the study

Data Source Data Collection Method Environmental Variable Data

Digital Elevation Model (DEM) Downloaded from DEMNAS Elevation

Slope

Imagery NDVIFiltering, Data Analysis, 

Download from Google Earth

Engine

NDMI

RBI Download from inageoportal Distance from Road

Data Source Data Collection Method Environmental Variable Data

Distance from Water Source

Distance from Settlement
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WorldClim Downloaded from the 

worldclim.org website

(Fick & Hijmans, 2017)

19 Bioclimatic Variables

a. Elevation and Slope

Elevation and slope variables are generated from processing Shuttle Radar Topography Mission (SRTM) 

data or Digital Elevation Model (DEM) data with an accuracy of 8 meters from the National DEM. Elevation 

variables can be formed from the process of clipping or cutting the DEM raster based on the maximum extend 

or boundary of the study area. DEM data can be further processed with the slope tool on ArcMap's spatial 

analyst tool to produce slope variables.

b. NDVI and NDMI

The value of this variable is obtained from the processing of Landsat images using near infrared waves 

and red waves, resulting in the reflection of values on each object on the earth's surface (Green & Mumby, 

2000). As for the NDMI variable, this variable is obtained from the processing of Landsat images using Near 

Infrared and Shorwave Infrared (Jin & Sader, 2005).

𝑁𝐷𝑉𝐼=𝑁𝐼𝑅−𝑅𝐸𝐷
   ; and

𝑁𝐼𝑅+𝑅𝐸𝐷

𝑁𝐷𝑀𝐼 =
𝑁𝐼𝑅−  𝑆𝑊𝐼𝑅1
𝑁𝐼𝑅+  𝑆𝑊𝐼𝑅1

Description

NIR : Band 4 in the Landsat 8/9 

image RED : Band 5 in the Landsat 8/9 

image SWIR1    : Band 6 in the Landsat 

8/9 image

c. Distance Variable

The distance variables used in this modeling are distance from main roads, distance from settlements, and 

distance from water sources. Distance variables are generated from processing river, road and settlement data 

(BIG RBI data in 2017) using the euclidean distance tool in the ArcMap spatial analyst tool. The analyzed 

environmental variable data can be directly utilized as a form of remote sensing and GIS approach.
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remote sensing and GIS approach to describe the bioecology of a species. This variable data can also be further 

analyzed as a whole to predict the location of species habitat suitability in the study.

d. Bioclimatic Variables

Bioclimatic variables are generated from data processing downloaded from worldclim.org. Bioclimatic 

variables are then subjected to a clipping process or raster cutting based on the maximum extend or boundary of 

the study area. There are 19 bioclimatic variables that can be used in describing habitat (Fick & Hijmans, 

2017).

e. Prediction of Prey Animal Habitat Suitability

Determination of habitat suitability is processed through spatial modeling using Maximum Entropy Species 

Distribution Modeling software (MaxEnt 3.4.1). Spatial modeling data processing using MaxEnt requires 

animal presence point data in .csv format and environmental variables in ASCII (.asc) format (Phillips, 2005). 

Environmental variables processed in MaxEnt must have been tested for multicollinearity (Baek et al., 2019; 

Li & Ding, 2016; Oxoli et al., 2017). All environmental variables in this study were subjected to correlation 

analysis and environmental variables that had an absolute value of

0.5 will be removed and not continued in the processing process on MaxEnt software (McCarthy et al., 2015; 

Pramatana et al., 2023).

Vegetation

Plant species data collection was carried out using the plot method. Observers will make a 20x20 m plot 

as the first plot and 100 m apart to re-create the same size plot as the next plot (Figure 1) (Cinda et al., 2019; 

Hamidun & Baderan, 2014). A total of 10 plots will be created for each land cover, representing a 1-km area.

2
2 5

5 10 20

100 m

10

20

Figure 1: Illustration of Plant Survey Plotted Pathway
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Observers will observe seedling and understory species in 2x2 m plots, sapling species in 5x5 m plots, 

pole species in 10x10 m plots, and tree species in 20x20 m plots and then record the species and number of 

individuals found (Rosminah et al., 2024). In this survey, observers need to be accompanied by local people 

who understand plant species to facilitate survey activities.

e. Data Analysis Technique 

Species presence point data to be processed in MaxEnt will be better if it has a high quantity and is evenly 

distributed in the study location. If the presence points tend to gather or cluster, it is necessary to do thinning 

first (rarefying) so that the resulting spatial modeling output is more optimal (Cleasby et al., 2020; Cursach et 

al., 2020; Naimi et al., 2014). Environmental variables that are free from multicollinearity and species presence 

points that are evenly distributed are then processed with the following steps (Phillips, 2005): 1) Display the 

response curve of the variables to the species presence point, 2) Running jackknife to measure the level of 

influence of environmental variables on species presence points, 3) Saving MaxEnt output results in logistic 

and ASCII (.asc) format, 4) Setting the random test percentage to 30% and checking the random seed column, 

5) Setting the replicates as many as 10 times, 6) Setting the type of repetition process to Bootstrap, and 7) Set 

the maximum iterations to 5000 so that the process can generate algorithms with sufficient time to produce the 

desired output (Cabrera & Lee, 2020; Kornejady et al., 2017; Rahmati et al., 2016).

The results of MaxEnt software processing are divided into three classes with geometrical interval, which 

is a data classification that divides data into intervals determined based on a certain geometric sequence. 

Validation of the MaxEnt model results can also be done by looking at the AUC (Area Under Curve) value, if 

the AUC value is below 0.5 then the model is not acceptable, while if the AUC value is 0.5 - 0.7 then the 

model has a fairly good accuracy value or low accuracy, and if the AUC value is 0.7 - 0.9 then the model has 

medium accuracy, and if the AUC value is more than 0.9 then the model has high accuracy (Lobo et al., 2008; 

Phillips, 2005).

For plant species, the data from vegetation analysis is used to generate data on vegetation density, 

dominance, frequency, and Index of Importance (INP). This data can be used as potential supporting 

vegetation for the life of Komodo dragons and their prey in nature. Vegetation analysis data is calculated using 

the following formulas (Indriyanto, 2012):

Density (K) = Number of Individuals of a 
Species Total Area of 
Sample Plots

Relative Density (KR) = Density of a Species x 100%
Density of All Species
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Dominance (D) = Base Field Area

Relative Dominance (DR) =

Area of All Sample Plots

Dominance of a Species x 100%
Dominance of All Species

Frequency (F) = Number of Plots Found of a Species  
Total Number of Plots

Relative Frequency (FR) =   Frequency of a Species x 100% 
Frequency of All 

Species Important Value Index (INP) = KR + DR + FR

CHAPTER IV DISCUSSION

a. General Description of Location and Object Activities

Nanga Bere Village is one of the areas in the western part of Flores Island that is home to Komodo 

dragons. This village area is quite difficult to access since it requires the use of sea transportation to get to the 

village. Based on the National Digital Elevation Model (DEMNAS) data, Nanga Bere Village is in the 

elevation value range of 0 - 1,333 meters above sea level. This data can be used as the basis for determining 

sampling in order to represent the entire observation area. The working map is also made based on land cover 

data which is divided into 9 land cover classes, namely rock/sand, forest, mangrove, plantation, savanna/shrub, 

rice field, moor/field, built-up land, and water body (Figure 2).

(a) (b)

Location of Nanga Bere Village, a) Elevation distribution; b) Land cover distribution

Conflicts between villagers and Komodo dragons occurred when people started to move from 

mountainous areas to lowland areas around the coast, which affected the population of Komodo dragons.
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Komodo dragon species in the village. Updating information on prey animals and habitat descriptions in the 

village is important for the continued conservation of komodo dragons and their prey animals.

b. Description of Prey 

Animal Distribution Activity 

Results

The results of the prey animal inventory and habitat assessment of Komodo dragons in Nanga bere village 

recorded seven types of prey animals including wild boars, monkeys, goats, buffaloes, civets, deer, and cows. 

188 prey animal points were recorded, with 15 points in the form of direct encounters and 173 points in the 

form of indirect encounters. The points with indirect encounters were 14 points in the form of tracks, 30 points 

in the form of feces, 1 point in the form of puddles, and 128 points came from information from villagers 

(Figure 3). Direct encounter points recorded six goats, 61 buffaloes and 17 monkeys (Figure 4). The 

distribution of Komodo dragon prey in Nanga Bere village is presented in more detail in Figure 5.

(a) (b) (c)

Figure 3. Indirect encounters of Komodo dragon prey: a) tracks; b) feces; c) puddles.

(a) (b) (c)

Direct encounters with Komodo dragon prey animals, a) Cow; b) Goat; c) Monkey.
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Figure 5. Distribution of Komodo dragon prey animals by encounter type

The long-tailed macaque (Macaca fascicularis), one of the Komodo dragon's prey animals, can be found 

from coastal areas to lowland forest areas. This species is categorized as Endangered according to the IUCN 

red list (IUCN, 2024). Hansen et al. (2022) reported that this species inhabits several habitat types including 

forest areas, savannas, shrubs, grasslands, wetlands, caves / rocks, mangroves, and others at an altitude of 0 to 

2250 meters above sea level. Long-tailed monkeys are a type of species that colonize or group, making it easy 

to identify the species. Long-tailed macaques face a variety of threats including poaching, trade, and 

biomedical research, resulting in an estimated 40% population decline in the last three generations and a 

predicted 50% decline in the next generation (Hansen et al., 2022). Another prey animal of Komodo dragons is 

the wild boar (Sus scrofa). This species can be found in a variety of habitat types including forest habitats, 

savannas, shrubs, grasslands, wetlands, and others (Keuling & Leus, 2019). This species was not directly 

encountered and we only obtained information from villagers and encountered signs of presence in the form of 

puddles that might be used by wild boars for wallowing. Nanga Bere villagers reported that this species is 

usually only found in forested areas and is difficult to spot directly. Some
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Researchers with the object of study wild boar (Sus scrofa) use camera traps to calculate the population and 

density of wild boars because they are difficult to find directly (Massei et al., 2018; Peris et al., 2019; Schütz et 

al., 2024; Wibowo, 2021).

Another wild prey animal of Komodo dragons is the Timor deer (Rusa timorensis). This species can be 

found in a variety of habitat types including forest, savanna and grassland habitats (Hedges et al., 2015). This 

species was not directly encountered and we only obtained information from villagers and encountered signs of 

presence in the form of feces. Nanga Bere villagers reported that this species can usually be found in grassland 

/ savanna areas as well as forested areas. However, we did not have any direct sightings during the survey. 

Timorensis deer range in altitude from 0 - 900 m above sea level and in some areas, the species makes seasonal 

movements to fulfill its various needs (Hedges et al., 2015). Hunting activities for various body parts including 

meat, antlers, and skin are still a major threat to this species so that the IUCN categorizes its population trend 

as declining (Hedges et al., 2015; IUCN, 2024).

Vegetation Analysis

Prey animal inventory activities and komodo dragon habitat assessment in Nanga Bere village recorded a 

total of 15 plant species with details of 13 species from 10 families can be identified and as many as 2 plant 

species are only identified at the local name level. Vegetation analysis was conducted on the shrub land cover 

type because field conditions did not allow to reach the land cover of forested areas (Figure 6). Plant species 

observed during the prey animal inventory and Komodo dragon habitat assessment in Nanga Bere village are 

shown in Table 2.

Table 3. List of plant species in Nanga Bere village

No. Local Name Family Scientific Name

1. Banyan Moraceae Ficus benjamina

2. Bidara Rhamnaceae Ziziphus mauritiana

3. Faloak Malvaceae Sterculia quadrifida

4. Kapok Malvaceae Ceiba pentandra

5. Waru Malvaceae Hibiscus tiliaceus

6. Gamal Fabaceae Gliricidia sepium

7. Johar Fabaceae senna siamea

8. White Teak Lamiaceae Gmelina arborea

9. Kedondong Rubiaceae Morinda citrifolia

10. Kedondong hutan Anacardiaceae Spondias pinnata

11. Porch Sapindaceae Schleichera oleosa

No. Local Name Family Scientific Name

12. Forest Noni Araliaceae Heptapleurum arboricola

13. Pulai Apocynaceae Alstonia scholaris
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14. Horse Tread

15. Gelangga

Vegetation analysis data were collected in the Nanga Bere village area as many as 20 plots in areas with 

shrub land cover. The data from this vegetation analysis was then analyzed to obtain an important value index 

(INP) at each vegetation level. Vegetation types that have the highest INP value at each vegetation level are 

more fully presented in Table 4.

Location of vegetation analysis data collection in areas with shrub land cover Table 4. Highest INP values for 

each land cover and vegetation level

Land Cover Vegetation Level Local Name Scientific Name INP (%)

Shrubs Pole Gamal Gliricidia sepium 140.53

Tree Kedongdong Forest Spondias pinnata 46.82

(a) (b)

(c) (d)
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The pole-level plant species with the highest INP value is Gamal (Gliricidia sepium). This species is a type 

with a tree habitus with small to large sizes and can grow naturally in tropical areas to areas dominated by dry 

climates (Midgley & Thomson, 2019). This species has a very wide distribution in various countries including 

Australasia, America, Africa, and Tropical Asia including the Lesser Sunda Islands in Indonesia (WFO, 

2024a). Gamal plants have strong adaptability and can grow in areas with low fertility soil types to clay soil 

types (Midgley & Thomson, 2019). Gamal leaves can usually be utilized by the surrounding community as 

cattle feed as forage for livestock (Bahri, Hasan, et al., 2023; Bahri, Zainudin, et al., 2023; Sadipun et al., 

2016).

Another plant species at the tree level with the highest INP value is the forest kedongdong (Spondias 

pinnata). This species is a type with a tree habitus that occupies various habitat types including tropical forests, 

seasonal forests, open areas, and is even able to adapt to degraded areas (Amitha Bachan & Devika, 2024). 

This plant is able to adapt to the altitude range from 0 to 1200 meters above sea level and is able to associate 

with several other plant species, namely Lagerstroemia microcarpa, Glochidion zeylanicum, Schleichera 

oleosa, Mangifera indica, and others (Amitha Bachan & Devika, 2024). These species are distributed in several 

countries including China, Bangladesh, India, Nepal, Pakistan, Sri Lanka, and many more in the Asia-

Temperate and Asia-Tropical regions including the Lesser Sunda Islands in Indonesia (WFO, 2024b). These 

two types of plants at the pole and tree levels can provide habitat in the form of shelter and food sources for 

several types of Komodo dragon prey animals in Nanga Bere village.

Environmental Variables

The use of geographic information systems to determine the value of environmental variables on the 

presence of wildlife is very helpful in estimating the bioecology of a species (Leempoel et al., 2017; 

Mujtahidah et al., 2023). In this study, 26 environmental variables and 188 direct and indirect encounter points 

were used to describe the bioecology of komodo dragon prey. The environmental variables used include 

elevation, slope, vegetation forage index (Normalized Difference Vegetation Index), site moisture index 

(Normalized Difference Moisture Index), distance from roads, distance from rivers, distance from settlements, 

and 19 bioclimatic variables referring to (Fick & Hijmans, 2017).

a. Elevation (V1)

Many researchers use elevation variables to describe the alleged habitat and presence of a species at a 

location (Hidayat & Febriani, 2021; Margareta, 2010; Mujtahidah et al., 2023). Elevation will affect various 

factors, including climatic, edaphic, and physical factors of a habitat (Wahyudi, 2023; Wasis et al., 2023). A 

species tends to choose locations with
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abundant resources and a supportive environment for its survival (Manshur et al., 2015; Purnomo & 

Pudyatmoko, 2011; Safirda et al., 2020). Thus, this variable can describe the level of adaptation of a species to 

its environment. Nanga Bere Village has an area with a range of altitude values ranging from 0 - 1333 meters 

above sea level (DEMNAS). A graph of the distribution of altitude values against the meeting point of 

Komodo dragon prey is presented in Figure 7.

Figure 7: Graph of elevation value distribution with komodo dragon prey points

The graph shows that encounters with Komodo dragon prey animals are in the elevation value range of 0 - 

1142 meters above sea level. Komodo prey animals are spread from coastal areas to the lowlands. Prey animals 

that can be found in coastal areas include cattle, goats, buffaloes, and monkeys. The prey species found in 

coastal areas are dominated by livestock from village communities that are often released to forage in 

grassland / savanna areas. Furthermore, Komodo dragon prey animals that can be found in lowland areas 

include deer, monkeys, and wild boars. These three prey species mostly inhabit habitats with forest land cover 

in the northern part of Nanga Bere village. Long-tailed monkeys can be found in the altitude range of 0 - 2250 

meters above sea level (Hansen et al., 2022), deer can be found in the altitude range of 0 - 900 meters above 

sea level (Hedges et al., 2015), and wild boars can be found from 0 meters above sea level in coastal areas 

(Keuling & Leus, 2019). In the Nanga Bere village area, information from the surrounding community that 

these three types of komodo prey animals can be found in lowland forested areas because the coastal area has a 

lot of human activity, so it is quite difficult to see in this area.

b. Slope (V2)

Slope variables can affect several species, including large mammals because these species will be difficult 

to find in steep land conditions (Azdin et al., 2021; Nurdiansyah & Novita, 2015; Widodo et al., 2019). Slope 

variables can describe and
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influence various factors including human activity disturbance (Hidayat & Febriani, 2021), vegetation density 

(Magdalina & Roziqin, 2021), and climatic and edaphic factors (Sandrawati et al., 2016; Sitepu et al., 2017). 

Locations that have steep slope values represent low human activity due to difficult accessibility (Gunawan & 

Sihombing, 2017; Rakuasa et al., 2022). A graph of the distribution of slope values against the meeting point 

of Komodo dragon prey is presented in Figure 8.

Figure 8. Distribution graph of slope values with komodo dragon prey points

The graph shows that encounters with Komodo dragon prey are in the range of slope values 00- 420. There 

is a reference that reports the relationship between slope value and Normalized Difference Vegetation Index 

(NDVI) so that it can describe vegetation cover based on slope value (Sukristiyanti et al., 2010). The 

classification of NDVI values based on slope values is presented in Table 5.

Table 5. Classification of slope values based on vegetation class

No NDVI Classification Slope Severity Value

1. No vegetation <50

2. Very sparse vegetation cover 50- 80

3. Sparse vegetation cover >80- 150

4. Medium vegetation cover >150- 250

5. Dense vegetation cover >250- 350

6. Very dense vegetation cover >350

When referring to the above classification, Komodo dragon prey animal encounters are scattered in non-

vegetated areas, very sparse vegetation to very dense vegetation. This is in accordance with the class division
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The land cover of Nanga Bere village is based on KLHK land cover data in 2022 as well as land cover data 

based on the West Manggarai Regency Spatial and Regional Plan (2021-2041) which divides the Nanga Bere 

village area into 9 land cover classes, namely rock/sand, forest, mangrove, plantation, savanna/shrub, rice field, 

moor/field, built-up land, and water body. Prey species of goats, cows, and buffaloes are mostly found in areas 

with savanna land cover close to community settlement areas in coastal areas. Meanwhile, deer and monkey 

prey species based on community information can be found in various habitat types including forest and 

savanna areas that are quite far from residential areas, so the level of human activity disturbance is quite low. 

Finally, for wild boar prey species, based on community information, this species can only be found in lowland 

forested areas with dense to very dense vegetation.

c. Normalized Difference Vegetation Index (NDVI) (V3)

The value of this variable is obtained from the processing of Landsat images using near infrared waves 

and red waves, resulting in the reflection of values on each object on the earth's surface (Green & Mumby, 

2000). According to Febrianti & Sofan (2014), NDVI can be utilized to show foliage biomass and forecast 

vegetation distribution at a location. The value of pixels transformed into NDVI ranges from -1 to 1, where the 

non-vegetation class is -1 to 0 and the vegetation class is 0 - 1 (Sudiana & Diasmara, 2008). A graph of the 

distribution of NDVI values against the meeting point of Komodo dragon prey is presented in Figure 9.

NDVI value distribution graph with komodo dragon prey points

The graph shows that encounters with Komodo dragon prey were in the NDVI value range of 0.06 - 0.90. 

According to Sudiana & Diasmara (2008), the NDVI value range between -1 - 0 is a picture of the earth's 

surface with non-vegetation cover while the value range 0 - 1 is a picture of the surface with vegetation cover.
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surface with vegetation cover. Furthermore, the Ministry of Environment and Forestry (MoEF) classifies 

NDVI values based on vegetation density as follows (Table 5).

Classification of NDVI values (MoEF, 2012)

Class NDVI value Description

1 -1 to -0.03 Land without vegetation

2 -0.03 to 0.15 Very low greenness

3 0.15 to 0.25 Low greenness

4 0.26 to 0.35 Medium greenness

5 0.36 to 1.00 High greenness

Based on the distribution graph of NDVI values with Komodo dragon prey encounters, it illustrates that 

prey animals are scattered in areas with low to high greenness. This result is in accordance with the condition 

of land cover in Nanga Bere village, which is dominated by savanna land cover and forested areas in the north 

and southwest. Potential Komodo prey animals are scattered throughout the Nanga Bere village area, making it 

a potential Komodo dragon habitat as previously reported (Ciofi & De Boer, 2004).

d. Normalized Difference Moisture Index (NDMI) (V4)

The value of this variable is obtained from the processing of Landsat images using Near Infrared and 

Shorwave Infrared (Jin & Sader, 2005). The NDMI value is dynamic because it is strongly influenced by other 

factors, such as evaporation and transpiration so that the NDMI value is very likely to change on different 

image recording dates (Muryati, 2019). The graph of the distribution of NDMI values towards the meeting 

point of Komodo dragon prey is presented in Figure 10.

Figure 10. Distribution graph of NDMI values with komodo dragon prey animal points
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The graph above shows that encounters with Komodo dragon prey are in the range of NDMI values -0.20 - 

0.40. NDMI values range from -1 to 1, the greater the NDMI value indicates a location has high soil moisture 

(Jin & Sader, 2005). NDMI values of more than 0.20 indicate moisture conditions in the humid category, 

NDMI values ranging from 0.1 - 0.2 indicate moderate moisture conditions and NDMI values <0.1 indicate dry 

category moisture conditions (Goodwin et al., 2008). Based on the graph of the distribution of NDMI values 

with Komodo dragon prey encounters, it illustrates that prey animals are scattered in areas with soil moisture 

varying from low to high.

e. Distance from Road (V5)

Nanga Bere Village can be accessed using land transportation and sea transportation, but if accessed using 

land transportation will experience difficulties because it has poor road conditions, especially during the rainy 

season. Road data is obtained from the source of Rupa Bumi Indonesia (2017). There are several local access 

roads that are often traveled by people in Nanga Bere village. The variable distance from the road can describe 

the ability of a species to adapt to human activities (Pramatana et al., 2021). The graph of the distribution of 

distance values from the main road to the meeting point of Komodo dragon prey is presented in Figure 11.

Figure 11: Distribution graph of distance values from the road to komodo dragon prey points

The graph above shows that encounters with Komodo dragon prey are in the range of distance from the 

main road of 8 - 5852 meters. The closest distance of prey animals to the road is 8 meters, this is in accordance 

with field conditions which illustrate that there are livestock around the settlement that are released to look for 
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with the road is 5852 m, this is based on community information about wild boar prey species in areas with 

forested land cover in the north and southwest.

f. Distance from River (V6)

Water sources including river flow are one of the components needed for wildlife (Alfila & Radhi, 2019; 

Alikodra & Surianegara, 2002; Arief et al., 2015; Pramatana et al., 2022). The existence of this water source is 

sometimes even a gathering place for several species including mammals (Hamidun et al., 2012). A graph of 

the distribution of distance values from the river source to the meeting point of Komodo prey animals is 

presented in Figure 12.

Figure 12: Distribution graph of distance values from the river to the komodo dragon prey point

The graph shows that encounters with komodo prey animals are in the range of distance values from water 

sources of 0 - 1006m. The water source data used is the flow of rivers and tributaries from the Rupa Bumi 

Indonesia map (2016 - 2017) (Geospatial Information Agency of the Republic of Indonesia, 2017). Each 

species tends to choose habitat locations that have abundant resources for its survival (Alikodra & Surianegara, 

2002; Rohiyan et al., 2014; Rudiansyah & Radhi, 2019). Intact habitats that can provide water resources, food, 

cover, shelter, and low disturbance to a species will become the natural habitat of the species (Alikodra & 

Surianegara, 2002).

g. Distance from Settlement (V7)

This variable tends to describe the same thing as the distance from the road variable, which looks at the 

ability of a species to human activities and describes the possibility of threats to the species (Pramatana et al., 

2002).
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to the species (Pramatana et al., 2021). Settlements in Nanga Bere village tend to spread from the center of the 

village towards the southeast and south of the village. A graph of the distribution of distance values from 

settlements to Komodo dragon prey meeting points is presented in Figure 13.

Figure 13. Graph of the distribution of distance values from settlements to komodo dragon prey points

The graph shows that encounters with komodo prey animals are in the range of distance values from 

settlements 42 - 6593 m. Based on information from the Nanga Bere village community, the ancestors of the 

village lived and farmed in the lowland forest area in the north. Over time, the people of Nanga Bere village 

began to move towards the coastal area to facilitate accessibility in fulfilling their needs. This community shift 

has caused conflicts between the community and the Komodo dragons that have habitats in the coastal areas of 

Nanga Bere village. The decline in the komodo dragon population is suspected to have occurred during the 

conflict when the villagers moved to the coastal area. Until now, information about the presence of komodo 

dragons still exists in Nanga Bere Village but only limited and very far from residential areas.

h. Bioclimatic (WorldClim) (V8 - V26)

Global macro-climate variables at 1km resolution can help describe the climatic factors of a species. The 

climate variable data used is data from 1970 - 2000 (Fick & Hijmans, 2017). The data used are 19 bioclimatic 

variables that are more detailed related to precipitation and temperature. The variable values for each Komodo 

dragon prey animal meeting point can be seen in Table 7.
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Table 7. Distribution of bioclimatic variable values for komodo dragon prey encounters

Environmental Variables Lowest Value Highest Value Average

Bio - 1 ((0) C) 21.24 26.71 25.43

Bio - 2 ((0) C) 7.30 7.92 7.60

Bio - 3 ((0) C) 71.82 73.84 72.54

Bio - 4 ((0) C) 71.66 78.63 75.16

Bio - 5 ((0) C) 26.12 32.14 30.59

Bio - 6 ((0) C) 16.12 21.30 20.12

Bio - 7 ((0) C) 10.00 10.99 10.48

Bio - 8 ((0) C) 21.55 26.77 25.53

Bio - 9 ((0) C) 20.15 25.89 24.54

Bio - 10 ((0) C) 22.05 27.56 26.28

Bio - 11 ((0) C) 20.15 25.69 24.38

Bio - 12 (mm) 1424.34 3170.11 1794.05

Bio - 13 (mm) 280.34 597.31 348.00

Bio - 14 (mm) 18.00 65.38 28.13

Bio - 15 (mm) 70.98 79.31 76.49

Bio - 16 (mm) 742.52 1567.18 917.96

Bio - 17 (mm) 67.84 215.69 101.18

Bio - 18 (mm) 352.34 887.09 473.45

Bio - 19 (mm) 85.11 215.69 114.11

Bioclimatic variables can help describe macro climatic factors in a location (Fick & Hijmans, 2017). 

Researchers utilize these variables to model the distribution of a species (Booth, 2018, 2022; Waltari et al., 

2014). When referring to the data of bioclimatic variable 1 (average annual temperature) on komodo prey 

encounters, this variable has a range of values between 21.240C - 26.71(0) Cwith an average value of 25.43(0) C. 

The data with the next annual value range is bioclimatic variable 12 (average annual rainfall). Komodo dragon 

prey encounters with average annual rainfall have a range of values between 1424.34 mm - 3170.11 mm with 

an average value of 1794.05 mm. These results when compared to the climatic factors in Nanga Bere village in 

2022, have similar values with an average temperature of 25.800C with a total rainfall of 2464.3 mm (Figure 

14) (Zepner et al., 2021).
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Figure 14. Climatic factor graph of Nanga Bere village in 2022.

The climatic factor value of Nanga Bere village supports the growth of vegetation that results in a land 

cover dominated by savanna and forested areas. This land cover is very supportive of Komodo dragon prey 

species. In addition, the dry climatic land cover provides a suitable natural habitat for key Komodo dragon 

species in the village.

Prediction of Komodo Prey Animal Habitat Suitability

a. Spatial Autocorrelation and Multicollinearity Tests

The data used to predict the habitat suitability of Komodo dragon prey is 188 encounter points with 15 

points in the form of direct encounters and 173 points in the form of indirect encounters. Then the encounter 

data was reduced to eliminate spatial autocorrelation that might produce bias in the output of the maximum 

entropy analysis (Baek et al., 2019; Perkins-Taylor & Frey, 2020; Pramatana et al., 2023). Data reduction 

using Incremental spatial analysis and the help of SDM toolbox which is an extension to ArcGIS software 

based on the Global Moran index (Brown, 2014a; Brown et al., 2017). This toolbox helps analyze the presence 

of points that have spatial autocorrelation (Brown, 2014b). This analysis displays a graph of distance peaks 

where spatial autocorrelation between points is suspected (Brown, 2014b) (Figure 15).
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Figure 15. SDM Toolbox spatial autocorrelation graph (Moran Index)

The results of the spatial autocorrelation analysis test produced the first peak point value at a distance of 

489.13 m and the maximum peak point that is predicted to have a connection between points is at a distance of 

1508.14 m. The distance value is a cluster area suspected of having a connection between points. The distance 

value is a cluster area that is suspected to have a connection between the encounter points. Thus, a total of 188 

encounter points that have a range of distance values between points ranging from 0 - 489.13 m will be 

eliminated because they contain strong relationships between points that allow bias in the distribution model 

output (Brown, 2014b) (Figure 16).

Results of spatial autocorrelation analysis of Komodo dragon prey encounter points
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The results of the analysis using Incremental Rarefying in SDM Toolbox resulted in 103 encounter points 

that were free from spatial autocorrelation to reduce bias in the maximum entropy model output. The next stage 

is a multicollinearity test on environmental variables to eliminate strong correlation relationships between 

variables (Baek et al., 2019; Li & Ding, 2016). This multicollinearity test also aims to improve the accuracy of 

the resulting maximum entropy model output (Merow et al., 2013; Songchitruksa & Zeng, 2010). 

Multicollinearity between variables can also cause significant variables to be detected to be insignificant in 

statistical tests (Shrestha, 2020). The multicollinearity test between variables was carried out using Microsoft 

Excel 2021 software by eliminating one of the variables that had an absolute correlation value of 0.5 (greater 

than 0.5 and smaller than -0.5) (McCarthy et al., 2015; Pramatana et al., 2023) (Table 8).
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Table 8. Multicollinearity test results for environmental variables
EV 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

1 1.00

2 0.47 1.00

3 0.42 0.38 1.00

4 0.49 0.41 0.94 1.00

5 0.23 0.21 0.27 0.29 1.00

6 -0.01 0.34 0.18 0.13 0.28 1.00

7 0.18 0.31 0.31 0.32 0.41 0.24 1.00

8 -0.97 -0.44 -0.50 -0.56 -0.19 0.07 -0.20 1.00

9 -0.28 -0.38 -0.72 -0.70 -0.67 -0.38 -0.35 0.31 1.00

10 0.38 0.24 0.36 0.40 0.59 0.13 0.42 -0.43 -0.53 1.00

11 -0.07 -0.06 -0.21 -0.29 -0.24 -0.18 0.00 0.12 0.29 -0.60 1.00

12 -0.95 -0.48 -0.58 -0.64 -0.29 0.01 -0.25 0.99 0.45 -0.51 0.18 1.00

13 -0.96 -0.43 -0.45 -0.52 -0.13 0.10 -0.17 1.00 0.23 -0.39 0.10 0.97 1.00

14 -0.33 -0.38 -0.70 -0.69 -0.71 -0.36 -0.40 0.36 0.98 -0.68 0.38 0.50 0.29 1.00

15 -0.96 -0.44 -0.49 -0.56 -0.18 0.08 -0.19 1.00 0.30 -0.43 0.13 0.99 1.00 0.35 1.00

16 -0.97 -0.44 -0.50 -0.57 -0.21 0.07 -0.20 1.00 0.33 -0.44 0.12 0.99 0.99 0.38 1.00 1.00

17 -0.96 -0.45 -0.51 -0.58 -0.20 0.06 -0.21 1.00 0.33 -0.45 0.14 0.99 0.99 0.38 1.00 1.00 1.00

18 -0.97 -0.44 -0.50 -0.56 -0.19 0.07 -0.20 1.00 0.31 -0.43 0.11 0.99 1.00 0.36 1.00 1.00 1.00 1.00

19 0.96 0.39 0.40 0.47 0.13 -0.13 0.12 -0.99 -0.19 0.38 -0.09 -0.96 -0.99 -0.25 -0.99 -0.99 -0.99 -0.99 1.00

20 0.96 0.39 0.40 0.48 0.13 -0.13 0.13 -0.99 -0.19 0.38 -0.10 -0.96 -1.00 -0.25 -0.99 -0.99 -0.99 -0.99 1.00 1.00

21 0.94 0.39 0.43 0.49 0.10 -0.11 0.14 -0.99 -0.21 0.37 -0.09 -0.96 -0.99 -0.26 -0.99 -0.98 -0.98 -0.99 0.99 0.99 1.00

22 -0.88 -0.37 -0.36 -0.40 0.07 0.10 -0.09 0.92 0.05 -0.23 0.01 0.87 0.94 0.10 0.92 0.91 0.91 0.92 -0.94 -0.94 -0.96 1.00

23 0.96 0.40 0.42 0.50 0.15 -0.12 0.14 -0.99 -0.22 0.39 -0.10 -0.97 -1.00 -0.28 -0.99 -0.99 -0.99 -0.99 1.00 1.00 0.99 -0.93 1.00

24 0.95 0.40 0.44 0.50 0.10 -0.11 0.15 -0.99 -0.21 0.36 -0.09 -0.96 -0.99 -0.26 -0.99 -0.99 -0.98 -0.99 0.99 1.00 1.00 -0.96 0.99 1.00

25 0.95 0.35 0.32 0.40 0.10 -0.17 0.07 -0.97 -0.12 0.35 -0.07 -0.93 -0.98 -0.18 -0.97 -0.97 -0.97 -0.97 1.00 0.99 0.98 -0.94 0.99 0.98 1.00

26 0.93 0.39 0.45 0.51 0.07 -0.10 0.14 -0.98 -0.21 0.34 -0.07 -0.95 -0.98 -0.26 -0.98 -0.98 -0.98 -0.98 0.99 0.99 1.00 -0.97 0.98 1.00 0.97 1.00

Notes: 1 = Elevation; 2 = Slope; 3 = NDVI; 4 = NDMI; 5 = Distance from Road; 6 = Distance from River; 7 = Distance from settlement; 8 = Annual Mean Temperature; 9 = Mean Diurnal Range; 10 = Isothermality; 11 = Temperature 
Seasonality; 12= Max Temperature of Warmest Month; 13= Min Temperature of Coldest Month; 14= Temperature Annual Range; 15= Mean Temperature of Wettest Quarter; 16= Mean Temperature of Driest Quarter; 17= Mean Temperature 
of Warmest Quarter; 18 = Mean Temperature of Coldest Quarter; 19= Annual Precipitation; 20= Precipitation of Wettest Month; 21= Precipitation of Driest Month; 22= Precipitation Seasonality; 23 = Precipitation of Wettest Quarter; 24 = 
P r e c i p i t a t i o n  of Driest Quarter; 25 = Precipitation of Warmest Quarter; 26 = Precipitation of Coldest Quarter
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Table 8 shows the results of the multicollinearity test between 26 variables using 103 encounter points that 

are free from spatial autocorrelation. This multicollinearity test produces six variables that are free from 

correlation between variables and will be further analyzed as input to maximum entropy. Variables that are 

free from multicollinearity tests include elevation, slope, NDVI, distance from rivers, distance from 

settlements, and bioclimatic 4 (Temperature Seasonality).

b. Maximum Entropy Prediction of Habitat Suitability of Komodo Prey Animals

The maximum entropy analysis using MaxEnt software version 3.4.1 resulted in an Area Under Curve 

(AUC) value of 0.716 with a standard deviation of 0.0545 (Figure 17). The AUC value is used for model 

validation tests because it can indicate the accuracy of species distribution model predictions (Lobo et al., 

2008). The distribution model is acceptable if it has a value > 0.5, indicating that species encounters and 

variables overlap (Fielding & Bell, 1997; Phillips, 2005; Swets, 1988). If the AUC value is < 0.5, it indicates 

that the model output is no better than using a random sample (Phillips, 2005).

Figure 17. AUC results of the komodo dragon prey animal habitat suitability model

The maximum entropy analysis with six environmental variables resulted in the percent contribution of 

each variable to the model output (Phillips, 2005). The highest contribution value of the variables to predict the 

habitat suitability of komodo dragons is the NDVI variable with a value of 25.60% and the lowest contribution 

value to the model output is the slope variable with a value of 6.40%.

6.40 %. The percent contribution of each variable to the output of the komodo dragon prey habitat suitability 

model is more fully presented in Table 9.
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Table 9. Percent contribution to the distribution model output

Environmental Variables Percent Contribution (%)

Normalized Difference Vegetation Index 25.6

Distance from River 24.3

Elevation 21.4

Distance from Settlement 14.3

Temperature Seasonality 7.9

Slope 6.4

The Normalized Difference Vegetation Index (NDVI) variable has the highest percent contribution value to 

the model output. When referring to the results of the NDVI Response Curves (Figure 18), it can be seen that 

Komodo dragon prey encounters are predicted to be easily found in areas with low NDVI values and predicted 

encounters slope until NDVI values around 0.7, then increase again at NDVI values of 0.8 - 0.9.

Response curves of NDVI variables with Komodo dragon prey encounter points

These results illustrate several types of Komodo prey animals found in savanna land cover that has low 

NDVI values, including cattle, buffalo and goats, which are livestock around community settlements. Other 

prey animals predicted based on the information from the villagers are scattered in savanna areas far from 

settlements and forest areas, namely wild boar, monkeys, and deer. Thus, areas with forest land cover will have 

high NDVI or vegetation forage index values. However, basically all environmental variables are inseparable 

from each other as constituents of Komodo prey animal habitat. The results of the analysis only illustrate the 

variables with the greatest contribution to the resulting model output.
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The logistic prey distribution model output produces raster data with an index value range of 0.146544 - 

0.771547. Locations with values close to 0 illustrate that the location is allegedly not suitable for komodo prey 

animal habitat or the chance of finding prey animals is very small. While locations with values close to 1 

illustrate the alleged location that is suitable for komodo dragon prey habitat or the chance of encountering 

prey animals is greater. Maximum entropy analysis also produces a logistic threshold percentile value for 

repetition of analysis as a lower threshold for determining locations that are considered suitable and unsuitable 

(Pramatana et al., 2023; Rahman et al., 2022). The logistic threshold value of the model output is 0.3593, thus 

locations with a logistic value of 0 - 0.3593 are interpreted as unsuitable locations for komodo prey animal 

habitat and locations with a value of> 0.3593 are interpreted as suitable locations for komodo prey animal 

habitat Figure 19.

Figure 19. Output of the prediction model for the suitability of komodo prey animal 
habitat

The figure above shows a prediction map of Komodo dragon prey habitat suitability in Nanga Bere village 

with an unsuitable habitat area of 2337.05 Ha (21.64%) and a suitable habitat area of 8465.12 Ha (78.36%). 

>Validation of the maximum entropy output model uses the AUC value with the criteria that the model is 

acceptable if the AUC value is 0.5 (Fielding & Bell, 1997; Phillips, 2005; Swets, 1988). The model output has 

an AUC value of 0.716 which is interpreted as an acceptable model. Several other methods for modeling the 

distribution of a species need to validate by overlaying encounter points with the resulting model, such as the 

use of Principal Component Analysis (PCA), linear regression, and other methods.
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(PCA), linear regression, and logistic regression (Fitriana et al., 2016; Hermawan et al., 2019; Pramatana et al., 

2022; Saadudin et al., 2012). If the results of the maximum entropy model are overlaid with points that are free 

from autocorrelation (103 points) and initial points (188 points), the validation of the appropriate class is 

91.26% and 86.17%, respectively. Overlaying the Komodo dragon prey encounter points with the model 

output is presented in Table 10.

Table 10. Results of overlaying encounter points with distribution model output

Suitability Class Autocorrelation Result Point Percentage (%) Starting 
Point

Percentage (%)

Not Suitable 9 8.74 26 13.83

Suitable 94 91.26 162 86.17

Total 103 100.00 188 100.00

Many researchers classify the output of species distribution models in suitable locations into three classes 

(low, medium, and high), four classes (low, medium, high, and very high), or five classes (very low, low, 

medium, high, very high) (Ardiani et al., 2023; Aryanti et al., 2021; Fitriana et al., 2016; Kusumanegara et al., 

2017; Pramatana et al., 2022, 2023; Saadudin et al., 2012) and many more. If the locations identified as 

suitable habitat for Komodo dragons are divided into three classes (low, medium, and high), the model output 

can be seen in Figure 20 with the overlaying value of encounter points in each class presented in Table 11.

Figure 20. Classification of komodo dragon prey habitat suitability prediction model output



30

Table 11. Results of overlaying encounter points with model output classification

Suitability Class Autocorrelation Result Point Percentage (%) Starting Point Percentage (%)

Not Suitable 9 8.74 26 13.83

Low Suitability 8 7.77 13 6.91

Medium Suitability 37 35.92 72 38.30

High Suitability 49 47.57 77 40.96

Total 103 100.00 188 100.00

Figure 20 shows the output map of the komodo dragon prey habitat suitability prediction model that has 

been classified into three classes (low, medium, and high). The predicted area of low suitability class is 

1052.48 ha (9.74%), medium suitability class is 4543.25 ha (42.06%), and high suitability class is 2869.39 ha 

(26.56%) of the total area of Nanga Bere village. When referring to Table 10, overlaying the encounter points 

with the output of the classified habitat suitability model results in 8 encounter points in the low suitability 

class, 37 encounter points in the medium suitability class, and 49 encounter points in the high suitability class 

based on the spatial autocorrelation test results. Meanwhile, using the starting point resulted in 13 points in the 

low suitability class, 72 points in the medium suitability class, and 77 points in the high suitability class.

c. Disclaimer

The results of this habitat suitability model can be used as a basis for species management and 

conservation actions for future Komodo dragon prey. However, the resulting distribution model is dynamic 

and can change (expand or narrow) following the development of future monitoring results. Locations that are 

identified as having suitability classes (low, medium and high) but where Komodo dragons have never been 

found can be targeted as future monitoring locations to validate and enrich encounter points that can then be 

used as input again in the maximum entropy analysis.

c. Testing Hypothesis

There are seven types of prey animals in Nanga Bere village including wild boar, monkey, civet, deer, 

cow, buffalo, and goat. Habitat conditions support the sustainability of prey animal conservation with model 

results illustrating that 8465.12 Ha (78.36%) is suitable habitat with details of 1052.48 Ha (9.74%) predicted to 

have low suitability, 4543.25 Ha (42.06%) medium suitability, and 2869.39 Ha (26.56%) high suitability. 

Habitat conditions that support the conservation of prey animals are the main aspect as a potential food source 

in the conservation of komodo dragons.
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CHAPTER V CLOSING

a. Conclusion

Seven types of prey animals were recorded both in direct and indirect encounters including wild boar, 

monkeys, civets, deer, cattle, buffalo, and goats. Nanga Bere Village is predicted to have suitable habitat for 

prey animals covering 8465.12 Ha (78.36%) with details of 1052.48 Ha (9.74%) predicted to have low 

suitability, 4543.25 Ha (42.06%) medium suitability, and 2869.39 Ha (26.56%) high suitability. These results 

illustrate the potential of food sources and habitats for the sustainability of komodo dragon species 

conservation with the dominant land cover in this village in the form of savanna areas.

b. Suggestion

Habitat protection through various partnership schemes including with the Nanga Bere village community 

needs to be realized. Conservation actions through socialization, knowledge improvement, and mutual benefit 

schemes with local communities are one alternative so that the condition of prey animals and their habitats is 

maintained in supporting the conservation of komodo dragons.
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APPENDIX

Appendix 1. Prey Animal Tally Sheet 

Date :

Land Cover : 

Location :

Coordinates :

No Prey Animal Type Type
Encounter*

Prey Animal Presence Height** When Last Seen Documentation Code

Description:
*) Direct encounters (Documented; Visible); indirect encounters (droppings, tracks, secondary information, etc.)
**) Specifically for Long-tailed monkeys if seen above the stand.
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Appendix 2. Plant Tally Sheet 

Location :

Date :

Habitat Type :

Plot No. :

Plot Coordinates :

Plot Local Name Indones
ian Name Scientific Name Circumf

erence 
(cm)

Diameter 
(cm)

Total Height 
(m)

Branch Free 
Height (m) Photo Code


