
Global Forest Journal Vol.04, No.01 (2026) 64–75 

 

 

Global Forest Journal 
Journal homepage: https://talenta.usu.ac.id/gfj 

 

Vegetation profile around the hornbill nest tree (Bucerotidae) at Way 

Rilau Research Station, Forest Management Unit (FMU) Batutegi  

Elza Febrina Aulia1, Dian Iswandaru1*, Robithotul Huda2, Aris Hidayat2, Aris Subagio2 
1Department of Forestry, Faculty of Agriculture, University of Lampung, Bandar Lampung, 35141, Indonesia 
2Indonesian Rehabilitation Nature Initiative Institution (Yayasan Alam Inisiasi Rehabilitasi Indonesia), Air 

Naningan, 35679, Indonesia 
*Corresponding Author: ndaruforest57@gmail.com  

 
ARTICLE INFO  ABSTRACT 
Article history: 

Received 23 June 2025 

Revised 24 December 2025 

Accepted 10 Januari 2026 

Available online 29 Januari 2026 

 

E-ISSN: 3024-9309 

 

Hornbills are birds capable of flying over long distances, ranging approximately 

from 39 to 55 km. However, habitat loss caused by widespread forest 

encroachment poses a serious threat to their survival. Modeling to visualize the 

canopy structure of potential trees can help visualize the stand profile at the Way 

Rilau Research Station. The aim is to analyze the characteristics of potential 

hornbill nests in habitats identified as suitable for these birds. The research was 

conducted from December 2024 to January 2025 at the Way Rilau Research 

Station (SRWR), FMU Batutegi, Tanggamus Regency. Data collection uses 

vegetation analysis, including observations, to identify trees within a 20 m x 20 m 

plot. The data is analyzed using the Spatially Explicit Individual-based Forest 

Simulator (SExI-FS) software to model and project canopy profiles digitally and 

analyze dominance across all plots using the Important Value Index (IVI). The 

vegetation analysis identified 14 families and 24 tree species, including potential 

nesting trees such as Kepak, Lengsar, Pasang Merah, and Sempur. The highest 

Importance Value Index in this analysis was Quercus sundaicus (40.96%), 

followed by Dipterocarpus korthalsii (32.74%) and Corypha utan (25.03%). 

These results were projected as a stand profile using SExI-FS software to visualize 

the conditions around potential nest trees and the criteria. Based on these 

projections, the potential nest trees have larger crowns than the surrounding 

supporting trees. 
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1. Introduction 

The hornbill, also known as the enggang, is a fruit-eating bird whose presence plays a crucial role in forest 

regeneration. This bird can widely disperse seeds through the fruits it eats, which become droppings and then 

spread widely throughout its range. The hornbill's home range is extensive, spanning approximately 39-55 km 

[1]. In Asia, hornbills are distributed across fragmented rainforests and adjacent modified agroforestry 

plantations [2]. There are 32 recorded hornbill species in Asia, with Indonesia accounting for almost half, 

comprising 13 species spread throughout tropical rainforests [3]. The International Union protects birds that 

are nearly endangered due to various threats for Conservation of Nature (IUCN), the Conservation on 

International Trade in Endangered Species of Wild Fauna and Flora (CITES) are classified as Appendix II, 

and in Indonesia are protected under Law No. 32 of 2024, a revision of Law No. 5 of 1990 concerning 

KSDAHE and Regulation of the Minister of Environment and Forestry 

P.160/MENLHK/SETJEN/KUM.1/12/2018 concerning Protected Species of Animals and Plants. 

Threats to hornbills include deforestation and habitat changes driven by rampant human encroachment on land 

and poaching. According to [3], in their research in Way Canguk TNBBS, they found that hornbill presence is 

influenced by both habitat conditions and human factors, such as hunting for their beaks as decorations or 

home ornaments. Furthermore, the threat of trade that occurs in hornbills (Bucerotidae) is also a problem for 

the sustainability of hornbills in nature [4]. According to [5], logging activities on large trees and fruit trees, 

such as ficus, which hornbills need, can result in reduced habitat for hornbills. It is known that large trees and 
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fruit trees are essential for hornbills. Uncontrolled land use can be the most significant factor in making hornbill 

populations vulnerable. Land cover changes are often caused by humans, who affect nature for their own needs 

rather than being influenced by factors such as climate, soil, and topography [6]. Spatial planning using SExI-

FS software facilitates visualization of stand profiles and simulations of productivity management and annual 

tree growth. According to [7], individual-based natural forest simulations are important because canopy gaps 

caused by tree mortality help maintain species diversity and productivity. 

The Way Rilau Research Station is located in the Batutegi Forest Management Unit (FMU) Core Block, 

Tanggamus Regency, Lampung Province. This location is still identified as an area with criteria for hornbill 

activity. This is due to the area's diverse potential for food trees and its hilly tropical rainforest. The relationship 

between trees and birds plays a crucial role in providing food sources and breeding grounds [8], especially for 

hornbills. Therefore, the increase and presence of birds in this location is significantly driven by the diversity 

of tree species and the provision of varied habitats and food sources to support their survival [9,10]. In addition, 

due to limited research, especially at the Way Rilau Research Station, this study was conducted to analyze the 

nesting potential characteristics in habitats identified as potential nesting sites for hornbills.  

2. Method  

2.1. Area Study 
This research was conducted in December 2024 – January 2025. The research site was the Way Rilau 

Research Station, within the Batutegi Forest Management Unit, Tanggamus Regency, Lampung Province. 
Way Rilau Research Station (SRWR) is a location where hornbill activity is still identified. This is because 
the location still has natural tree diversity and meets the hornbill nesting criteria. This location offers a diverse 
range of fruit feed and nest trees, including those needed by hornbills, such as large-diameter hollow trees. 
Additionally, small fruits, such as those of the ficus tree, are factors that attract hornbills to the Way Rilau 
Research Station (SRWR) for activities and foraging. Based on the results of observations, geographically the 
research location is at the coordinates Potential Nest 1 104°45'38.63"E, 5°10'47.03"S; Potential Nest 2 
104°45'29.33"E, 5°10'33.56"S; Potential Nest 3 104°45'31.63"E, 5°10'36.04"S; and Potential Nest 4 
104°45'24.74"E, 5°10'52.44"S (Figure 1). 

 

Figure 1. Map of potential nest locations at the Way Rilau Research Station (SRWR) [11]. 

2.2. Data Collection 
Data collection was conducted using observation and plotting methods. The observation method involved 

identifying potential nesting sites based on observations and related information, which ultimately led to the 
conclusion that trees with the potential to become hornbill nests were present. The plotting method was used 
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to collect data on tree phases that support hornbill nesting, breeding, and foraging. The plot measured 20 m × 
20 m and was rectangular, as shown in Figure 2. 

 

Figure 2. Illustration of a 20m x 20m plot. 

The plot accounts for potential nesting tree populations and field conditions, and the data include diameter 
at breast height (dbh), total height, and nest height. The following formula is used to measure dbh: 

𝐷 = 𝐾/𝜋       (1) 

Description: D = Diameter; K = Circumference; π = 3.14 

2.3. Data Analysis 
The tree-visualization data analysis will be performed using the Spatially Explicit Individual-based Forest 

Simulator (SExI-Fs) software version 2.1.0. The data collected in Microsoft Excel is converted into a text 
document, which is then imported into the software and formatted according to the plot presented, specifically 
a 20m x 20m grid. After that, the data is entered and visualized in 3D, with the same color representing the 
same parts of the tree, and the entire tree is displayed on the right. The data required for analysis using this 
software include tree species, total tree height, diameter at breast height (DBH), Branch Free Height (BFH), 
cr curve, cr depth, and cr radius, as well as the following crown formula. 

Cr. curve =  Tree height −  BFH     (2) 

Cr. depth =  Tree height −  Widest tree canopy    (3) 

The Cr radius is a combination of each crown, divided into four, with the furthest crown, as simulated in 
Figure 3 below. 

 

Figure 3. Sketch of Cr radius. 

According to [12], the SExI-FS software can visualize environmental conditions, such as tree potential data, 
to view canopy stand profiles. ICRAF has developed this software as a growth simulation model. Then, to find 
dominance in all plots, the Important Value Index (IVI) is used, which can be calculated using the formula: 

IVI =  RD +  DR +  FR      (4) 
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The formula above shows where Relative Density (RD), Relative Dominance (DR), and Relative Frequency 
(RF) are each calculated using the following formula: 

𝑆𝑝𝑒𝑐𝑖𝑒𝑠 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 =  
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑠 𝑜𝑓 𝑎 𝑠𝑝𝑒𝑐𝑖𝑒𝑠

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑜𝑡𝑎𝑙 𝑠𝑎𝑚𝑝𝑙𝑒 𝑢𝑛𝑖𝑡𝑠
 × 100    (5) 

𝑅𝐷 =  
𝐷𝑒𝑛𝑠𝑖𝑡𝑦 𝑜𝑓 𝑎 𝑡𝑦𝑝𝑒

𝐷𝑒𝑛𝑠𝑖𝑡𝑦 𝑜𝑓 𝑎𝑙𝑙 𝑡𝑦𝑝𝑒𝑠
 × 100     (6) 

𝐹𝑟𝑒𝑘𝑢𝑒𝑛𝑠𝑖 𝑡𝑦𝑝𝑒 =  
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑙𝑜𝑡𝑠 𝑤ℎ𝑒𝑟𝑒 𝑎 𝑠𝑝𝑒𝑐𝑖𝑒𝑠 𝑤𝑎𝑠 𝑓𝑜𝑢𝑛𝑑

𝑆𝑢𝑚 𝑜𝑓 𝑎𝑙𝑙 𝑝𝑙𝑜𝑡𝑠
 × 100   (7) 

𝐹𝑅 =  
𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑜𝑓 𝑎 𝑡𝑦𝑝𝑒

𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑜𝑓 𝑎𝑙𝑙 𝑡𝑦𝑝𝑒𝑠 
 × 100     (8) 

𝐷𝑜𝑚𝑖𝑛𝑎𝑛𝑐𝑒 𝑜𝑓 𝑡𝑦𝑝𝑒 =  
𝑇ℎ𝑒 𝑏𝑎𝑠𝑖𝑐 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑎 𝑡𝑦𝑝𝑒

𝑇𝑜𝑡𝑎𝑙 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒 𝑢𝑛𝑖𝑡𝑠
 × 100    (9) 

𝐷𝑅 =  
𝐷𝑜𝑚𝑖𝑛𝑎𝑛𝑐𝑒 𝑜𝑓 𝑎 𝑠𝑝𝑒𝑐𝑖𝑒𝑠

𝐷𝑜𝑚𝑖𝑛𝑎𝑛𝑐𝑒 𝑜𝑓 𝑎𝑙𝑙 𝑡𝑦𝑝𝑒𝑠
× 100     (10) 

3. Results and Discussion 

3.1. Variety of Tree Species 
Based on the results of vegetation analysis on potential nest trees at the Way Rilau Research Station, there 

are four potential nest trees for hornbills and 20 types of supporting trees around the nest trees belonging to 14 
identified families. These families include Arecaceae, Asteraceae, Dilleniaceae, Dipterocarpaceae, 
Euphorbiaceae, Fagaceae, Lamiaceae, Lauraceae, Lecythidaceae, Malvaceae, Meliaceae, Myrtaceae, 
Phylantaceae, and Sapindaceae. Trees from these various families generally serve a role for hornbills, such as 
providing foraging and perching sites. In addition, information regarding food trees at the Way Rilau Research 
Station (SRWR) states that the most likely food trees preferred by hornbills are Gebang, Durian alas, Kecapi, 
Kokosan Monyet, Langsat lutung, Kepak, Kisireum, Kanyere badak, Buni utan, Lengsar, and Laban, which 
are included in the fleshy and juicy fruit. Additionally, one of the trees has a natural hole that serves as a 
potential nesting site for hornbills. To view the individuals of each tree type, the information is presented in 
Tables 1, 2, 3, and 4.4. Conclusion. It is the last section in the AIM (RAD) C model. It summarizes the research 
findings and discussion. 

Table 1. Plant Types in potential nest plot 1 

Family Local Name Scientific Name Total 

Arecaceae Gebang Corypha utan 4 

Myrtaceae Kepak Syzygium polycephalum 1 

Malvaceae Bengang Neesia altissima 3 

Lamiaceae Laban Vitex pinnata 2 

Euphorbiaceae Kareumbi 
Homalanthus 

populifolius 
1 

Asteraceae Africa Vernonia amygdalina 1 

Dipterocarpaceae Pasang abu Dipterocarpus korthalsii 2 

Meliaceae Kecapi Sandoricum koetjape 1 

Total 16 

 

Table 2. Plant types in potential nest plot 2 

Family Local Name Scientific Name Total 

Dipterocarpaceae 

Pasang Abu Dipterocarpus korthalsii 1 

Pasang Dipterocarpus blumei 1 

Meranti Dipterocarpus sp. 1 

Euphorbiaceae Kareumbi Homalanthus populifolius 2 

Fagaceae Pasang Merah Quercus sundaicus 1 

Malvaceae Semangkok Scaphium macropodum 1 

Phyllanthaceae 
Buni Utan Antidesma sp. 1 

Kanyere Badak Bridelia glauca 1 
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Sapindaceae Lengsar Pometia pinnata 1 

Total 10 

 

Table 3. Plant types in potential nest plot 3 

Family Local Name Scientific Name Total 

Arecaceae Gebang Corypha utan 2 

Dipterocarpaceae Pasang Abu Dipterocarpus korthalsii 1 

Fagaceae 
Pasang merah Quercus sundaicus 2 

Pasang putih Lithocarpus indicus 2 

Lauraceae Huru batu Litsea glutinosa 1 

Myrtaceae Kisireum Syzygium polyanthum 1 

Total 9 

 

Table 4. Plant types in potential nest plot 4 

Family Local Name Scientific Name Total 

Dipterocarpaceae 
Pasang Abu Dipterocarpus korthalsii 1 

Meranti braga Shorea sp. 1 

Dilleniaceae Simpur Dillenia excelsa 1 

Malvaceae Durian alas Durio sp. 1 

Meliaceae 
Kecapi Sandoricum koetjape 1 

Langsat lutung Aglaia lawii 1 

Total 7 

 

The plant types in the table are the results of observations on the tree phase in a 20m x 20m plot that has 
been determined as a potential plot for nest trees and supporting trees. The results show that around the nest, 
there are differences in tree diversity where path B has three plots, namely plot 1, plot 2, and plot 3, which can 
be seen (Table 1, Table 2, Table 3). The diversity of tree phases is significantly greater than in path A, 
specifically in Plot 4 (Table 4). This is evident from the land cover and the observed tree diversity during data 
collection along the two paths. Path B still dominates diversity in the tree phase, along with the potential for 
nest trees in very dense land cover conditions. In contrast, Path A still exhibits considerable tree diversity in 
the seedling, sapling, and pole phases. However, both paths have abundant fruit tree diversity.  

In the plots and vegetation around the potential nesting tree locations, most of the trees are fruit-bearing 
trees needed by hornbills as a food source, as stated by [3], that hornbills at the Way Canguk Research Station 
of Bukit Barisan Selatan National Park have several families that are the same in the type of fruit feed at the 
Way Rilau Research Station, including the Aracaceae, Euphorbiaceae, Lauraceae, Malvaceae, and Meliaceae 
families. In addition, the Dipterocarpaceae family is also part of the hornbill food trees. Therefore, hornbills 
still make their presence known around the location to search for food. As stated [13], hornbills are fruit-eating 
animals (Frugivores), so fruit-bearing trees are essential for their needs. The fruits eaten by hornbills are 
usually small, such as those of the ficus tree. These trees are characteristic of hornbills, distinguished by their 
large diameters and towering heights. This is because hornbills are animals that avoid predators on the ground. 
The results of the tree data show the dominance levels in all plots: red tide (40.96%), gray tide (32.74%), and 
gebang (25.03%) (Table 5). 

Table 5. Importance value index (IVI) 

No Local Name Scientific Name RD FR DF IVI 

1 Afrika Vernonia amygdalina 2.38 3.23 0.80 6.40 

2 Bengang Neesia altissima 7.14 3.23 4.51 14.88 

3 Buni utan Antidesma sp. 2.38 3.23 0.75 6.36 

4 Durian alas Durio sp. (kemungkinan) 2.38 3.23 0.00 5.61 

5 Gebang Corypha utan 14.29 6.45 4.30 25.03 

6 Huru batu Litsea glutinosa 2.38 3.23 0.60 6.20 

7 Kanyere badak Bridelia glauca 2.38 3.23 0.58 6.19 

8 Kareumbi Homalanthus populifolius 7.14 6.45 1.10 14.69 

9 Kecapi Sandoricum koetjape 4.76 6.45 4.79 16.00 

10 Kepak Syzygium polycephalum 2.38 3.23 15.04 20.65 

11 Kisireum Syzygium polyanthum 2.38 3.23 0.80 6.40 
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No Local Name Scientific Name RD FR DF IVI 

12 Kokosan monyet Dysoxylum caulostachyum 2.38 3.23 0.91 6.51 

13 Laban Vitex pinnata 4.76 3.23 3.42 11.41 

14 Langsat lutung Aglaia lawii 2.38 3.23 0.69 6.30 

15 Lengsar Pometia pinnata 2.38 3.23 5.95 11.55 

16 Meranti Dipterocarpus sp. 2.38 3.23 4.19 9.79 

17 Meranti braga Dipterocarpus sp. (kemungkinan) 2.38 3.23 0.77 6.38 

18 Pasang Dipterocarpus blumei 2.38 3.23 1.62 7.23 

19 Pasang abu Dipterocarpus korthalsii 11.90 12.90 7.94 32.74 

20 Pasang merah Quercus sundaicus 7.14 6.45 27.36 40.96 

21 Pasang putih Lithocarpus indicus 4.76 3.23 2.16 10.15 

22 Putat sungai Barringtonia racemosa 2.38 3.23 1.84 7.45 

23 Semangkok Scaphium macropodum 2.38 3.23 0.84 6.45 

24 Sempur Dillenia excelsa 2.38 3.23 9.06 14.67 

 Total 100.00 100.00 100 300.00 

 

3.2. Spatially Explicit Individual-based Forest Simulator 
Crown profile structure is a method for visualizing the shape of a habitat or location for animals, including 

hornbills. This individual-based simulator is designed to explore forest vegetation and project stand profiles 
and can demonstrate changes driven by various factors, such as climate. Furthermore, this simulator is used to 
observe tree growth [14,15]. Furthermore, the software used to visualize stand profiles in potential nesting 
trees is shown in the following figure. 

3.3. Potential nest 1: Kepak (Syzygium polycephalum) 
Based on the research results, the kepak tree was identified as a potential nest tree at an altitude of 361 

meters above sea level, with a slope of -27 degrees. In Figure 3, the kepak tree is marked with code 2, which 
has a wide crown sketch. Kepak has a natural tree hole at an altitude of 9.4 m with a total height of 24.2 m and 
a DBH of 103.8. Then, to see the tree type from the code in Figure 4, which aims to facilitate tree identification, 
refer to Table 6 below. 

 

Figure 4. Sketch of stand profile (potential 1). 

 

Table 6. Tree code and tree type 1 

Tree Code Local Name Scientific Name 

1.  Bengang Neesia altissima 

2.  Kepak Syzygium polycephalum 

3.  Putat sungai Barringtonia racemosa 

4.  Bengang Neesia altissima 

5.  Laban Vitex pinnata 
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6.  Laban Vitex pinnata 

7.  Gebang Corypha utan 

8.  Gebang Corypha utan 

9.  Gebang Corypha utan 

10.  Gebang Corypha utan 

11.  Bengang Neesia altissima 

12.  Kareumbi Homalanthus populifolius 

13.  Afrika Vernonia amygdalina 

14.  Pasang abu Dipterocarpus korthalsii 

15.  Pasang abu Dipterocarpus korthalsii 

16.  Kecapi Sandoricum koetjape 

 

Kepak (Syzygium polycephalum), commonly called gowok, is a plant that has a tall and large tree size, has 
oval-shaped leaves, and has clustered fruit, and can be found in areas with an altitude of 200-1,800 meters 
above sea level [16]. Besides being known as gowok, this plant is also called kupa/ruruhi and belongs to the 
Myrtaceae family, a member of the guava group. This plant is a natural biological resource often found growing 
wild in forests and has numerous benefits [17]. This plant, which exhibits incredible diversity in Southeast 
Asia, is also found in tropical and subtropical regions, such as Indonesia, Malaysia, and East India [18]. 

  

 

A : Top view B : Front view  

Figure 5. 3D stand profile of trees at the research location (potential 1). 

3.4. Potential nest 2: Lengsar (Pometia pinnata) 
Based on research results from the Way Rilau Research Station (SRWR), Lengsar is located at an altitude 

of 365 meters above sea level, with a slope of -25 degrees. The tree leaves were in a fall period, which caused 
the canopy in Figure 6, code 5, to have only half its normal size. In addition, Lengsar has a total height of 25.8 
m with a diameter at breast height (Dbh) of 65.5 cm. Field conditions indicate that Lengsar has a natural hole 
at a height of 9 m, which can be used as a breeding or perching place for hornbills. The types of trees in the 
potential Lengsar nest plot are listed in Table 7. 
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Figure 6. Sketch of the standing profile (potential 2). 

Table 7. Identification of tree types in potential Sarang Lengsar plots 

Tree Code Local Name Scientific Name 

1.  Kareumbi Homalanthus populifolius 

2.  Pasang Merah Quercus sundaicus 

3.  Kareumbi Homalanthus populifolius 

4.  Kanyere Badak Bridelia glauca 

5.  Lengsar Pometia pinnata 

6.  Pasang Abu Dipterocarpus korthalsii 

7.  Pasang Dipterocarpus blumei 

8.  Meranti Dipterocarpus sp. 

9.  Semangkok Scaphium macropodum 

10.  Buni Utan Antidesma sp. 

 

Lengsar (Pometia pinnata), commonly called matoa, is a plant from the Sapindaceae family, which includes 
a species of fruit tree. This plant originates from Papua and is believed to have health benefits. This plant, 
endemic to Southeast Asia, is found throughout Indonesia [19]. Therefore, this plant is identified as a nest tree 
along with a supporting tree when hornbills do not forage far from their nest location. Lengsar or matoa has 
benefits in various parts, including leaves, seeds, fruit skin, and bark (although it cannot be consumed directly) 
[20]. Therefore, matoa is defined as a tree rich in benefits, and [21] states that hornbills eat fruits from several 
trees rich in protein, such as forest nutmeg, lipids, and walnuts. 

  

 

A : Top view B : Front view  

Figure 7. 3D stand profile of trees at the research location (potential 2). 
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3.5. Potential nest 3: Pasang Merah (Quercus sundaicus) 
Pasang merah (Quercus sundaicus) is a tree species identified as a potential nesting tree; in Figure 8, the 

red pair is marked with code 2. This sign facilitates the identification and visualization of the sketch of the 
stand profile by type, as shown in Table 8. 

 

Figure 8. Sketch of the standing profile (potential 3). 

Table 8. Identification of tree types in potential Sarang Lengsar plots 

Tree Code Local Name Scientific Name 

1.  Pasang Merah Quercus sundaicus 

2.  Pasang Merah Quercus sundaicus 

3.  Pasang Putih Lithocarpus indicus 

4.  Pasang Abu Dipterocarpus korthalsii 

5.  Huru Batu Litsea glutinosa 

6.  Gebang Corypha utan 

7.  Kisireum Syzygium polyanthum 

8.  Gebang Corypha utan 

9.  Pasang Putih Lithocarpus indicus 

 

Based on research at the Way Rilau Research Station (SRWR), red tides were found at an altitude of 386 
meters above sea level with a slope of -43 degrees. The results also showed that the red tide has a total height 
of 25.7 m, a diameter of 100 cm, and a nest hole height of 12 m. What makes red tides a potential target, 
besides their height, is the presence of natural holes in the trees, which can serve as nesting sites for hornbills. 

  

 

A : Top view B : Front view  

Figure 9. 3D stand profile of trees at the research location (potential 3). 
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3.6. Potential nest 4: Sempur (Dillenia excelsa) 
In the sketch in Figure 10, the potential for the sarang sempur tree is marked with code 5, which has a broad 

crown. Based on research, sempur was found at an altitude of 386 meters above sea level and a slope of -10 
degrees. Furthermore, to view the tree species in the potential Sarang Lengsar plot, refer to Table 9 below. 

 

Figure 10. Sketch of the standing profile (potential 4). 

Table 9. Identification of tree types in potential Sarang Lengsar plots 

Tree Code Local Name Scientific Name 

1.  Kokosan monyet Dysoxylum caulostachyum 

2.  Langsat lutung Aglaia lawii 

3.  Meranti braga Shorea sp 

4.  Durian alas Durio sp. 

5.  Sempur Dillenia excelsa 

6.  Pasang abu Dipterocarpus korthalsii 

7.  Kecapi Sandoricum koetjape 

 

Sempur (Dillenia excelsa) is a plant belonging to the Dilleniaceae family, characterized by dense leaves and 
a broad canopy. It is widely found in Indonesia, including Java, Kalimantan, and Sumatra [22]. In addition, 
this family is recorded as having as many as sixty genera with the broadest distribution area [23]. The study's 
results also showed a total height of the potential nest to be 29 m, with a diameter of 80.5 cm. Natural holes 
between the tree trunks make the trees potential nesting sites for hornbills. The total height of the nest from 
the ground is approximately 10.4 m, which can serve as a criterion for hornbill nests to avoid predators during 
nesting. 

  

 

A : Top view B : Front view  

Figure 11. 3D stand profile of trees at the research location (potential 4). 

Kecapi 
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A stand profile, which provides a three-dimensional view of the horizontal and vertical tree structures, can 
help analyze stand structures for desired shapes, as shown in the image above, which clearly demonstrates the 
shape based on previously obtained data. The tree species in the plot are generally the food trees that hornbills 
require. These results indicate that the study area exhibits diverse stand structures with diverse characteristics 
across various canopy strata. Nest trees tend to be taller and larger, making them ideal for wildlife, particularly 
hornbills, which require large spaces and heights for breeding and protection from predators [24]. 

Furthermore, the presence of large trees with substantial trunk diameters and expansive canopies also 
indicates that the area is protected and pristine, thereby providing the availability of trees and the characteristics 
required by hornbills. Holes in the tree trunks are also a key factor in determining nesting potential. According 
to [25], in their research, hornbills tend to choose nesting sites in living trees with holes. From the results of 
their research, they identified four potential nests, including those of Madhuca, Canarium, Terminalia, and 
Heritiera. Meanwhile, in this study, four potential species were identified at the Way Rilau Research Station 
(SRWR), including Syzygium, Pommetia, Quercus, and Dillenia. In addition, research by [26] and [27] in Asia 
identified four potential species, including Dipterocarpus, Eugenia, Tetrameles, and Nephelium. The analysis 
also shows that the number of available tree species can influence hornbill nesting-site preferences, and the 
presence of these species indicates that the forest at the research location still has the potential to serve as a 
suitable habitat for hornbills. 

4. Conclusion 
Tree diversity, including potential and supporting trees for hornbills, was identified based on vegetation 
analysis. There are 24 species from 14 families, including Araceae, Asteraceae, Dilleniaceae, 
Dipterocarpaceae, Euphorbiaceae, Fagaceae, Lamiaceae, Lauraceae, Lecythidaceae, Malvaceae, Meliaceae, 
Myrtaceae, Phyllanthaceae, and Sapindaceae. Based on the results of the Importance Value Index (IVI), the 
dominant species of the entire plot are the red tide species (40.96%), the ash tide (32.74%), and the gebang 
(25.03%). Of the 24 tree species identified, 4 are potential nest trees: kepak, lengsar, red tide, and sempur. This 
was identified based on visible criteria, where parts of the tree have natural holes that are potentially suitable 
for hornbills to nest. Additionally, the visualization results obtained using SExI-FS Software indicate that nest 
trees predominate in terms of tree height and canopy area. Conditions that support hornbills around nest trees, 
such as food trees, are also critical because they enable hornbills to obtain food without having to fly away 
from the nest location, making this habitat more optimal for their survival.  

References 

[1]  B. Mangangantung, D. Y. Katili, Saroyo, dan P. V. Maabuat, “Densitas dan jenis pakan burung rangkong 

(Rhyticeros cassidix) di Cagar Alam Tangkoko Batuangus,” Rasinta, vol. 4, no. 1, pp. 88–92, 2015. 

[2]  R. A. Fitriansyah, A. Setiawan, E. L. Rustiati, L. Utoyo, dan M. C. Sibarani, “Spatial distribution and 

temporal patterns of food tree availability of hornbills (Bucerotidae) at Way Canguk Research Station, 

Bukit Barisan Selatan National Park, Indonesia,” Biodiversitas, vol. 23, no. 4, pp. 1990–1997, 2022. 

[3]  M. S. Pratama, A. Setiawan, S. P. Harianto, dan N. Nurcahyani, “Keanekaragaman jenis burung rangkong 

(Bucerotidae) di Stasiun Penelitian Way Canguk Taman Nasional Bukit Barisan Selatan,” Jurnal 

Belantara, vol. 4, no. 2, pp. 153–163, 2021. 

[4]  S. Agina, G. Indra, dan E. Subrata, “Populasi burung rangkong (Bucerotidae) di SPTN Wilayah III Taman 

Nasional Kerinci Seblat Kabupaten Pesisir Selatan Sumatera Barat (Studi kasus Nagari Salido Sari Bulan 

Kecamatan IV Jurai),” Strofor Journal, vol. 6, no. 2, pp. 69–76, 2022. 

[5]  M. Rahayuningsih dan E. K. N., “Profil habitat Julang Emas (Aceros undulatus) sebagai strategi 

konservasi di Gunung Ungaran, Jawa Tengah,” Indonesian Journal of Conservation, vol. 2, no. 1, 2013. 

[6]  A. Kusmandari, I. Pratiwi, dan S. Widiasmoro, “Run of prediction by using small plots at teak forest, dry 

land and settlement areas in Pitu Village, Ngawi, East Java,” IOP Conference Series: Earth and 

Environmental Science, vol. 449, pp. 1–10, 2020. 

[7]  K. Arii, J. P. Caspersen, T. A. Jones, dan S. C. Thomas, “A selection harvesting algorithm for use in 

spatially explicit individual-based forest simulation models,” Ecological Modelling, pp. 251–266, 2008. 

[8]  A. L. Maulidya, D. Dasumiati, dan W. Widodo, “Keragaman dan kepadatan populasi burung di kawasan 

hijau Cibinong Science Center (CSC) LIPI, Jawa Barat,” Jurnal Biologi, vol. 14, no. 2, pp. 325–334, 

2021. 

[9]  A. Saefullah, A. H. Mustari, dan A. Mardiastuti, “Keanekaragaman jenis burung pada berbagai tipe habitat 

beserta gangguannya di Hutan Penelitian Dramaga, Bogor, Jawa Barat,” Media Konservasi, vol. 20, no. 

2, pp. 117–124, 2015, doi: 10.29244/MEDKON.20.2. 



Global Forest Journal Vol. 04, No. 01 (2026) 64–75 75 

[10] R. R. Maulana, Y. R. Fitriana, D. Iswandaru, dan A. Darmawan, “Analisis korelasi keanekaragaman jenis 

pohon dan burung pada hutan kemasyarakatan FMU Batutegi,” Wahana Forestra: Jurnal Kehutanan, 

vol. 20, no. 1, pp. 1–12, 2025. 

[11] E. F. Aulia, Karakteristik Habitat Bersarang Burung Rangkong (Bucerotidae) di Stasiun Riset Way Rilau 

(SRWR) Blok Inti FMU Batutegi, Kabupaten Tanggamus, Provinsi Lampung, Skripsi, 2025. 

[12] R. Muryunika, Strategi Pengelolaan dan Pengembangan Agroforestri Berbasis Kelapa Sawit di Jambi, 

Institut Pertanian Bogor, Bogor, Indonesia, 2015. 

[13] D. Irawan, N. Nurcahyani, Priyambodo, M. Kanedi, dan L. Utoyo, “Observation of the growth of hornbill 

seeds at the Way Canguk Research Station, Bukit Barisan Selatan National Park,” Jurnal Ilmiah Biologi 

Eksperimen dan Keanekaragaman Hayati (J-Bekh), vol. 9, no. 1, pp. 12–23, 2022. 

[14] H. Pretzsch, D. I. Forrester, dan T. Rotzer, “Representation of species mixing in forest growth models: A 

review and perspective,” Ecological Modelling, vol. 313, pp. 276–292, 2015. 

[15] I. Maréchaux dan J. Chave, “An individual-based forest model to jointly simulate carbon and tree diversity 

in Amazonia: Description and application,” Ecological Monographs, vol. 84, no. 4, pp. 632–644, 2017. 

[16] Dinas Pertamanan dan Hutan Kota, “Taman hutan: Tanaman,” 2021. [Online]. Available: 

https://pertamananpemakaman.jakarta.go.id/v140/t602/4f018b2ff6bfafe9f9321652101b68f1 

[17] W. O. N. T. Dewi, F. Dewi, Ardiansyah, Aswad, dan St. Mantasia, “Analysis of saponin content in ruruhi 

plant (Syzygium polycephalum Merr) in Kendari City, Southeast Sulawesi,” International Journal of 

Science and Environment, vol. 3, no. 1, pp. 21–24, 2023. 

[18] Tukiran, A. P. Wardana, N. Hidayati, dan K. Shimizu, “An ellagic acid derivative and its antioxidant 

activity of chloroform extract of stem bark of Syzygium polycephalum Miq. (Myrtaceae),” Indonesian 

Journal of Chemistry, vol. 18, no. 1, pp. 26–34, 2018. 

[19] Sutomo, N. Hasanah, Arnida, dan A. Sriyono, “Standarisasi simplisia dan ekstrak daun matoa (Pometia 

pinnata J.R. Forst & G. Forst) asal Kalimantan Selatan,” Jurnal Pharmascience, vol. 8, no. 1, pp. 101–

110, 2021. 

[20] P. A. R. Utoro, J. E. Witoyo, dan M. Alwi, “Tinjauan literatur singkat bioaktivitas ekstrak daun matoa 

(Pometia pinnata) dari Indonesia dan aplikasinya pada produk pangan,” Journal of Tropical Agrifood, 

vol. 4, no. 2, pp. 667–676, 2022. 

[21] R. Rudiansyah dan M. Radhi, “Perilaku satwa liar pada kelas burung (Aves),” vol. 12, pp. 11–19, 2019. 

[22] F. Sidiq dan H. Fauzi, “Learning about evaluation and antifungal activity of simpur leaf extract shampoo 

(Dillenia indica L.) toward Candida albicans causing dandruff,” International Journal of Ethno-Sciences 

and Education Research, vol. 3, no. 1, pp. 14–20, 2023. 

[23] G. D. N. Gholamreza, F. Shamsa, P. Khosrokhavar, E. Mohammadi, dan J. Javadzadeh, “Formulation of 

herbal conditioner shampoo using extract of fenugreek seeds and evaluation of its physicochemical 

parameters,” African Journal of Pharmacy and Pharmacology, vol. 5, no. 22, pp. 2420–2427, 2011. 

[24] S. Kamal, M. Mulyadi, N. Amin, dan R. Ahadi, “Spesies burung famili Bucerotidae pada ekosistem 

Tahura Pocut Meurah Intan sebagai materi pendukung mata kuliah ekologi,” BIOTIK: Jurnal Ilmiah 

Biologi Teknologi dan Kependidikan, vol. 7, no. 1, p. 1, 2019. 

[25] Ardiantiono et al., “Density estimates and fruit availability in a lowland tropical rainforest site of Leuser 

Landscape, Indonesia: Preliminary data towards long-term monitoring,” Hornbill: Natural History and 

Conservation, vol. 1, no. 1, pp. 2–11, 2020. 

[26] P. Poonswad, “Nest site characteristics of four sympatric species of hornbills in Khao Yai National Park, 

Thailand,” Ibis, vol. 137, pp. 183–191, 1995. 

[27] M. F. Kinnaird dan T. G. O’Brien, The Ecology and Conservation of Asian Hornbills, Chicago, IL, USA: 

University of Chicago Press, 2007. 

 

 

https://pertamananpemakaman.jakarta.go.id/v140/t602/4f018b2ff6bfafe9f9321652101b68f1

