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Abstract: - The Indonesian government, like the rest of the world, should be concerned about peatland farmer
processes. This is due to the negative environmental effects of poor management, such as peatland fires. The
Indonesian government has devised a peatland forest conservation program that incorporates it into sustainable
agricultural activities in order to raise the standard of living of peatland residents while also preventing forest
fires. The objective of this study was to determine the socioeconomic conditions of farmers who successfully
manage peatlands. This study was conducted in Tumbang Nusa Village, Jabiren Raya Regency, Central
Kalimantan, Indonesia, a region prone to peatland fires, using a qualitative descriptive method. The data were
collected through 84 participants filling out questionnaires and nine informants being interviewed. Among the
data collected are land ownership, plant species, farmer’s motivation, farmer’s income, the economic value of
forests to rural communities, and farmer’s understanding of peatlands and their management. According to the
findings, most of the land maintained by farmers was their own, but some farmers did manage the land of others.
Endangered trees found in swamps, such as Dyera sp., Shorea belangiran, and others, are commonly planted.
Farmers, in general, have a solid understanding of peatlands and how to manage them, albeit they had failures in
the past due to incorrect techniques. They are generally motivated to preserve peatlands in order to generate a
significant profit. They can make between USD 189.75 and USD 607.2 per month from agricultural and non-
forest products, which puts them in the high-income category. Because of the numerous benefits, they believe
that peatland forests must be protected in order to survive. However, it is clear from this study that they still
require advice and assistance in sustainable peatland management, particularly in the use of cutting-edge
technologies. Finally, the study's implications are discussed, along with several suggestions for future research.
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every year in this area. This management issue has

1 Introduction been around for quite some time. The islands of

It is generally accepted that peatlands are a type of Sumatra and Kalimantan were cleared extensively in
ecosystem that contributes to biodiversity, climate 1970 with the goal of developing them [9], [14], [15].
regulation, and human well-being [1]-[4]. With such Large-scale land clearing was carried out in Central
a vital role, its management must be a priority, Kalimantan as early as 1995, although it was only
particularly in Indonesia. This is due to the fact that stopped a few years later due to environmental issues.
Indonesia has the largest tropical landmass with Therefore, the Indonesian government has
extensive peatlands [5]. In Indonesia, peatlands can launched a number of attempts to halt community
be found in Kalimantan, Sumatra, and Papua [6]-[8]. forest encroachment operations and prevent further
Peatlands have become a source of livelihood for the forest and peat land degradation. The government's
people who live near them in terms of human welfare actions were announced by revoking the Peatland
[9]. Therefore, adequate peatland management is Restoration Agency in Presidential Regulation No. 1
required to avoid harmful  environmental of 2016 [9], [16], [17]. The agency's efforts to prevent
consequences such as forest and peatland fires, which forest and peatland destruction have taken an
occur every year. integrated approach that includes hydrological

However, it is reported that peatland restoration, revegetation using endemic species, and
mismanagement has resulted in a drop in restoring livelihoods in the surrounding community
environmental quality. According to data obtained [9]. Livelihood rejuvenation is accomplished by
from peatland conversion in Southeast Asia, a 10 introducing new crops, such as fish and beekeeping.
Mha conversion produced as much as 132-159 These attempts, however, have not been entirely
million tons of carbon into the air, posing a health and successful [18]. The limitations of cultivation
life threat to the surrounding ecosystem [8], [10]- techniques and local species propagation have
[12]. This is due to the enormous amount of carbon impeded the revegetation endeavor. Meanwhile,
in peatlands [8]. Furthermore, poor management will community apathy has delayed efforts to revive
result in flood disasters as a result of land subsidence livelihoods because the process takes a long time and
[9], [13]. has unclear economic values [9], [19].

This type of mishandling has occurred in In order to overcome these challenges, the
Indonesia. Forest and peatland fires occur practically Peatland Restoration Agency must continue to
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investigate various cultivating strategies with a rapid
propagation process in order to fulfil the peatland
restoration goal as efficiently as possible [20]. One of
these endeavors is to use agroforestry as an alternate
technique of farming by combining tree planting with
other crops. Of course, this is done with the goal of
benefiting the community in terms of social,
economic, and environmental factors.

Tumbang Nusa Village in Central Kalimantan,
Indonesia, is one of the areas where this approach is
being implemented. Agroforestry methods have
enhanced agricultural and forest production,
according to several research [21]-[23]. Of course,
this has something to do with raising people's income.
Furthermore, this approach has the potential to
increase soil quality.

Because of their involvement in land restoration
operations, which initially received little response,
the socioeconomic situations in the community are
interesting to investigate further. Therefore, this
research looked into sociological and economic
values in agricultural operations, such as the
manufacturing process, distribution, and
consumption of goods and services, as well as
perceived wealth.

2 Methods

This study investigates the perspectives of farmers
in Tumbang Nusa Village, Jabiren Raya Regency,
Central Kalimantan, Indonesia, in a qualitative
descriptive study, that is typically used to evaluate a
phenomenon, event, or social condition by gathering
qualitative data and performing descriptive analysis
[24], [25]. The research setting was chosen based on
the characteristics of the village's development and
environmental ~ circumstances, which include
peatland with a vast area that the land can be used as
a source of income for the farmers in this village. In
2015, a catastrophic fire struck this community,
resulting in the loss of natural trees of considerable
economic value. This community is also a focus for
the Peat Reforestation Agency program because of
these features.

2.1 Participants

Nine farmers in Tumbang Nusa Village, Jabiren
Raya Regency, Central Kalimantan, Indonesia,
participated in this study. They were chosen for
interviews using a purposeful sampling technique
with criteria that had to be met, including 1)
agroforestry expertise; 2) experience with land loss
due to fire; 3) education level; and 4) involvement in
agroforestry  training. Table 1 shows the
characteristics of the interview participants in this
study.

Table 1. Characteristics of research participants
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Age Education - Previous
Informant (years) level Ethnicity agrofp restry
training
1 50 Diploma 3 Javanese Land and
Forest Fire
Control
2 55 Junior high Javanese Never
school
3 51 Senior high Javanese Land and
school Forest Fire
Control
4 48 Senior high Lampung Never
school
5 60 Junior high Dayak Never
school
6 47 Senior high Javanese Never
school
7 43 Senior high Sundanese  Land and
school Forest Fire
Control
8 43 Senior high Sundanese  Never
school
9 45 Senior high Javanese Never
school

Meanwhile, other data were collected by having 84
participants complete out questionnaires. These 84
participants were chosen using a purposive sampling
technique, which required them to meet certain
criteria, including working as farmers or having other
farm-related employment.

2.2 Data collection and data analysis

A total of 84 participants completed
guestionnaires, and nine informants were interviewed
using a snowball technique. The topics covered in the
interviews included agroforestry methods, peatlands,
and the community's socio-cultural values of forests.
Nine informants were interviewed using a specifically
constructed questionnaire, which made the interview
activities semi-closed with the goal of gathering
additional data. The interviews were also taped so that
more information could be gathered and the data could
be analyzed more broadly to determine the data's
significance. The data were gathered by firsthand
observation on the informants' land in addition to
interviews. To get a complete picture of the
informants' perspectives on peatland management and
agroforestry cultivation, all data were evaluated
methodically and meticulously. As a result, the
informants' collective experience with peatland and its
conservation would be gathered at the end.

3 Results and Discussion
3.1 Land ownership and vegetation types

According to the results, there are two types of land
ownership: 1) land tenure originating from a 2-hectare
transmigration quota (consisting of a 0.25-hectare
yard and a 1.75-hectare farming land) and 2) land
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tenure acquired through a sale process [9]. There are
also farmers who do not have a certificate of
ownership or who are just managers of land owned by
others without paying rent. Two informants, on the
other hand, have land certificates as proof of
ownership.

Dyera sp., Hevea brasiliensis, and Shorea
belangiran trees are the most common plants planted
by farmers on their land. Of course, they also plant
other short-term crops. Farmers that use agroforestry
initiatives as a solution to lower yields use this
farming system. Meanwhile, a tiny number of other
farmers, like the fourth and eighth informants,
continue to plant only one variety of tree. Table 2
shows the vegetation that has been put on their land.

Table 2 demonstrates that most farmers use a
terracing technique, in which one piece of land is
planted with numerous types of plants with varying
harvest times. They do this in order to bridge the gap
between harvests by harvesting crops having a short
harvest period. Monoculture farming is used by
informants 4 and 8. They have long-term objectives
or investments. They do this because farming is not
their primary occupation. They also do not do
frequent land inspections.

Table 2. Types of crops and tree plants grown on
peatland by farmers

Informant Larzgaa)\rea Type of crops and tree plants

1 2 Dyera sp., tubers, fruits, Hevea
brasiliensis

2 5 Dyera sp., Shorea belangiran,
Capsicum annum L., fruits

3 2 Dyera sp., fruits, tubers, shorea
belangiran

4 2 Shorea belangiran

5 8 Mulberry, Shorea belangiran,
Alseodaphne sp,
Combretocarpus rotundatus,
Dyera sp., Alstonia scholaris,
Hevea brasiliensis

6 2 Dyera sp., fruits, Hevea
brasiliensis

7 2 Hevea brasiliensis, Hevea
brasiliensis, fruits

8 3 Dyera sp.

9 3 Paraserianthes falcataria,
tubers, fruits, Hevea
brasiliensis

3.2 Motivation of farmers in managing
peatlands

Each farmer's motive for land management is
different. Five factors contribute to this variation in
motivation: 1) readiness to do; 2) willingness to leave
other things/tasks; 3) allocated time; 4) willingness to
pay; and 5) persistence. The diverse motivations of
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the farmers can be seen by looking at these five things.
However, one of the most powerful motivations is to
earn more money. Farmers who are driven to raise
their income spend more time cultivating and are
more willing to participate in government programs
such as agroforestry [9]. Other motives include
government programs, technical advancements, and
pressure from particular groups, all of which force
farmers to manage peatlands. Figure 1 depicts the
motivation of farmers in further depth.

Learn the latest

farming
technigues

Just use the

vacant land

Aong term Incroase in
mweTtment monthily/annusl
1% income

Qs
Participate in
government
programs Dally/manthly
1% food noeds
18

Figure 1. Farmers' motivation for peatland
management

The participants under investigation expect
government programs to boost their income,
according to the data in Figure 1. This expectation is
the driving force behind the community's efforts to
manage peatlands, despite the fact that they are aware
that peatland management necessitates the use of
proper procedures. Furthermore, 18% of respondents
said they farmed to meet their dietary needs, such as
tubers, rice, and fruits. People with this type of drive
are typically those whose primary occupation is not
farming, such as teachers, office employees, and
others. They engage in farming activities for a variety
of reasons, such as a hobby or to fill up their
weekends. Another reason is investment, which is
typically a motivator for those who have a big source
of income and do not work in agriculture as their
primary occupation. They do not, on the whole,
manage their land as intensively as farmers do. They
will continue to harvest the land for a long time until
the vegetation they plant is in a marketable state.
Other motives are provided by agricultural
communities with limited resources, such as small
plots of land or those who are simply attempting to
engage in farming activities.

3.3 Farmers' income from peatland processing

Farmers' primary reason for carrying out their
tasks is to make money. Farming, growing animals
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(chickens, bees, goats), fish cultivation, and tree
nurseries are all part of their efforts. The informants'’
annual income from these activities ranged from
USD 2,277 to USD 7,286.4. Their monthly salary
ranges from USD 189.75 to USD 607.2. According
to the statistics, their average monthly salary is USD
376.67. Seven informants said that they make more
than USD 376.67 per month, while the rest make
between USD 172.52 and USD 241.51 per month.

This information is a breath of fresh air for
peatland farmers in Tumbang Nusa Village, Central
Kalimantan, Indonesia, as they pursue economic
development. This is due to the comparatively high
value of the income. According to data from the
Central Statistics Agency, the Indonesian people's
income is divided into five categories: 1) very high-
income group (>USD 241.51 per month); 2) high-
income group (USD 172.51 — 241.51); 3) middle-
income group (USD 103.50 to USD 172.51); and
low-income group (less than USD 103.50) [5].
According to these figures, farmers' average
monthly income falls into the very high-income
category [9], [26], [27].

The findings of this study back up previous
research by [26] that peatland farmers earn an
average monthly income of USD 308.26, with
income coming from agroforestry land management
activities as well as non-land activities like raising
livestock or other non-agricultural sources.
Agriculture, animal husbandry, and fishing all
provide more money, according to this study. The
seven informants did not earn much money from the
agricultural sector, but they believed that planting
trees would have a long-term economic impact.
Dyera sp., a swamp tree [28], is the type of tree they
usually plant. Of course, this tree is ideal for peatland
restoration and the processing of its products such as
logs, boards, plywood, and pulp. Farmers also grow
rubber trees on the same area as these trees, as these
trees can yield sap with a high economic value. As a
result, in addition to being economically beneficial,
this tree-planting strategy can also help to maintain
peatland quality. This is consistent with [28]
research, which indicates that planting this type of
tree, along with rubber trees, results in a Net Present
Value of USD 4,816.36, a BCR of 8.68, and an
Internal Rate of Return of 29 [9], [27]. This is also
supported by [27] that growing Dyer sp. and rubber
in agroforestry can provide an NVP of USD 638.10,
a BCR of 5.35, and an IRR of 24.1 [27]. These data
are further corroborated by informants' assertions
that planting these two trees will result in long-term
savings, since they will no longer need to tap rubber
sap for everyday needs. Even if the tree planting
density is increased, their revenue will grow as well.
Typically, more senior farmers with a higher level of
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knowledge perform this planting compaction.

3.4  Farmers' knowledge of peatlands and their
management

The residents of Tumbang Nusa village in Central
Kalimantan, Indonesia, have their knowledge shaped
by their ethnicity. Transmigrants from Java (Javanese
and Sundanese) typically require a lengthy time of
adaptation before they are capable of managing
peatlands effectively. Typically, they manage the
property based on their experience and failures.
Indeed, it took them ten years to master agricultural
peatland management techniques. Additionally, they
discovered the management strategy by accident,
where they increase the quality of the soil by burning
peat and weeds. However, because this technique has
a high danger of igniting forest fires, it is no longer
employed [9]. This demonstrates the community's
commitment to preventing peatland fires, despite the
fact that it reduces rice and other crop yields.
Currently, enhancing the quality of peat soil is
primarily accomplished through the use of manure
and inorganic fertilizers. The indigenous Dayak
people of Kalimantan do not manage land for
agricultural purposes. Typically, they rely on peat soil
for fishing operations as a means of subsistence. They
have, however, begun to channel this inclination
towards agricultural pursuits as they recognize the
economic benefits of land management through
farming.

Farmers do not understand the need of tree
planting for peatland conservation, according to nine
of the nine informants. They also have no idea that
deforestation reduces the peat soil surface.
Deforestation activities can produce changes in the
peatland's character, such as decomposition, in
addition to land subsidence.

Because there is still a lot of abandoned land,
peatland in Tumbang Nusa Village, Central
Kalimantan, Indonesia, is prone to flames. The
community was keen to avoid fires when clearing
land, so they agreed to participate in a government-
sponsored program including forest replanting
combined with agriculture. Because fires are
uncommon, this effort is considered a success.
Agricultural operations, however, continue to produce
soil subsidence of 0.41 — 3.21 cm per year when an
agroforestry system is used [15], [20], [29].
Furthermore, by preventing peatlands from being
burned, agricultural productivity, such as rice, has
been lowered. As a result, the government should shift
its focus away from agroforestry and toward other
enterprises such as beekeeping, goat farming, and fish
farming. Adaptive intercropping farming can be used
in locations with low soil surface. Meanwhile, to
avoid community losses due to peatland fire
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prevention, the government should begin developing
technology-based land management without burning
[30].

Although there are still some bad situations that
need to be assessed, land restoration operations such
as tree planting have yielded positive effects. The
Belangiran tree (Shorea belangiran) has been
successfully planted in the village of Tambang Nusa,
in the territory belonging to the Research and
Development Agency for Forests and the Sebangau
National Park. Even the fifth informant states that he
has been successful in running local tree nurseries for
a variety of species, including Meranti trees (Shorea
sp.), Alstonia pneumatophore, and others. People
who participate in agroforestry have a strong
understanding of nursery  procedures, land
management, and agriculture. As a result, in addition
to planting the tree seeds they develop on the land,
they also sell the seeds to other farmers. Under these
circumstances, it is believed that information was
exchanged amongst farmers as well as from the
government to farmers. Several research that have
built socioecological models have found that there is
a two-way exchange of information about
conservation initiatives between one area and another
[31].

3.5 The value of the forest in the village
community

All of the facts points to the same explanation: the
forest is extremely vital to their life. There is,
however, a distinction in these values between
farmers from beyond the island of Kalimantan
(transmigrants) and farmers from Kalimantan (the
Dayak people). Peatlands are fully focused on
farming activities with an agroforestry system for
transmigrant farmers. Meanwhile, peatlands are
viewed as a source of protein by farmers on the
island of Kalimantan, particularly the Dayak people,
who create results from the fisheries sector, where
they have used this activity to meet their daily needs
since the beginning [32]. Informants 2 and 3 also
mentioned that the forest provides sustenance for
their animals, such as the uyah-uyah shrub
(Stenomurus secundiflorus). In addition, in the area
of Tumbang Nusa Village there are irrigation canals
that have been neglected, where these irrigation
channels also provide benefits for increasing income
because they produce purun (articulated Lepironia)
plants. All informants explained that the community
also used the land around the house where they lived
by planting it with rubber trees.

All of the informants in the agricultural program
with agroforestry stated that the trees planted provide
positive environmental benefits such as beauty,
tranquility, shade, fresh air due to improved oxygen
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sources, and coolness. It is also possible to say that
they have derived the benefits beginning beneath
(tubers), above ground (chilies, veggies, and other
crops), and above the trees (fruits). As a result, the
entire community believes that the forest and its
environment must be conserved because it provides
people with food and shelter.

4 Conclusion

In Tumbang Nusa Village, Central Kalimantan,
good peatland management has benefited the
community, particularly agroforestry producers.
Their monthly income ranges from USD 189.75 to
USD 607.20, putting them in the high to very high
income category. People may easily satisfy their
everyday demands due to the high value of this
revenue. With this additional income, the community
become more driven to improve land management
practices, including agroforestry. The management is
also founded on community understanding of peat
soils and their management, which began with the use
of burning techniques and has progressed to the use
of inorganic and occasional fertilizers. This is
motivated by their desire to prevent forest fires, as
they recognize that replanting trees offers numerous
benefits, including shade, comfort, cooling, calm,
beauty, and fresh air.

This study also has significant implications for
government follow-up. The first concerns the
agroforestry program's long-term viability, which has
been repeated to the community on peatlands, but the
community's response has been negative because the
process takes so long. This is due to their motivation,
which, according to the findings of this study, focuses
on growing revenue in a shorter period of time. As a
result, the government continues to push the
agroforestry ~ program  while  simultaneously
developing agricultural and horticulture techniques
that can produce speedier results. Using technology
is, of course, the better option. The second
implication is that the government's agroforestry
effort can improve the variety of plants that can be
grown. Because it is linked to lower agricultural
yields on peatlands without burning, the government
began to give alternate options using an agroforestry
system based on short-term intercropping farming.
Furthermore, the government has the ability to
establish mentoring programs and provide technical
assistance to the community.

However, this study has certain limitations.
Although this study was able to provide a fairly
comprehensive understanding of the topic under
investigation, it was conducted using a limited sample
size. As a result, future study should include a larger
number of samples in order to get more reliable
findings. In addition, future researchers should adopt
a guantitative or mixed-methods approach. Finally,
conducting similar research in different parts of
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Indonesia and around the world will yield more
reliable findings and conclusions.

References:

[1]

[2]

3]

[4]

[5]

[6]

[7]

(8]

9]

[10]

K. L. Erwin, “Wetlands and global climate
change: the role of wetland restoration in a
changing world,” Wetl. Ecol. Manag., vol. 17,
no. 1, pp. 71-84, Feb. 2009, doi:
10.1007/s11273-008-9119-1.

E. Pedersen, S. E. B. Weisner, and M.
Johansson, “Wetland areas’ direct
contributions to residents’ well-being entitle
them to high cultural ecosystem values,” Sci.
Total Environ., vol. 646, pp. 1315-1326, 2019.
D. Cook, L. Malinauskaite, B.
Dav\"\i\dhsdéttir, H. Ogmundardéttir, and J.
Roman, “Reflections on the ecosystem
services of whales and valuing their
contribution to human well-being,” Ocean
Coast. Manag., vol. 186, p. 105100, 2020.

R. Haines-Young, M. Potschin, and others,
“The links between biodiversity, ecosystem
services and human well-being,” Ecosyst.
Ecol. a new Synth., vol. 1, pp. 110-139, 2010.
S. K. Uda, G. Schouten, and L. Hein, “The
institutional fit of peatland governance in
Indonesia,” Land use policy, vol. 99, p.
103300, 2020.

E. P. Purnomo, R. Ramdani, Agustiyara, Q. P.
V. Tomaro, and G. S. Samidjo, “Land
ownership transformation before and after
forest fires in Indonesian palm oil plantation
areas,” J. Land Use Sci., vol. 14, no. 1, pp. 37—
51, Jan. 2019, doi:
10.1080/1747423X.2019.1614686.

C. P. Immirzi, E. Maltby, and R. S. Clymo,
“The global status of peatlands and their role
in carbon cycling.” Friends of the Earth,
United Kingdom, 1992, [Online]. Available:
https://www.osti.gov/etdeweb/biblio/6244716.
S. E. Page, J. O. Rieley, and C. J. Banks,
“Global and regional importance of the
tropical peatland carbon pool,” Glob. Chang.
Biol., vol. 17, no. 2, pp. 798-818, Feb. 2011,
doi: 10.1111/j.1365-2486.2010.02279.x.

A. Eliaand D. S. Jaya A, Antang EU, Octora
M, Indrajaya K, “Socio-economic study of
conservation and rehabilitation of tropical
peatland with agroforestry systems in Central
Kalimantan, Indonesia”,” Res. Sg., 2021, doi:
10.21203/rs.3.rs-1151609/v1.

M. E. Marlier et al., “El Nifio and health risks
from landscape fire emissions in southeast
Asia,” Nat. Clim. Chang., vol. 3, no. 2, pp.
131-136, Feb. 2013, doi:

ISSN: 2367-8941

178

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

International Journal of Environmental Science
http://www.iaras.org/iaras/journals/ijes

10.1038/nclimate1658.

J. Miettinen, C. Shi, and S. C. Liew, “Fire
Distribution in Peninsular Malaysia, Sumatra
and Borneo in 2015 with Special Emphasis on
Peatland Fires,” Environ. Manage., vol. 60, no.
4, pp. 747-757, Oct. 2017, doi:
10.1007/s00267-017-0911-7.

S. K. Uda, L. Hein, and D. Atmoko, “Assessing
the health impacts of peatland fires: a case
study for Central Kalimantan, Indonesia,”
Environ. Sci. Pollut. Res., vol. 26, no. 30, pp.
31315-31327, Oct. 2019, doi: 10.1007/s11356-
019-06264-X.

E. Widyati, “Kajian optimasi pengelolaan lahan
gambut dan isu perubahan iklim,” Tekno Hutan
Tanam., vol. 4, no. 2, pp. 57-68, 2011,
[Online]. Available:
https://scholar.google.co.id/.

S. Page et al., “Tropical peatland fires in
Southeast Asia,” in Tropical Fire Ecology,
Berlin, Heidelberg: Springer Berlin Heidelberg,
2009, pp. 263-287.

C. D. Evans et al., “Rates and spatial
variability of peat subsidence in Acacia
plantation and forest landscapes in Sumatra,
Indonesia,” Geoderma, vol. 338, pp. 410-421,
Mar. 2019, doi:
10.1016/j.geoderma.2018.12.028.

E. P. Purnomo, F. V. Rahmasari, D. W.
Trisnawati, Agustiyara, and R. Erviana,
“Observed Data of Forest Fire Hotspots effects
on Respiratory Disorder by Arc-GIS in Riau
Province, Indonesia,” IOP Conf. Ser. Earth
Environ. Sci., vol. 717, no. 1, p. 012036, Mar.
2021, doi: 10.1088/1755-1315/717/1/012036.
Agustiyara, E. P. Purnomo, and R. Ramdani,
“Using Artificial Intelligence Technique in
Estimating Fire Hotspots of Forest Fires,” |OP
Conf. Ser. Earth Environ. Sci., vol. 717, no. 1,
p. 012019, Mar. 2021, doi: 10.1088/1755-
1315/717/1/012019.

S. Mishra et al., “Degradation of Southeast
Asian tropical peatlands and integrated
strategies for their better management and
restoration,” J. Appl. Ecol., vol. 58, no. 7, pp.
1370-1387, Jul. 2021, doi: 10.1111/1365-
2664.13905.

E. P. Purnomo, A. Agustiyara, R. Ramdani, D.
W. Trisnawati, P. B. Anand, and A. T. Fathani,
“Developing the Assessment and Indicators for
Local Institutions in Dealing with Forest Fire
Dilemmas,” Forests, vol. 12, no. 6, p. 704,
May 2021, doi: 10.3390/f12060704.

J. H. Sherwood, N. Kettridge, D. K. Thompson,
P. J. Morris, U. Silins, and J. M. Waddington,
“Effect of drainage and wildfire on peat

Volume 7, 2022



[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Andrie Elia, Nina Yulianti

hydrophysical properties,” Hydrol. Process.,
vol. 27, no. 13, pp. 1866-1874, Jun. 2013, doi:
10.1002/hyp.9820.

U. N. Kholifah, C. Wulandari, T. Santoso, and
H. Kaskoyo, “Kontribusi Agroforestri
Terhadap Pendapatan Petani di Kelurahan
Sumber Agung Kecamatan Kemiling Kota
Bandar Lampung,” J. Sylva Lestari, vol. 5, no.
3, p. 39, Jul. 2017, doi: 10.23960/js13539-47.
H. G. Barnes, “Energy in developing countries
series.” 1990.

Y. Yuwariah, “Potensi Agroforestri Untuk
Meningkatkan Pendapatan, Kemandirian
Bangsa dan Perbaikan Lingkungan,” 2015.
Sugiyono, Metode Penelitian Pendidikan
Pendekatan Kuantitatif, Kualitatif, dan R&D.
Bandung: Alfabeta, 2013.

M. B. Miles, M. Huberman, and J. Saldana,
Qualitative data analysis: A methods
sourcebook, Third Edit. Los Angeles, London,
New Delhi, Singapore, Washington DC:
SAGE Publications Inc., 2014.

S. Surati et al., “Analysis of livelihoods in peat
land: The case of Tanjung Jabung Barat
regency,” J. Penelit. Sos. dan Ekon. Kehutan.,
vol. 16, no. 2, pp. 81-93, Aug. 2019, doi:
10.20886/jpsek.2019.16.2.81-93.

K. Budiningsih and R. Effendi, “Analisis
kelayakan finansial hutan tanaman jelutung
(Dyera polyphylla) di Kalimantan Tengah,” J.
Penelit. Hutan Tanam., vol. 10, no. 1, pp. 17—
23, Mar. 2013, doi:
10.20886/jpht.2013.10.1.17-23.

M. K. Harun, Agroforestri Berbasis Jelutung
Rawa; Solusi Sosial, Ekonomi dan Lingkungan
Pengelolaan Lahan Gambut. Bogor: Forda
Press, 2014.

C.D. Evans et al., “A Novel Low-Cost, High-
Resolution Camera System for Measuring Peat
Subsidence and Water Table Dynamics,”
Front. Environ. Sci., vol. 9, Mar. 2021, doi:

ISSN: 2367-8941

179

International Journal of Environmental Science
http://www.iaras.org/iaras/journals/ijes

10.3389/fenvs.2021.630752.

A Jaya et al., “Effects of zero burning waste
on the quality of liquid fertilizer and
vermicompost,” Int. J. Agric. Biol. Eng., vol.
13, no. 4, pp. 159-165, 2020, doi:
10.25165/j.ijabe.20201304.4814.

A. Shirvani Dastgerdi, M. Sargolini, and I.
Pierantoni, “Climate Change Challenges to
Existing Cultural Heritage Policy,”
Sustainability, vol. 11, no. 19, p. 5227, Sep.
2019, doi: 10.3390/su11195227.

S. P. Yuptriani et al., “Pengelolaan sumberdaya
perikanan rawa gambut untuk meningkatkan
perekonomian masyarakat Desa Tanjung
Taruna Kabupaten Pulang Pisau,” Unri Conf.
Ser. Community Engagem., vol. 2, pp. 372—
378, Dec. 2020, doi: 10.31258/unricsce.2.372-
378.

[30]

[31]

[32]

Contribution of individual authors
to the creation of a scientific article

(ghostwriting policy)

Conceptualization, Andrie Elia; methodology, Andrie
Elia and Nina Yulianti; validation, Nina Yulianti;
formal analysis, Andrie Elia and Nina Yulianti;
resources, Andrie Elia; data curation, Andrie Elia and
Nina Yulianti; writing—original draft preparation,
Andrie Elia; writing—review and editing, Andrie Elia
and Nina Yulianti; supervision, Andrie Elia; project
administration, Nina Yulianti. All authors have read
and agreed to the published version of the manuscript.

Sources of funding for research
presented in a scientific article or
scientific article itself

This research received no external funding.

Volume 7, 2022





