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Abstract. The One Million Hectare Peat Clearing Project (PLG) in Central Kalimantan, designed as a rice
granary in 1995, has become the door to ecological disasters on peatlands. Canalization that drains the
peatlands excessively has sparked fires over the past 23 years, especially during the long dry season. Given
the large losses incurred and the high budget for land fire suppression, pre-disaster management is important,
one of which is through the concept of disaster literacy. Disaster literacy in this case is a non-structural
mitigation approach that focuses on skills and understanding of disasters to reduce disaster risk. This study
aims to see the application of the concept of disaster literacy, especially to young peatland farmers who are
directly involved in agricultural management in a broad sense through the various existing literatures. The
discussion will cover a lot of local wisdom of the community in managing peatlands in relation to the

prevention of peatland fires.

1 Introduction

The clearing of one million hectares of peatlands (PLG)
in Central Kalimantan in 1995 with the aim of making
Indonesia the world's rice producer has been an
ecological disaster for the past 23 years. Although this
project was discontinued in 1999 because it was
considered to have more negative environmental and
social impacts on the local community [1], it has left a
degraded landscape, with a network of drainage
channels that are not functioning, over-drained and
quickly oxidized peat soils, making it vulnerable against
fire [2]. Intensive drainage development in the PLG
project with a canal system has lowered the groundwater
table, causing dry and flammable peatlands [3] - [5].

Peatlands that have been drained and logged a lot
are the locations of the most frequent forest fires. This
is the main impact due to the destruction of peatlands in
Central Kalimantan [6]. In 2015, this province even
became the area with the most extensive peatland fires
in Indonesia (nearly 200,000 ha), followed by South
Sumatra (145,000 ha), West Kalimantan (75,000 ha),
Riau (70,000 ha) and Jambi (40,000 ha) [7].

Previous studies have highlighted that the ex-PLG
area in Central Kalimantan is now highly fire prone [8]
- [10], with implications for loss of carbon storage,
biodiversity and other functions of valuable natural
resources [11], [12]. Approximately 2.4 million hectares
of peatland were damaged due to forest and land fires
during June to October 2015 and caused hundreds of
trillions of rupiah in losses beyond the calculation of the
health, education, germplasm, environment, and other
sectors. This loss is much higher compared to a similar
incident in 1997 which only caused losses to the state
amounting to IDR 60 trillion [13], [14].

On the other hand, land fire disaster management in
Indonesia currently focuses more on extinguishing
efforts than on the aspect of prevention. If this continues,
the country will need a bigger budget to deal with
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peatland fires. Therefore, it is necessary to strengthen
the management of peatland fire disasters, especially at
the pre-disaster stage in the form of disaster education
aimed at creating disaster-aware communities.

Afrian and Islami (2019) conducted experiments in
Langsa City on 1786 people related to increasing
disaster mitigation potential by strengthening disaster
literacy skills. The results show that the process of
increasing disaster information literacy has led to
increased community understanding and preparedness
for flood disasters in the area [15]. Then Marlyono and
Urfan (2019) and Purwandari et al., (2018) have also
conducted research related to disaster mitigation
learning through geography and educational animation
as a source of disaster literacy. The results show a
positive role in improving the students' disaster
preparedness [16], [17]. On the other hand, public
knowledge about disasters in general in some disaster-
prone areas in Indonesia is still low [18] - [23].

Yuliani (2018) states that forest and land fire
disasters have a special method of handling them,
especially in the disaster prevention process not only
involving aspects of disaster risk reduction but also must
be accompanied by community empowerment so that
the community becomes the main component in this
prevention process [24]. In line with that, Carter (2008)
even calls the community as "disaster front" in disaster
management because they are the components that best
understand the character of the place of residence and
the social situation in the disaster area [25]. Community
involvement in disaster prevention activities like this is
one form of non-physical mitigation, one of which is
through disaster literacy, which is the capacity of
individuals to read, understand and use the information
to make an information policy by following instructions
in the context of mitigation, preparedness, response and
recovery from disasters [26].

Preventing damage to the peat ecosystem can start
with understanding how local people use and manage
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their land. Communities who interact intensively with
peat ecosystems usually have a legacy of traditional
knowledge about peatland management as has been
applied by communities in Kalimantan and Sumatra for
200 years [27]. Measurement related to the level of
disaster literacy, especially among young peatland
farmers who are currently continuing their farming
activities, will certainly help the educational process in
fire prevention efforts [28], [29]. Therefore, this paper
aims to look at the application of the concept of disaster
literacy to young peatland farmers in Central
Kalimantan based on local knowledge through the
various available literature.

2 Discussion

2.1 Concept of Disaster Literacy

The concept of disaster literacy is adapted from the
concept of health literacy initiated in the US since 1974
which has now been recognized for its role in reducing
health risks [26]. Disaster risk reduction literacy will
empower people to act appropriately when a disaster
occurs [30]. The results of Tanaka's research (2005)

states that residents of Fukui City, Japan who have better
disaster knowledge will be better prepared to face
disasters than residents in San Francisco who have lower
disaster knowledge [31].

Disaster literacy is defined as an individual's
capacity to read, understand and use the information to
form an information policy by following instructions in
the context of disaster mitigation, preparedness,
response and recovery. With this definition and
integrating it with Nutbeam's conceptualization of
health literacy, Brown et al., (2014) then proposed a
disaster literacy model in which knowledge and skills
are positioned along a continuum [26]. On the disaster
literacy continuum, skills develop from basic (i.e., basic
reading and comprehension) to functional (i.e. the
ability to follow disaster preparedness, response and
messages) to communicative or interactive disaster
literacy (i.e. advanced skills involved in the experience
of seeking and managing aid disaster-related), and
ultimately becomes critical for disaster literacy (i.e. the
capacity to analyze disaster-related information, be
empowered to overcome obstacles, and take personal
control to stay safe, cope with, and recover from
disasters). The disaster literacy model can be seen from
the following Figure 1.
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Figure 1. Literacy Model proposed by Brown et al., (2014) [26].

Stage 1, is the initial stage of literacy, at least the
community and individuals are able to read and be able
to understand instructions regarding disaster mitigation
and preparedness. At this level the capacity tends to be
low but is willing to follow instructions related to
disaster preparedness, disaster response and recovery
messages. Stage 2, is a comprehensive ability related to
disaster information, proven by having followed the
recommendations  and  instructions.  Although
individuals at this stage generally lack experience in the
ability to process information, this ability is quite
important as a provision for dealing with disasters that
can appear suddenly. Stage 3, is the motivation and
confidence of individuals to be proactive. At this level
the message is well received. Messages can then be
modified or added according to familiar things.
Messages can differ according to community and
individual needs. Stage 4, this stage the individual

involvement has gone further. Individuals already
understand broader information, understand the
situation more broadly, especially those related to
environmental and social safety barriers [32].
According to Brown et al., (2014) this disaster
literacy model will complement existing models such as
CERC, which in this case discusses the ability of
individuals to access, understand and respond to these
communications. The difference is, the focus of this
disaster literacy model is on a progressive movement
from basic disaster literacy to greater autonomy,
involvement in critical disaster preparedness and
recovery activities. Targeted disaster education and
training optimizes preparedness and should facilitate
movement from one level on the continuum to the next,
taking into account each step of the specific knowledge
required to prepare for, survive and recover from a
disaster. However, when doing so, predisposing and
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situational factors need to be recognized as an influence
and are potentially confounding in determining outcome
[26].

2.2 Human Interaction and Peat Ecosystem

Utilization of peat land for agriculture was initially
developed by local communities for family food needs
such as rice, sweet potatoes, taro, sago and several
horticultural crops such as chilies, eggplant, cucumber,
long beans, pumpkin and so on for their own
consumption. This utilization is still traditional with a
limited area [1]. Small scale land clearing by means of
burning in the communities of Kalimantan and Sumatra
was carried out around 200 years ago [27]. The
cultivation is carried out using shifting cultivation and a
system of slash and burn which is commonly known as
"swidden agriculture" [33].

Meanwhile, the planting of the Dayak Ngaju
community is carried out in groups on a large stretch of
land on a small river called the handel system. As for the
preparation of the land through controlled burning,
namely by making firebreaks in the form of trenches or
clearing wood, grass and leaves around the 3-6 meter
wide area. In addition, if there is a violation of
customary rules, a Jipen or customary fine will be given
[34]. And they usually only cultivate seasonal wild rice
types without cutting trees due to limited equipment
they have [35]. In the Meratus Dayak community there
are even 26 varieties of rice that they plant without the
need to buy seeds [36]. The types of local rice used are
usually rice varieties that are tolerant of acid soils and
tidal soils [37].

Akbar's research (2011) on the local wisdom of the
Dayak Ngaju people in Central Kalimantan revealed
information from traditional leaders regarding the
condition of the peat ecosystem before the intervention
of outsiders with modern equipment where the forest
was dense and the peat soil was always wet even in the
dry season, so big fires were rare. Therefore, in the past
people had only experience of extinguishing small fires
and rarely had experience of extinguishing large fires on
a large scale. However, after the technology of
chainsaws to cut wood was used, trees in the forest
became quickly depleted, open land cover and became
prone to fires [33].

Controlled burning according to the local wisdom
of the Dayak people is about tools, human resources and
methods of burning. If the land for farming has been
slashed and dry, burning begins. Before burning, each
group member cleaned the tatas or firebreaks [33]. This
local wisdom is obtained from the results of continuous
trials in adapting to environmental changes. Their long
and intensive interaction with this soil type through
observation and trial error has developed into local
knowledge of farmers in each peatland farming
community. Therefore, the use of natural resources and
the environment of local communities in the past was
still able to maintain the sustainability of the ecological
system [38], [39].

The knowledge and wisdom of indigenous peoples
is knowledge of how to live well in an ecological
community so that it involves how to relate well to all

the contents of nature. This knowledge also includes
how to treat every part and life of nature in such a way,
both to maintain the life of each species and to maintain
all life in nature itself. That is why there are various
prohibitions or taboos, about how to carry out certain
activities in this world: how to do farming, hunting,
fishing, cutting trees properly and so on [40]. For
example, one of the local wisdom possessed by
Bakumpai farmers in tidal land is not only seen in the
ability to farm, but also the choice of agricultural
location as an effort to anticipate agricultural land which
is always overflowing as the characteristics of tidal land
type A [38]. The reciprocal relationship between the
community and the surrounding ecosystem gives them
the ability to manage existing natural resources. It is not
surprising that they get a lot of knowledge and values
from their experience in dealing with the natural
environment around them. For residents who have
succeeded in acquiring knowledge and knowing the
behavior of nature and its surroundings, they have the
potential to be more successful in their daily lives in
treating nature [41].

However, human interaction with the ecosystem can
always change when there is a change in the
configuration of the structure it will affect its structure
and function. The causal relationship of the interaction
of humans and their very complex ecosystems can be
shown through a simple diagram of the basic structure
and function of the relationships involved in the
following human ecological system model:

Figure 2. Social system-ecosystem interaction model by
Rambo (1983) [42].

The increase in population and the rate of
conversion of paddy fields, especially in Java, has
encouraged the development of peat swamp lands to
support agricultural development, especially food crops
on a large scale. On the other hand, peatland
management that is not based on the inherent nature and
characteristics of the swamp itself has created physical,
chemical and biological problems that lead to ecological
disasters of peatland fires [7], [43], [44].
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2.3 Disaster Literacy Among Young Peatlands
Farmers in Central Kalimantan

The literature related to community interactions and
peatland ecosystems above shows that people living in
peat ecosystem areas basically have a legacy of
traditional knowledge about peatland management. This
knowledge includes how to clear peatlands, how to grow
crops, manage drainage and the types of vegetation
planted. The Dayak Ngaju people generally carry out
controlled burning in the preparation of land with
firebreaks in the form of digging trenches and clearing
all grass, wood, litter around an area of 3-6 meters [34].
Then build a handil system for water management and
select local plant types that are adaptive to peatlands
[45]. Meanwhile, disaster mitigation is carried out by
paying attention to natural signs to determine when the
dry season and rainy season enter. The dry season is
marked by tamarind fruit that begins to flower, guava
flowers begin to bloom, rasau on the riverbanks also
starting to flower, the appearance of cranes, buffalo
tuntung, patiuk birds, sesulit birds and many fish are
found at the river mouth. The rainy season is marked by
the fish starting to lay eggs, the root tips turning white
(Baputih) and the tamarind fruit turning red. Included in
disaster mitigation, in this case, is burning using a
timing technique and burning sequence. Regarding the
timing of burning, it is generally carried out in August
or September according to the climatic conditions that
occur in that year. If the dry season is longer, the burning
process can be carried out in late September or early
October [33].

However, massive peatland conservation has
resulted in degradation of the peat ecosystem which is
exacerbated by climate change, so that local wisdom no
longer applies to peatland management. Currently,
people find it very difficult to determine the rainy season
or dry season even though they see these natural signs
[33].

Therefore, referring to the literacy model from
Brown et al., (2014) which states that disaster literacy
consists of 4 continuum levels, namely understanding
(level 1), application (level 2), communication (level 3)
and criticism (level 4) and the literature related to the
literacy of peatland management based on local
knowledge above, it can be concluded that the literacy
of farmers in Central Kalimantan in the past has reached
level 3. They have traditional knowledge about peatland
management which includes how to clear peatlands,
how to cultivate crops, managing drainage and the types
of vegetation planted (level 1), applying this knowledge
in the management of the farm (level 2) and then passing
this knowledge on to the next generation (level 3).

However, with conditions where the level of
ecosystem degradation is high and climate change is
exacerbated as is happening now, youth farmers on
peatlands can no longer maintain the same level of
literacy as the previous generation (level 3). They are
required to be able to criticize agricultural management
on peatlands according to current conditions (level 4).

According to Daramola et al., (2017) disaster
literacy is the acquisition of an understanding of
individual and public information related to disasters

before a disaster occurs so that it is able to help them
during and after a disaster [46]. This involves building
knowledge in individuals and communities about the
nature of environmental hazards and risks, the possible
causes and consequences of disasters, and the conditions
that make people vulnerable to disasters. This strategy
is usually applied through public education that is
focused on disaster problems and aims to change public
behavior so as to encourage identifying and reducing
hazards and risks in their environment [47].

In developed countries, public education on disaster
management designed to prepare the population for
disasters is provided by both governmental and non-
governmental aid organizations [26]. However, this is
not the case in developing countries, as low levels of
disaster education have contributed significantly to the
vulnerability of their populations during disasters [48].
According to Susanto (2020) there are still many
miscommunications related to programs initiated by the
central, regional and community governments in efforts
to restore peat ecosystems in Indonesia, which has
resulted in rejection due to a lack of socialization and
understanding of the peat ecosystem [49]. Sawerah
(2015) also stated that the level of farmer participation
in the implementation of land fire prevention was
categorized as very low and the attitude of farmers
towards land management without burning tended to be
negative due to their lack of knowledge about the peat
ecosystem [50]. And Tabenu (2019) states that the
adaptive capacity of communities using forest resources
to climate change and land fire disasters is also classified
as lacking even though they have repeatedly
experienced fires [51]. Lack of knowledge about
environmentally friendly agricultural and plantation
systems has caused haze disasters to occur every year in
Indonesia. Therefore, public education is needed in
efforts to prevent fire [28], [29].

3 Conclusion

Communities living in peatland areas usually have a
legacy of traditional knowledge about peatland
management, including how to clear peatland, how to
cultivate crops, manage drainage and the types of
vegetation planted. The Dayak Ngaju people carry out
controlled burning in land preparation, usually with
firebreaks in the form of digging trenches and clearing
all grass, wood, litter around the 3-6 meter wide area.
Then build a handil system for water management and
choose local types of plants that are adaptive to
peatlands. Meanwhile, disaster mitigation is carried out
by paying attention to natural signs.

However, massive peatland conservation has
resulted in degradation of the peat ecosystem which is
exacerbated by climate change, so that local wisdom no
longer applies to peatland management. Referring to the
literacy model from Brown et al., (2014) which states
that disaster literacy consists of 4 continuum levels,
namely understanding (level 1), application (level 2),
communication (level 3) and criticism (level 4), then
Farmers. in Central Kalimantan in the past reached level
3. They have traditional knowledge about peatland
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management, apply and pass this knowledge on to future
generations. However, due to ecosystem degradation
and climate change, young peatland farmers cannot
simply maintain the same level of literacy as the
previous generation (level 3). They are required to be
able to criticize agricultural management on peatlands
according to current conditions (level 4).

Empowering young farmers who are actively
involved in peatland management to reduce the risk of
disasters from peatland fires is absolutely necessary.
This can be done by increasing the level of disaster
literacy based on local wisdom followed by an
understanding of the characteristics of peatlands and the
implications of climate change on their ecosystem.
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