
IOP Conference Series: Earth and Environmental Science

PAPER • OPEN ACCESS

Forest Health Analysis Based on Flora Biodiversity
Indicators in Gapoktan Harapan Sentosa KPHL
BatuTegi, Lampung
To cite this article: Lis Nur Ajijah et al 2022 IOP Conf. Ser.: Earth Environ. Sci. 995 012003

 

View the article online for updates and enhancements.

You may also like
The use of Analytical Network Process
(ANP) Approach to Assess the Health of
Natural Production Forest
Erianto I Putra, Supriyanto, Herry
Purnomo et al.

-

Assessment of the Health of Community
Forests Based on Rubber (Hevea
brasiliensis) in Tulang Bawang Regency
Selvira, Rahmat Safe’i and Slamet Budi
Yuwono

-

Determination of electron energy
distribution function shape for non-
Maxwellian plasmas using floating
harmonics method
Sung-Ryul Huh, Nam-Kyun Kim, Hyun-
Joon Roh et al.

-

This content was downloaded from IP address 103.3.46.176 on 17/02/2023 at 01:39

https://doi.org/10.1088/1755-1315/995/1/012003
/article/10.1088/1755-1315/394/1/012040
/article/10.1088/1755-1315/394/1/012040
/article/10.1088/1755-1315/394/1/012040
/article/10.1088/1755-1315/1104/1/012012
/article/10.1088/1755-1315/1104/1/012012
/article/10.1088/1755-1315/1104/1/012012
/article/10.1088/0022-3727/48/2/022001
/article/10.1088/0022-3727/48/2/022001
/article/10.1088/0022-3727/48/2/022001
/article/10.1088/0022-3727/48/2/022001
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuC0irYGqcmkZd7Wl5nGS2n4KSlqDC6XAuZGU-FuJiTYQ0CKV_fFSha_Yel73Ftq1QNys6opgoAa3bJzNYhPMWbK9pNxl7E8xy-JC3akBl0bd_C-rV2pqo3l_zURepxDQHbRzySas25_KwTuTU1ZD_NwzzQNYnAJleGWksnit3ytW-tIco2RXAocmc47W3v4O8qaFvb-3CtD1mFbCJmBJqiBf-_Nt_zOQgpkdV0J10gHrTfpyTcpkm67vUjZxXzJXAhy8wXQlOV4kUyVQ0gwTQb7cn33OKiSWSSP03DJ_aNlQ&sai=AMfl-YT1X7RpL1kKFYpBkSc2yWANi1Tq4YDB_duwoz-re-A5ab2G_bJ30qAi5tmUZv-7HCQMEY2TPdiS7RnP7Sk&sig=Cg0ArKJSzDRGnqKP9j09&fbs_aeid=[gw_fbsaeid]&adurl=https://ecs.confex.com/ecs/244/cfp.cgi%3Futm_source%3DIOP%26utm_medium%3Dbanners%26utm_campaign%3D244AbstractSubmit


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

Sriwijaya Conference on Sustainable Environment, Agriculture and Farming System
IOP Conf. Series: Earth and Environmental Science 995 (2022) 012003

IOP Publishing
doi:10.1088/1755-1315/995/1/012003

1

Forest Health Analysis Based on Flora Biodiversity Indicators 
in Gapoktan Harapan Sentosa KPHL BatuTegi, Lampung 

Lis Nur Ajijah1, Rahmat Safe’i2, Slamet Budi Yuwono3, Hari Kaskoyo4 
1,4Department of Forestry, University of Lampung, Bandar Lampung, Indonesia 
2,3Master of Forestry Study Program, University of Lampung, Bandar Lampung, 
Indonesia 
 
2Corresponding author: rahmat.safei@fp.unila.ac.id 
1lisnurajijah1199@gmail.com 
3slamet.budi@fp.unila.ac.id 
4hari.kaskoyo@fp.unila.ac.id 

Abstract. The BatuTegi KPHL controlled area has relatively high biodiversity, including tree 
species diversity. Therefore, the health of the KPHL BatuTegi forest can be assessed by 
considering the diversity of existing tree species and identifying them as a measure of the 
sustainability of the forest ecosystem. This study aims to clarify the diversity of tree species as 
an index for assessing the health status of KPHL BatuTegi forests. This study was conducted in 
the GapoktanHarapanSentosa KPHL Batutegiarea using the Forest Health Monitoring (FHM) 
method. The result obtained is that the average health of the forest inBatutegi KPHL is 
moderate at a value of 2.72. Therefore, the health of the BatuTegi KPHL forest is reasonably 
healthy (stable). 

Keywords: Forest health; Forest Health Monitoring (FHM); tree diversity 

1. Introduction 
According to the Forestry Act No. 41 of 1999, the main function of protected areas is to protect life 

support systems to regulate water management, prevent flooding, control erosion, prevent seawater 
intrusion and maintain soil fertility. The protected forest at Banjaran Resort in Batutegi KPHL 
administrative district is one of the strategic areas for community life support. If forests are not 
managed properly, various important aspects related to their existence can be disrupted[1], [2], [3]. 
According to Act No. 41 of 1999 on Forest Management, the FMU is the smallest unit of a site-level 
forest management system. Forest management is an attempt to involve communities in supporting 
forest sustainability[4], [5]. In their management, community participation becomes a key factor[6], 
[7], [8]. 

Through the social forest system, the government established the community forest system 
(HKm)[9]. According to the Regulation of the Minister of Forestry of the Republic of Indonesia No. 
P.88/Menhut-II/2014 on Community Forests or abbreviated as HKm, or State-owned Forests, its use is 
aimed at improving the welfare areas of people living in and around forests. One of the state-owned 
forests designated as HKm's work area is a protected forest[10]. For Lampung province, HKm is 
expected to minimize damage to remaining forests and restore damaged forests through the 
involvement of communities surrounding the forests[11], [10], [12]. One of the HKm's in Lampung is 
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the Harapan Sentosa HKm, whose management is located in a forest reserve with a variety of tree 
species. 

Biodiversity or biodiversity is important for life. Biodiversity acts as an indicator and means of 
ecological systems and species changes. Biodiversity in it also includes species richness and complex 
ecosystems that can affect the community of organisms, the stability and development of the 
ecosystem [13]. 

Tree species diversity is a useful indicator of forest health[9]. A forest can be said to be a healthy 
forest if it is still able to perform the main functions previously identified[13]. According to this 
statement, it is necessary to measure forest health to understand the physical and biological state of the 
forest. Measuring forest health is an indicator of sustainable forest management[14]. Forest health 
measurements are designed to determine the state of the forest and identify the right plan to overcome 
and improve it. From an ecological point of view, a healthy forest refers to a forest in which all 
components contained in the forest exhibit balanced interactions[15]. 

Forest Health Monitoring (FHM) is a method for monitoring, assessing and reporting the status, 
changes and long-term trends of forest health using measurable ecological indicators[16], [17]. One of 
the indicators for assessing forest health is tree species diversity, which has been identified as a 
criterion for the sustainability of forest ecosystems [18]. Changes in land cover can lead to a decline in 
biodiversity, which in turn leads to changes in forest health in the KPHL area of BatuTegi. Therefore, 
this study aimed to identify the diversity of existing tree species as an indicator for assessing forest 
health. 

 
2. Method 

This research was carried out in 3 cluster plots in the arable land of Gapoktan Harapan Sentosa 
KPHL BatuTegi. This research was conducted in November 2021. The research location can be seen 
in FIGURE 1. 

 

Figure 1. Map of research location 
 
Forest health indicator data taken is biodiversity based on tree species diversity [19]. Measurement 

data was collected in Gapoktan Harapan Sentosa to determine the health status of the forest using the 
Forest Health Monitoring (FHM) method [20]. The cluster plots used in the measurement are 3 cluster 



Sriwijaya Conference on Sustainable Environment, Agriculture and Farming System
IOP Conf. Series: Earth and Environmental Science 995 (2022) 012003

IOP Publishing
doi:10.1088/1755-1315/995/1/012003

3

plots at three research locations. The number of cluster plots is determined based on a management 
perspective on the type of location/planting pattern consisting of monoculture, jungle, and agroforestry 
cropping patterns. 

Making clusters – plots or measuring plots are carried out to take several objects representing the 
entire observed area. The cluster-plot design was made based on the reference of the FHM technique 
[21]. For example, one cluster plot has an area of 0.4 ha, representing one (1) ha of forest area [18]. 1 
The cluster plot consists of 4 annular plots, four subplots, and four micro plots with radii of 17.95 m, 
7.32 m, and 2.07 m, respectively. 

 

 

Figure 2. FHM plot cluster design 
 
The measurement of biodiversity indicators is carried out based on the species diversity index, 

which can be calculated using the Shannon-Wiener Index calculation formula, namely: 
H’ = -∑ pi.ln.pi 

where H' is the diversity index and pi is ni/N. Ln is the natural logarithm, ni is the number of 
individuals of the ith species, and N is the number of individuals of all species. 

If H' < 1, the environmental conditions of the vegetation community are less stable; if the value of 
H' is between 1-2, the vegetation community is in a stable environmental state; if H' > 2, the 
vegetation community is in a very stable environment Environmental status [22]. 

When measuring forest health, one indicator is used, the diversity of tree species. The data obtained 
were used to determine forest health as measured by FHM. Forest health is determined by multiplying 
the weighted value by the score for each forest health indicator. The NKHKm value is the final value 
of forest health and can be calculated using the following formula [18]. 

NKHKm = ∑(NT x NS) 
Description : 
NKHKm = Final value of community forest health condition 
NT = Parameter weighted value of each ecological indicator of community forest health 
NS = Parameter score of each ecological indicator of communityforest health 
 

The weighted value is obtained through pairwise comparisons of the forest health indicators. In 
contrast, the score value is obtained by transforming the value of each parameter of the ecological 
forest health indicators. 
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3. Result and Discussion  
Community forest management has the principle of getting the benefits of forest resources 

optimally and fairly with sustainable management. Forest monitoring is important to know in carrying 
out a HKm management [9]. The assessment of biodiversity indicators does require an understanding 
of the degree of flexibility of species in a given forest ecosystem by understanding the composition of 
the flora contained within it [20]. Biodiversity includes plants, animals, fungi, bacteria and other 
microorganisms.All organizational levels demonstrate that biodiversity refers to the diversity of genes, 
species and ecosystems. Biodiversity also refers to the types of ecological structures, functions or 
processes at any of the above levels [23]. 

The level of biodiversity in an area, especially species diversity, is closely related to the level of 
ecological stability in an ecosystem [19]. A high level of biodiversity will have a positive effect on the 
condition of the stand because the ecosystem in it is stable and flexible to pressure and disturbance. 
Biodiversity in a forest ecosystem can be used as a basis for considering conservation efforts for 
species and ecosystems that constitute their habitat [18]. In addition, biodiversity can support 
productivity functions through its role in being able to recover from disturbance [(18)]. 

One of the biological components found in the forest is trees [(15)]. If biodiversity refers to all 
living things in the forest, then tree diversity is all types of trees in the forest [(19)]. Therefore, only 
trees in the sub-plot were measured by measuring forest health using biodiversity indicators (tree 
diversity) in KPHL Batu Tegi. Biodiversity measurements were carried out using the Shannon-Wiener 
diversity index formula on three plot clusters representing the research location. 

The tree species diversity index is an indicator of community structure. The better the species 
diversity index, the more stable the ecosystem[(24)], [(25)]. Based on the results of the field study, the 
diversity values in each cluster map were determined. The lowest H' value was in the cluster plot 3 of 
the monoculture mode, that is, H'=0. The low value of H' is due to the lack of diversity in the 
monoculture cropping pattern. Meanwhile, the highest value of H' is found in cluster plot one, namely 
jungle forest, with an H value of 2,067. Furthermore, in cluster plot 2, H' obtained value is 1,401, 
which is classified as moderate. The percentage of diversity values in each cluster can be seen in 
FIGURE 3. 

 
Figure 3. The percentage value of H' in each cluster 

 
Based on the Shannon-Wiener formula [(26)], the average value of H' in the 3 cluster plots, which 

is 1.156, indicates that the vegetation community is in a stable environmental condition. On the other 
hand, only cluster plot 3 has a monoculture cropping pattern which shows the vegetation community is 
in unstable environmental conditions with a value of H'=0. 

Tree species diversity [27] can be used as an indicator for forest health assessment due to its high 
sensitivity to change, indicators of ecosystems, and spatial, temporal, and nutritional heterogeneity. 
Furthermore, biodiversity is easily affected by the environment, interactions between organisms and 
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their environment [(18)]. Therefore, after obtaining the biodiversity values, the next step is to 
determine the score for each cluster map, as shown in Table 1. 

Table 1. Interval score for each measurement parameter 
Score H’ 
1 0-0,19 
2 0,20-0,40 
3 0,41-0,61 
4 0,62-0,82 
5 0,83-1,03 
6 1,04-0,24 
7 1,25-1,45 
8 1,46-1,66 
9 1,67-1,87 
10 1,88-2,07 

 
According to Table 1, the highest score is 10, and the category value is 1.88-2.07 species diversity. 

While the lowest score is 1, its value is 0-0.19. This shows that the score of the ecological indicators of 
forest health has a greater impact on the final score of forest health. The higher the score, the higher 
the forest health. The final forest health score is obtained by multiplying the score for each parcel 
cluster by the weighted score. The weighting value of 0.15 used in this study is based on a previous 
study by Safe'i et al. 2019, which assessed forest health in different forest types. The results of the 
final forest health assessment are shown in Table 2. 

Table 2. Interval score for each measurement parameter  
Category of Community 
Forest Health Status 

Final Grades  

Good 3,19-4,80 
Medium 1,59-3,19 
Bad 0-1,58 

 
The forest health condition category was obtained based on the final score. The final score for 

forest health is 4.80, and the lowest is 0. This categorization indicates that intensive treatment is 
needed to improve forest health status [28] in KPHL BatuTegi. Forest health status is generated from 
the final forest health scores and forest health categories shown in TABLE 3. 

Table 3. Forest health status threshold 
No. Cluster-plot Forest Health Final Score Category of Community 

Forest Health Status 
1 4,80 Good 
2 3,36 Good 
3 0 Bad 

 
The healthiest forest condition can be found in Cluster 1, with a final value of 4.80 for the forest 

health category. In contrast, the worst health was found in clustering Figure 3, with a final value of 0 
for forest health. This bad category indicates a low diversity of tree species in the cluster graph. 
Therefore, proper and intensive management is required to improve and improve the health of forests 
in planted areas. Based on the data obtained, the percentage of forest health of Batu Tegi KPHL in 
Harapan Sentosa farmland is shown in Figure 3. The mean forest health of the three cluster plots was 
2.72, which means that the forest health of the Gapoktan Harapan Sentosa farmland is moderate. 
.Some of the trees in each cluster diagram can be seen in Figures 4, 5, and 6. 
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Figure 4. Percentage of final forest health scores in each cluster plot 

 
Figure 5. Ficus auriculata 

 

GOOD
59%

GOOD
41%

BAD
0%

NKHKm

CL 1
CL 2
CL 3



Sriwijaya Conference on Sustainable Environment, Agriculture and Farming System
IOP Conf. Series: Earth and Environmental Science 995 (2022) 012003

IOP Publishing
doi:10.1088/1755-1315/995/1/012003

7

 
Figure 6. Dipterocarpusretusus 

 
Figure 7. Dilleniagrandifolia 

 
Based on Figures 4, 5, and 6, it is known that the diversity of tree species in the Gapoktan Harapan 

Sentosa arable area is quite large. These three tree species were found in the cluster location of plot 1, 
where this location is a jungle forest that has a lot of tree species diversity. This is evidenced by the 
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high value of H' in cluster plot 1, which means that the vegetation community in this cluster plot one is 
in a stable environmental condition. 

 
4. Conclussion 

The results showed that the value of the current condition diversity (status) of forest health in 
KPHL Batutegi was in the moderate criteria (2.72), thus indicating that the forest in KPHL Batutegi 
had a fairly healthy (stable) condition. Therefore, the health of the protected forest can be assessed 
using the indicator of biodiversity (diversity of tree species). 
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