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Abstract. This study observes the implementation of Eco-DRR in Indonesia. In the last
decade, education programs related to Eco-DRR have been promoted through green
schools or 'Adiwiyata' schools. The research priority focuses on exploring student learn-
ing activities to map and describe the extent to which The Sendai Framework is imple-
mented at the local level, especially in schools. This research is located in SMA Negeri
2 Banguntapan, Yogyakarta, Indonesia; which programmatically has an agenda to invite
and involve students in conservation and restoration activities as an important part of
implementing Eco-DRR. Data was collected through interviews, document analysis, and
observation. Data was analyzed through qualitative method. The study revealed that the
disaster experiences experienced by teachers have increased their knowledge, sensitivi-
ty, and awareness of Eco-DRR. The theme in Science cluster: climate change, viruses,
and ecological balance. The theme in Social Studies cluster: natural disaster mitigation
and adaptation, environment and sustainable development, mapping and geographic in-
formation systems for development, social change during and after disasters, communi-
ty empowerment strategies in disaster mitigation, local wisdom in disaster mitigation.
The Language cluster guides students' skills for effective reading, writing and speaking
about climate change, environmental conservation, and disaster mitigation. To enable a
more holistic and sustainable management of Eco-DRR, this study recommends the
need for policymakers to listen to, assess, and respect the 'voice' of students in their ef-
forts to prepare for risk reduction as early as possible.

Keywords: Ecosystem-based Risk Reduction (Eco-DRR), Educational practic-
es, the Green School, Engaging youth in DRR

1 Introduction

Indonesia has a high risk of hydro meteorological disasters as a consequence of its
geographical and geological location. On the other hand, the phenomenon of climate
change also contributes to the increase in hydro meteorological disasters [1][2]. Alt-
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hough nationally the average disaster risk index in 2019 in all provinces decreased by
7.93%, or from 156.43 to 144.02 [3]; however, 19 provinces are in the high disaster
risk cluster, 15 provinces are in the moderate cluster, and no province is in the low
cluster. Increased risk does not only occur in Indonesia, but globally [1][2], as a result
of environmental degradation due to increased human activities. For this reason,
UNDRR [2] recommends the importance of handling systemic risk through an inte-
grated and pluralistic approach to understand risk more comprehensively [3][4][5].

Indonesia already has Law no. 24/2007 concerning Disaster Management and the
Master Plan for Disaster Management for 2020-2044 in the Presidential Regulation of
the Republic of Indonesia Number 87/2020. In certain aspects, Indonesia's regulations
have referred to the Sendai Framework for Disaster Risk Reduction 2015-2030 [6].
For example, BNPB (National Agency for Disaster Management) stated that Indone-
sia had shifted its focus from emergency response after a disaster occurred to a more
comprehensive and preventive approach to DRR. The implication is that Indonesia is
moving gradually from a score of 3.0 to 3.7 in implementing the Hyogo Framework
for Action (HFA) Priority during the 2013-2015 periods [7]. Indonesia's progress rate
is slightly higher than other countries [8]. However, in other aspects, efforts to reduce
disaster risk are still not fully maximized, especially in terms of: investment priorities,
availability of access to comprehensive disaster and risk information [9] — especially
in the field of education which is one of the keys to the success of DRR at the local
level [10][2][11]. For this reason, inter-ministerial cooperation was carried out. For
example, the Ministry of Environment and Forestry has the Adiwiyata School pro-
gram, which is strengthened by the Strengthening Character Education program from
the Ministry of Education and Culture of the Republic of Indonesia [12]. In practice,
disaster risk reduction efforts can be carried out through Ecosystem-based Disaster
Risk Reduction (Eco-DRR) [13][14], an ecosystem-based disaster risk reduction ap-
proach that is inclusive, involves community participation, is cost-effective, socially
friendly and sustainable. Eco-DRR as a series of risk management has the dimensions
of hazard reduction, vulnerability reduction, and exposure reduction [15]. In the con-
text of this research, Eco-DRR is used as a strategic instrument to understand disas-
ters and the environment as a holistic unit [20] — which is relevant to the go green
movement in educational institutions — because the process involves affective, cogni-
tive, and psychomotor dimensions. Currently, education units that integrate disaster
safety education or disaster mitigation education in their curriculum are common.
However, how the implementation of disaster mitigation education is contextualized
in Eco-DRR through the ‘Adiwiyata’ School is still very limited.

This study examines and explores various learning activities designed by Adi-
wiyata School (the green-school) to implement The Sendai Framework — Priority 1:
‘understanding disaster risk' at the local level, especially in schools. Forms of resource
use and efforts made by schools to raise environmental awareness in order to support
ecosystem sustainability are identified and explored. This is intended to ensure that
Eco-DRR has indeed been integrated and implemented in Adiwiyata Schools. The
main question addressed in this study is about the lessons that could be taken from
disasters in Yogyakarta and other parts of Indonesia, so it can be managed and used
effectively to improve understanding of disaster risk for students (adolescents). Over-



all, this study aims to provide insight and information on educational practices carried
out by the school community in decision-making and making program of learning
activities, as well as the roles they can play in managing the Adiwiyata School which
has an Eco-DRR perspective. A literature study focusing on knowledge management
for disaster risk reduction is proposed to provide a basic understanding of the ele-
ments of knowledge management needed to support the integration of Eco-DRR in
schools through the Adiwiyata School program. This is followed by a compilation of
disaster experiences that contribute to disaster knowledge as a mechanism that can be
used to plan priority actions that are integrated into the school curriculum.

2 From Disaster Experience to Disaster Knowledge

2.1  Ecosystem Knowledge Management for Disaster Risk Reduction

In many places around the world, disaster risk is increasing due to unplanned socio-
economic development in locations remote from exposure to various hazards. Unex-
pected hydro meteorological hazards are increasing in frequency, along with global
climate change [1][2]. Likewise with infrastructure projects such as dams and em-
bankments that trigger floods, droughts, and other hazards; combined with rapid eco-
nomic growth, largely unplanned urbanization in coastal areas and open rivers, has
resulted in the loss of living ecosystems [15][16]. The Global Risks Report 2020 [17]
places issues related to global warming, such as extreme weather and loss of biodiver-
sity, as the top five risks over the coming decades. These interacting processes pose
complex challenges and systemic risks to human security and ecosystem well-being.
Therefore, there is an urgent need for countries to better understand the impacts and
associated risks of ecosystem degradation and to integrate conservation and rehabili-
tation of ecosystems, as well as sustainable management of natural resources in na-
tional DRR (Disaster Risk Reduction) policies and plans.

A degraded environment is the main trigger of the emergence of disaster risk. For
example, lack of good vegetation cover on slopes can result in landslides under heavy
rainfall. In addition, the absence of ecosystem restoration efforts exacerbated the im-
pact of the disaster and also affected the recovery of post-disaster livelihoods. If the
urban master plan does not safeguard these natural elements through comprehensive
sustainable planning, then rapid urbanization will further exacerbate and have nega-
tive impacts on local urban (urban) and peri-urban ecosystems. On the other hand,
disasters also impact ecosystems, causing environmental damage and loss which in
turn increases risks. Recognizing the interdependence between human well-being,
ecosystems, and changing risk patterns, NbS (Nature-based Solutions) such as con-
servation, restoration, sustainable use and management of natural resources, are an
integral part of DRR (Disaster Risk Reduction). In this context, Eco-DRR offers
many benefits, including DRR, and systemic opportunities for sustainable develop-
ment. Eco-DRR utilizes ecosystems to prevent, mitigate or buffer, natural hazards and
climate change impacts — either as an option or to support built infrastructure [15].
However, not all hazards can be effectively mitigated by ecosystems, for example in
the case of earthquakes and tsunamis, where coastal forests provide only limited pro-



tection [18]. Table 1 below shows that different types of ecosystems have different

hazard reduction functions.

Table 1. Hazard mitigation functions of different ecosystems.

Ecosystems Hazard Mitigation
Mountain for- » Vegetationcoverand >  Catchment forests, especially
. root structures protect primary forests, reduce risk of
ests, _Vegetatlon against erosion and in- floods by increasing infiltra-
on hillsides crease slope stability by tion of rainfall, and delaying
binding soil together, peak floodwater flows, except
preventing landslides when soils are fully saturated
»  Forests protect against >  Forests in watersheds are
rockfall and stabilise important for water recharge
snow, reducing the risk and purification, drought mit-
of avalanches igation and safeguarding
drinking water supply
Wetlands, > Wetlands and flood- > Coastal wetlands, tidal flats,
. plains control floods in deltas and estuaries reduce the
ﬂOOdeamS coastal areas, inland height and speed of storm
river basins, and moun- surges and tidal waves
tain areas subject to
glacial melt
»  Peat lands, wet grass- »  Marshes, lakes and flood-
lands and other wet- plains release wet season
lands store water and flows slowly during drought
release it slowly, reduc- periods
ing the speed and vol-
ume of runoff after
heavy rainfall or
snowmelt in springtime
Coastal (Man- > Coastal ecosystems >  Coastal wetlands buffer
protect against hurri- against saltwater intrusion and
groves, salt- canes, storm surges, adapt to (slow) sea-level rise
marshes, coral flooding and other by trapping sediment and or-
reefs, barrier coastal hazards — a ganic matter
. combined protection
ISIandS’ sand from coral reefs,
dunes) seagrass beds, and sand
dunes/coastal wet-
lands/coastal forests is
particularly effective
» Coral reefs and coastal »  Non-porous natural barriers,

wetlands, such as man-
groves and saltmarshes,
absorb (low-magnitude)
wave energy, reduce
wave heights and re-

such as sand dunes (with as-
sociated plant communities)
and barrier islands, dissipate
wave energy and act as barri-
ers against waves, currents,




duce erosion from storm surges and tsunamis,
storms and high tides depending on the magnitude

Drylands > Natural vegetation >  Maintaining vegetation cover
management and resto- in dryland areas, and agricul-
ration in drylands con- tural practices, such as use of
tributes to ameliorate shadow crops, nutrient enrich-
the effects of drought ing plants and vegetation lit-
and control desertifica- ter, increases resilience to
tion, as trees, grasses drought

and shrubs conserve
soil and retain moisture.
»  Shelterbelts, greenbelts > Prescribed burning and crea-

and other types of liv- tion of physical firebreaks in
ing fences act as barri- dry landscapes reduces fuel
ers against wind erosion loads and the risk of unwanted
and sand storms. large-scale fires
Mountain for- > Vegetationcoverand > Catchment forests, especially
. root structures protect primary forests, reduce risk of
ests, _Vegetatlon against erosion and in- floods by increasing infiltra-
on hillsides crease slope stability by tion of rainfall, and delaying
binding soil together, peak floodwater flows, except
preventing landslides when soils are fully saturated
» Forests protect against >  Forests in watersheds are
rockfall and stabilise important for water recharge
snow, reducing the risk and purification, drought mit-
of avalanches igation and safeguarding

drinking water supply

Source: Sudmeier-Rieux et al., 2019, p. 54 [18]

2.2 Disaster Experience to Support Adiwiyata School Program

Some studies found a significant correlation and impact between disaster experience
and disaster preparedness [19][20][21], but several other studies found the opposite,
there was no significant correlation [22][23]. In addition, the experience of a disaster
can provide knowledge to the community about the threats or dangers caused by dis-
asters and how to recover strategies [24][25]. This study seeks to explore how the
disaster experiences experienced by students and teachers can support the ‘Adiwiyata'
school program with an Eco-DRR perspective. The involvement of young people
(children and youth) in implementing the Sendai Framework globally is contained in
the 2019 Global Platform on DRR [26]; which emphasizes the need to involve chil-
dren and youth in designing and implementing policies, program plans, and standards
in DRR in Indonesia.

The Adiwiyata program initiated by the Ministry of Environment of the Republic
of Indonesia — which in its implementation is in collaboration with the Ministry of
Education and Culture — is based on educative, participatory, and sustainable princi-
ples [27]. In this context, educational institutions are expected to play an important
role in protecting and managing the environment. Schools can be used as the right



place to raise children's awareness, sensitivity, and concern for the environment from
an early age [12][28][29]. The disaster experiences experienced and owned by stu-
dents and teachers can be a contextual learning resource and can be systematized
and/or integrated with eco-DRR in the school curriculum in Indonesia. For this rea-
son, schools are required to develop school policies that do not only focus on develop-
ing cognitive aspects as is often the case in the field, but also design school policies
related to affective and psychomotor aspects [28][29]. This last policy is expected to
be able to foster a culture and character of students who care about the environment.

The role of schools to develop disaster risk reduction knowledge is important at all
levels of education, including in terms of disaster risk management. The results of
Dwiningrum's research [11][30] found that in terms of disaster risk management,
schools have the power and ability to: (i) detect disaster risk, (ii) understand vulnera-
bilities, and (iii) conduct disaster impact assessments. In practice, these three elements
can be integrated into several subjects and can also be applied gradually and continu-
ously in the learning process in schools so that a disaster-aware culture is formed.
This learning ability is an important part of the process of forming a disaster-aware
school culture. Efforts made by schools to improve understanding of disaster risk for
students (teenagers) include: (i) the importance of understanding that 'disaster' is inev-
itable, but with the spirit of humanism to free people from disasters so that they are
able to manage threats and reduce vulnerability, (ii) this understanding teaches the
community that any form of natural threat can occur, but how to develop thinking to
reduce the risk (mitigation) of these threats is important to develop, (iii) in a psycho-
logical perspective, a comprehensive understanding of natural threats and how to
interpret them is determined by public perception. If the perception that develops is
based on a correct understanding of disasters, it will be easy to clarify the problems
that occur, including the consequences that follow, (iv) from a sociological point of
view, understanding disasters can be understood in a social dynamic and social static
framework to provide a clear picture comprehensive information on the development
and progress of the community in responding to and managing disasters [30].

2.3 Involving Youth to Campaign for the Importance of Eco-DRR

Knowledge about disaster is empirical. Empirical knowledge is obtained from direct
observation and experience. However, knowledge is obtained by rational observation,
so that they can describe through a systemic explanation of an empirical object [30].
Empirical knowledge is knowledge that is obtained through individual personal expe-
riences that occur repeatedly in his life. For example, a student (adolescent) who has
been a disaster volunteer will be more skilled in carrying out the disaster evacuation
process than someone who is not. What the student experienced is an example that the
disaster that is experienced by an individual is able to encourage him to have disaster
awareness and concern for the impact (danger) of disasters that occur around him. To
provide an empirical description of the level of disaster knowledge possessed by high
school students in Indonesia, the following is presented the results of Dwiningrum's
research [11] regarding the comparison of mitigation knowledge of Indonesian high
school students in several disaster-prone areas.



Perspective of high school' studentin Indonesia
on disaster mitigation

82.89%
o, 68.64% 69.47%
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Aceh Yogyakarta Lombok Papua Indonesia

Fig. 1. Comparison of mitigation knowledge of high school students in Indonesia

The results of Dwiningrum's research in Aceh, Yogyakarta, Lombok, and Papua
concluded that not all schools in disaster-prone areas have the disaster mitigation
policies, let alone the awareness of the importance of disaster mitigation has not be-
come a school priority program [11]. An empirical picture of the level of disaster
knowledge possessed by school students can be seen in Figure 1. The data illustrates
that the knowledge of high school / vocational students in Yogyakarta about disaster
is relatively higher than the high school in Aceh, Lombok, and Papua. This difference
in the level of disaster knowledge has implications for the role of high school students
in the disaster mitigation process. In particular, the Disaster Education Consortium
has formulated school-based disaster preparedness to increase disaster resilience in
the community and to reduce the impact/risk of disasters [31]. The school prepared-
ness parameter should consist of four factors: (i) attitudes and actions: The structure
and content of the curriculum should contain knowledge of the hazards, vulnerabili-
ties, disaster risk capacities and history around the school; and activities (ie simulation
and training), and skills that can reduce risk; (ii) school policies: availability of poli-
cies, agreements, or regulations that support DRR; (iii) preparedness planning: all
interested parties should cooperate in designing DRR assessment documents, school
action plans for disaster management, standard operating procedures, evacuation
maps, and early warning systems; (iv) resource mobilization: school building struc-
ture, quantity and type of post-disaster equipment, supplies, and basic needs owned by
schools must comply with safety standards; cooperation between school teacher
councils, and other professional teachers, as well as district/city disaster management.



3 Materials and Methods

This qualitative research aims to explore and elaborate the understanding of students
and teachers about the Adiwiyata School's programs and policies which implement
the values and moral messages of Eco-DRR, especially at SMA Negeri 2 Bangunta-
pan, Yogyakarta, Indonesia. For this reason, this research explores and deepens the
data (field) through document analysis (secondary data), and confirms it further
through interviews and observations.

This research uses data analysis of the Spradley model [32], which is based on the
results of the interpretation of the reality or phenomena found - in the form of the
informants' conceptions of the meaning and terms/languages of the informants related
to the focus of the research, which are then verbally combined with researchers’ way
of speaking, of course, after a deep understanding (verstehen) of the socio-cultural
reality. To find cultural meanings and deep interpretations, the researcher refers to the
stages of analysis proposed by Spradley [32], which consists of four types of analysis,
namely: domain analysis, taxonomic analysis, component analysis, and theme analy-
sis. The specific culture-sharing group approach is used in this study to explore, ex-
plore, analyze, and describe the beliefs, values, practices, perceptions, and shared
traditions of the informants in implementing the policies and programs of the Adi-
wiyata School with an Eco-DRR perspective in SMA Negeri 2 Banguntapan, Yogya-
karta, Indonesia.

4 Results

This research reveals that the disaster that is experienced by students and teachers
have increased their knowledge, sensitivity, and awareness of Eco-DRR — which in
practice is integrated through the 'Adiwiyata School' program as one of the school's
flagship programs. Referring to the focus of the research, the following research re-
sults present two important points: (i) the implementation of the 'Adiwiyata School'
program at SMA Negeri 2 Banguntapan, and (ii) the good practice of Eco-DRR inte-
gration through the 'Adiwiyata School' program.

4.1  Implementation of the 'Adiwiyata School’ Program at SMAN 2
Banguntapan

The 'Adiwiyata School' program implemented by SMA Negeri 2 Banguntapan is in-
tended to create a school that cares and has an environmental culture based on educa-
tive, participatory, and sustainable principles. Environmental school cultural activities
at SMA Negeri 2 Banguntapan are in the form of routine and non-routine activities,
physical and non-physical activities, as well as activities inside and outside the
school. These school activities are a reflection of Adiwiyata schools that carry out
environmental care programs in their daily activities. The reflection of the Adiwiyata



school also exists in every individual in it, the individuals in the Adiwiyata school
mostly have an attachment and custody for the environment, this is because the organ-
ization adopted in this case the school has implemented a school culture that is envi-
ronmentally friendly. To identify the various activities of school residents in imple-
menting the 'Adiwiyata School' program at SMA Negeri 2 Banguntapan, it can be
seen in Figure 2 below.

- School Slogan
= D 13 Adwiyen

oo - SATUJUTA

infrastructure that are
emvironmentalyfrendy

Interviey
Transcripg
school

Policies

Fig. 2. Example of data analysis visualization of the implementation of the 'Adiwiyata School'
program via ATLAS.ti 22" Edition software

When referring to the visualization of data analysis through the ATLAS.ti 22" Edi-
tion software, it appears that the implementation of the 'Adiwiyata School' program at
SMA Negeri 2 Banguntapan includes aspects of school policies that are environmen-
tally sound, aspects of the school curriculum based on the environment, aspects of
participatory-based school activities, and aspects of management environmentally
friendly school supporting facilities and infrastructure — whether held at school or
outside of school. To strengthen the findings about the various activities of school
residents in the implementation of the 'Adiwiyata School' program, the following are
excerpts from teacher interviews and an analysis of the learning implementation plan
document.
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Interview Transcript

Theme: Eco-DRR Integration in Adiwiyata School Program

Informant: Indonesian teacher

R: What grade do you teach in?
I: 1 teach in Class X

R: Did you develop an integrated Learning Plan for environmental issues?

I: Yes, I did

R: Can you give an example of an indicator of competency achievement that integrates

environmental issues?

I: Yes, I can. (1) Describes the content of the explanatory text on climate change; (2)
Explains the structure of explanatory texts on climate change, (3) Retelling the text
content of short stories using their own words orally and in writing about climate

change.

R: What learning media do you use to achieve learning competencies?
I: Explanatory text in climate change song, images of the natural environment, and the

school environment

[E D 10: Interview Transcript = X
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Fig. 3. Example of an informant statement

Environmental-based school c...

Aspects of the management of...

In the quote from Informant I's statement above, it appears that the implementation

of the Adiwiyata program is also contained in the lesson plans prepared by the teach-
er. For example, in Indonesian lessons, the teacher formulates indicators of compe-
tency achievement, including: (i) explaining the contents of an explanation text about
climate change, (ii) explaining the structure of an explanation text on climate change,
(iii) retelling the contents of a short story text using words themselves orally and in
writing about climate change.

e
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Fig. 4. Example of learning planning document analysis
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Findings about the implementation of the Adiwiyata program are also evident in
the environmental-based school curriculum aspect, through learning planning docu-
ments prepared by teachers. Figure 4 shows that Biology teachers formulate indica-
tors of competency achievement, including: (i) identifying the impacts that can be
generated from waste disposal activities in rivers around students' residences, (ii)
identifying problems arising from waste disposal activities in rivers around students'
residences. , (iii) making a simple experimental design about water biota and river
water quality in the student's living environment according to the scientific method,
and (iv) communicating the results of a simple experimental activity design on water
biota and river water quality in the student's living environment according to the sci-
entific method.

4.2 Good Practices of Eco-DRR Integration through the 'Adiwiyata School’
Curriculum

SMA Negeri 2 Banguntapan's slogan 'Smart is crucial, morality is more' has become a
reference in implementing educational practices, including the implementation of the
'‘Adiwiyata School' program; both in class and outside of class. The research findings
state that the types of disasters experienced by students and teachers in Yogyakarta
include: earthquakes, volcanic eruptions, landslides, floods, droughts, forest and land
fires, tornadoes, and waves/abrasions. On this basis, schools feel the need to integrate
ecosystem-based disaster risk reduction (eco-DRR) efforts into the ‘Adiwiyata School'
curriculum which is one of the school's flagship programs. The good practice of inte-
grating Eco-DRR through the 'Adiwiyata School' program that takes place in schools
can be done individually or in groups. Usually this practice is integrated with activi-
ties that are in intra-curricular, co-curricular, and extra-curricular. This can be traced
from the statements of informants during interviews, news from the school web,
school documents, and documentation of school community activities as shown in
Table 2.

In particular, SMA Negeri 2 Banguntapan has an integrated mangrove planting
program through co-curricular and extra-curricular activities, where students are in-
vited to actively participate from the preparation, implementation, to evaluation and
follow-up plans. Mangrove planting was carried out at Baros Beach, Bantul, Special
Region of Yogyakarta, Indonesia. The mangrove tree planting program is intended as
an effort to restore marine ecosystems, restore and improve protected functions, as
well as implementing disaster risk reduction (eco-DRR) through the Adiwiyata
School program. The mangrove planting activity was chosen by the school as an im-
portant part of the implementation of Eco-DRR because it involves the participation
of the school community (students and teachers), is cost-effective, socially friendly,
and sustainable. Mangrove planting activities carried out by students and teachers of
SMA Negeri 2 Banguntapan can be seen from the following pictures.
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Fig. 5. Mangrove planting and care by students and teachers SMAN 2 Banguntapan
(Source: SMA Negeri 2 Banguntapan Document)

The study revealed that the disaster experiences experienced by students and
teachers have increased their knowledge, sensitivity, and awareness of Eco-DRR. In
particular, the types of disasters experienced by students and teachers in Yogyakarta
include; earthquakes, volcanic eruptions, landslides, floods, droughts, forest and land
fires, tornadoes, and waves/abrasion. On this basis, schools feel the need to integrate
ecosystem-based disaster risk reduction (eco-DRR) efforts into the 'Adiwiyata School'
curriculum which is one of the school's flagship programs. The study also shows that
the lesson plans have integrated learning materials with the theme of ecosystems and
disaster management paradigms. The learning program plans consist of three clusters:
e The Science cluster: (i) Biology examine the themes of virus, ecology, and envi-
ronmental balance, (ii) Chemistry examine the theme of environment, (iii) Phys-
ics examine the theme of climate change

e The Social Studies cluster: (i) Geography examine the themes of mitigation and
adaptation of natural disasters, human relationship with the environment, sustain-
able environment and sustainable development, mapping and geographic infor-
mation systems for development, (ii) Sociology examine the themes of social
change during and after disasters, social issues related to environmental issues,
strategy for community empowerment in disaster mitigation, local wisdom in
disaster mitigation
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e The Language Cluster guides students' skills for effective reading, writing and
speaking about climate change, environmental conservation, and disaster mitiga-
tion.

5 Discussion

The disaster that is experienced by the informants has implications for knowledge
about disaster mitigation, especially ecosystem-based disaster risk reduction (eco-
DRR). In addition, the experience of a disaster can also provide information to in-
formants regarding the threats or dangers caused by disasters and strategies to recov-
er. These findings indicate that the information the teachers convey about eco-DRR is
closely related to the subjects they teach. In practice, each subject has integrated envi-
ronmental issues in lesson planning and learning processes in the classroom and out-
side the classroom — as an implication of the school's 'Adiwiyata School' program.
When they are being asked to relate the program to the idea and purpose of eco-DRR,
informants were able to quickly identify several topics that could be taught in the
subjects they were teaching.

The theme initiatives presented by the informants ranged from (i) pre-disaster or
preventive efforts; (ii) during a disaster (emergency response), up to (iii) post-disaster
(reconstruction and rehabilitation). This type of knowledge is ‘genuine’ knowledge
obtained by informants from their disaster experiences, which are then expressed
through their actions and attitudes [33][34]. The experience seems to influence them
to think and engage in eco-DRR discussions [24][25]. The implication is that inform-
ants design learning activities that integrate ecosystem-based disaster risk reduction
(eco-DRR) efforts into the 'Adiwiyata School' curriculum which is one of the school's
flagship programs. The implementation of eco-DRR at the local level, especially in
schools, has a different variety, one of which is found in the research location. Eco-
DRR topics and activities were synchronized with the 'Adiwiyata School' program
which had previously become the school's flagship program. The most interesting
finding of this research was the discussion regarding youth participation and envi-
ronmental-based social action that they carried out as an alternative to the strategy of
‘grounding’ eco-DRR. In addition, to contribute ideas at the global level, the discus-
sion about eco-DRR as a school community-based social movement is also interesting
to explore further.

5.1  Youth and Environmentally-Based Social Action: The Eco-DRR
‘Embracing’ Strategy

Involvement and participation of youth in disaster risk reduction (DRR) is very im-
portant to provide real experience and self-preparation from an early age, make deci-
sions based on information, and plan safe follow-up after disasters for themselves and
their communities. Young people, although not usually seen as active citizens in soci-
ety, are becoming very aware of and supportive of environmental initiatives. Youth
involvement is increasingly recognized as a way to guide young people to have
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awareness, sensitivity, and concern for environmental conservation actions [35][36].
Acknowledging their role and contribution to demographic conditions that are themat-
ically substantively integrated into the school curriculum is one of the strategies for
grounding eco-DRR at the local level. Investing in building and strengthening the
capacity of children and youth in eco-DRR can be done by making their peer educa-
tors (tutors) to raise awareness of disaster risk and climate change [26]. The involve-
ment and participation of these youth in practice is expected to influence friends and
family to carry out sustainable environmental management, conservation, and ecosys-
tem restoration in reducing disaster risk whose main goal is to achieve sustainable
development and resilience.

Establishing a mechanism to allocate more resources through youth-led eco-DRR
projects is one strategy that schools can undertake to contribute to the implementation
of the Sendai Framework at the local level. Assisting and meaningfully involving
youth in eco-DRR actions, such as planting and caring for mangroves, is not just a
form of environmental-based social action, but more than that. This form of engage-
ment can be seen as the result of planned actions through school curriculum interven-
tions, intentional, well resourced, facilitated, and often legally mandated. Meaningful
engagement is an ongoing activity with regular communication, both formal and in-
formal (i.e., more than one time planning and participation in a program). It takes
time to learn how to share and distribute tasks and responsibilities so that the social
actions carried out by youth can be successful according to the planned targets. This is
very important to allow teenagers to grow and develop according to their thoughts.
On the other hand, community support in a wider context is needed to encourage the
development of knowledge and good practices initiated by youth. Working with youth
to develop strategies for how to increase the impact of environmentally based social
action not only creates the possibility to do so, but also generates honest conversa-
tions about the complexities of inclusivity, governance and representation. With this
knowledge, youth can develop their own strategies to overcome difficulties, such as
joining global networks to plan environmental campaigns and movements to generate
local-global community-based social capital, or mobilizing and advocating environ-
mental movements which in turn can contribute to the implementation of the envi-
ronmental movement through Sendai Framework.

5.2  Eco-DRR as a School Community-Based Social Movement

The process of disaster risk reduction (DRR/Disaster Risk Reduction) is closely relat-
ed to climate change adaptation and mitigation, but few DRR plans consider this rela-
tionship [14] [15]. Generally, eco-DRR/EbA is used as an instrument of adaptation
and non-structural risk management. It has been explained that the research priority
focuses on exploring student learning activities through intra-curricular, co-curricular,
and extra-curricular activities to map and describe the extent to which eco-DRR is
implemented at the local level, especially in schools. Research findings reveal that
learning activities that are integrated with eco-DRR are part of non-structural
measures implemented by schools to involve young people in school community-
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based social movements. Community-based approaches are essential as part of non-
structural eco-DRR measures, as local commitment is required to make any approach
sustainable [31][35]. Non-structural actions in eco-DRR are understood as actions that
do not involve physical construction; but using knowledge, practices or agreements to
reduce risks and impacts, in particular through policies and legislation, public aware-
ness raising, training and education [37]. Non-structural measures are characterized
by promoting community participation. In the context of this research, eco-DRR can
be said as a school community-based social movement, where students are invited and
trained to have knowledge, sensitivity, awareness, and concern for ecosystems
through the 'Adiwiyata School' program.

In particular, this research also found that the awareness, sensitivity, and concern
of school residents in building and maintaining a resilient sustainable environment
through an ecosystem approach is self-actualization and community from the disaster
experiences they experienced as a person living in Yogyakarta. It is known that Yog-
yakarta has a unique demographic and physical condition as well as cultural wealth.
The area of Yogyakarta stretches about 32.50 km2; which is configured by volcanic
processes in the north, denudation processes in the west, solution processes in the
southeast, marine processes along the south, fluvial processes in the middle, and
structural processes in the south and southeast. These physical conditions induce sev-
eral different natural hazards in certain areas, in addition to forming a heterogeneous
ecosystem. On the other hand, Yogyakarta's cultural wealth is able to build strong
community social capital, which plays an important role in ecosystem management,
particularly related to disaster risk reduction (DRR). Eco-DRR as a school communi-
ty-based social movement certainly has several special characteristics that are im-
portant to consider if it is to be disseminated on a wide scale. Space. Adolescents can
safely explore and express their views before and after a catastrophic event. For youth
from marginalized groups, it is necessary to create an enabling environment, for ex-
ample with inclusive laws and policies, or focus on unfair power shifts that may limit
the space to safely share their authentic views. Voices. Adolescents have the skills,
capacity and confidence to express their views at all stages of disaster risk reduction.
Strengthening the 'voice' includes active attention to addressing issues of poverty,
discriminatory cultural norms or other factors that may limit participation. Audience.
Adolescents are listened to and their point of view is respected in assessing, mitigat-
ing, preparing for and responding to danger. This includes having ongoing mecha-
nisms and opportunities for youth to participate in DRR strategic plans from local to
global levels. Influences. Youth perspectives are not only heard, but acted upon in
risk reduction and resilience policies, programs and standards that affect their lives
and the community.

6 Conclusion

The efforts to understand disaster risk as priority 1 in the Sendai Framework can be
done through educational practices in schools. Through curriculum interventions,
which are specifically integrated in intra-curricular, co-curricular and extra-curricular
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activities — it is very possible for eco-DRR to be socialized and implemented. A non-
structural approach in implementing eco-DRR can be done by involving youth to
actively participate in sustainable environmental management, conservation, and eco-
system restoration in reducing disaster risk. The implementation of eco-DRR in edu-
cational practice that involves the active participation of youth must pay attention to
several important components, namely: attitudes and actions that are explicitly visible
in the structure and content of the curriculum; school policies that support eco-DRR,;
preparedness planning that involves multi-stakeholder involvement in DRR; and re-
source mobilization related to infrastructure, cross-sectorial partner networks, and
disaster management. Thus, schools can be used as the right place to raise children's
awareness, sensitivity, and concern for the environment from an early age so that
sustainable development and resilience can be achieved gradually, starting from the
local to the global scope.

References

1. WFF. Bankable Nature Solutions: Blueprints for Bankable Nature Solutions from across
the globe to adapt to and mitigate climate change and to help our living planet thrive.
(2020). Available at:
https://wwfint.awsassets.panda.org/downloads/bankable_nature_solutions_2__1.pdf

2. UNDRR. Words into action: Nature-based Solutions for Disaster Risk Reduction. (2021).
Auvailable at: https://www.undrr.org/publication/words-action-nature-based-solutions-
disaster-risk-reduction

3. Wiguna, S. dkk. IRBI (Indeks Risiko Bencana Indonesia) Tahun 2020. Jakarta: BNPB
(Badan Nasional Penanggulangan Bencana). (2021). Available at:
https://inarisk.bnpb.go.id/pdf/BUKU%20I1RBI1%202020%20KP.pdf

4. Wiguna, S. dkk. IRBI (Indeks Risiko Bencana Indonesia) Tahun 2019. Jakarta: BNPB
(Badan Nasional Penanggulangan Bencana). (2020). Awvailable at: https://kkp.go.id/an-
component/media/upload-gambar-pendukung/Dit%20P4K-
PRL/Kumpulan%20Buku/BUKU%201RBI1%202019.pdf

5. Amri, M.R., dkk. RBI (Risiko Bencana Indonesia). Jakarta: BNPB (Badan Nasional Pe-
nanggulangan Bencana). (2016). Available at:
https://inarisk.bnpb.go.id/pdf/Buku%20RBI_Final_low.pdf

6. UNISDR. Sendai Framework for Disaster Risk Reduction 2015-2030. (2015). Available
at: http://www.unisdr.org/we/inform/publications/43291

7. BNPB. Indonesia: National Progress Report on the Implementation of the Hyogo Frame-
work for Action (2013-2015). (2015). Available at:
https://www.preventionweb.net/files/41507_IDN_NationalHFAprogress_2013-15.pdf

8. Djalante, R., M. Garschagen, F. Thomalla, & R.Shaw (Eds.). Disaster Risk Reduction in
Indonesia: Progress, Challenges, and Issues. Switzerland: Springer International Publish-
ing. (2017).

9. UNDRR. Disaster Risk Reduction in the Republic of Indonesia: Status Report 2020.
Bangkok, Thailand, United Nations Office for Disaster Risk Reduction (UNDRR), Re-
gional Office for Asia and the Pacific. (2020). Available at:
https://www.preventionweb.net/publication/disaster-risk-reduction-indonesia-status-report-
2020-0


https://wwfint.awsassets.panda.org/downloads/bankable_nature_solutions_2__1.pdf
https://www.undrr.org/publication/words-action-nature-based-solutions-disaster-risk-reduction
https://www.undrr.org/publication/words-action-nature-based-solutions-disaster-risk-reduction
https://inarisk.bnpb.go.id/pdf/BUKU%20IRBI%202020%20KP.pdf
https://kkp.go.id/an-component/media/upload-gambar-pendukung/Dit%20P4K-PRL/Kumpulan%20Buku/BUKU%20IRBI%202019.pdf
https://kkp.go.id/an-component/media/upload-gambar-pendukung/Dit%20P4K-PRL/Kumpulan%20Buku/BUKU%20IRBI%202019.pdf
https://kkp.go.id/an-component/media/upload-gambar-pendukung/Dit%20P4K-PRL/Kumpulan%20Buku/BUKU%20IRBI%202019.pdf
https://inarisk.bnpb.go.id/pdf/Buku%20RBI_Final_low.pdf
http://www.unisdr.org/we/inform/publications/43291
https://www.preventionweb.net/files/41507_IDN_NationalHFAprogress_2013-15.pdf
https://www.preventionweb.net/publication/disaster-risk-reduction-indonesia-status-report-2020-0
https://www.preventionweb.net/publication/disaster-risk-reduction-indonesia-status-report-2020-0

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

17

Amri, A., et al. Disaster risk reduction education in Indonesia: Challenges and recommen-
dations for scaling up. Natural Hazards and Earth System Sciences, 17, 595-612. (2017).
DOI: https://doi.org/10.5194/nhess-17-595-2017

Dwiningrum, S.ILA., Sumunar, D.R.S., & Sholikhah, E. Pengembangan Kebijakan Resili-
ensi Sekolah Berbasis Kearifan Lokal untuk Mitigasi Bencana di Indonesia. Yogyakarta:
UNY Press. (2021).

Mendikbud: Sukseskan Program Adiwiyata Melalui Pendidikan Karakter. (2016) Availa-
ble at: https://www.kemdikbud.go.id/main/blog/2016/12/mendikbud-sukseskan-program-
adiwiyata-melalui-pendidikan-karakter

Jay Mar D. Quevedo, Yuta Uchiyama & Ryo Kohsaka. Perceptions of local communities
on mangrove forests, their services and management: implications for Eco-DRR and blue
carbon management for Eastern Samar, Philippines, Journal of Forest Research, 25:1, 1-
11. (2020). DOI: https://doi.org/10.1080/13416979.2019.1696441

K. D. C. R. Dissanayaka, Norio Tanaka, T. L. C. Vinodh. Integration of Eco-DRR

and hybrid defense system on mitigation of natural disasters (Tsunami and Coastal Flood-
ing): A review. Natural Hazards, 110, 1-28. (2022). Available at:
https://link.springer.com/article/10.1007/s11069-021-04965-6

UNDRR. Ecosystem-Based Disaster Risk Reduction: Implementing Nature-based Solu-
tions for Resilience, United Nations Office for Disaster Risk Reduction — Regional Office
for Asia and the Pacific, Bangkok, Thailand. (2020). Available at:
https://www.undrr.org/publication/ecosystem-based-disaster-risk-reduction-implementing-
nature-based-solutions-0

UNISDR. 2015 Global Assessment Report on Disaster Risk Reduction. Making Develop-
ment Sustainable: The Future of Disaster Risk Management. United Nations Office for
Disaster Reduction (UNISDR). (2015). Available at:
https://www.undrr.org/publication/global-assessment-report-disaster-risk-reduction-2015
WEF. The Global Risks Report 2020. Insight Report, 15" Edition. (2020). Available at:
https://www3.weforum.org/docs/WEF_Global_Risk Report_2020.pdf

Sudmeier-Rieux, K., Nehren, U., Sandholz, S., Doswald, N. Disasters and Ecosystems:
Resilience in a Changing Climate — Source Book. UNEP and Cologne: TH Kéln - Univer-
sity of Applied Sciences, Geneva, Switzerland. (2019). Available at:
https://postconflict.unep.ch/DRR/EcoDRR_Source_Book.pdf

Gao, M., Yu-Jane Liu, Yushui Shi. Do people feel less at risk? Evidence from disaster ex-
perience. Journal of Financial Economics, 138(3), 866-888. (2020). DOI:
https://doi.org/10.1016/j.jfineco.2020.06.010

Valenzuela, V.P.B., Miquel Esteban, Hiroshi Takagi, Nguyen Danh Thao, Motoharu
Onuki. Disaster awareness in three low risk coastal communities in Puerto Princesa City,
Palawan, Philippines. International Journal of Disaster Risk Reduction, Vol.46, 101508.
(2020). DOI: https://doi.org/10.1016/j.ijdrr.2020.101508

Paton, D., Johnston, D., Mamula-seadon, L., & Kenney, C. M. Recovery and Develop-
ment: Perspectives from New Zealand and Australia. In Disaster and Develop-
ment:Examining Global Issues and Cases (N. Kapucu,). Springer. (2014).

DOI: https://doi.org/10.1007/978-3-319-04468-2

Mileti, D. S., & Darlington, J. D. The Role of Searching in Shaping Reactions to Earth-
quake Risk Information. Social Problems, 44(1), 89-103. (1997).

DOI: https://doi.org/10.1525/sp.1997.44.1.03x0214f

Tanaka, K. The impact of disaster education on public preparation and mitigation for
earthquakes: A cross-country comparison between Fukui, Japan and the San Francisco Bay
Area, California, USA. Applied Geography, 25(3), 201-225. (2005).


https://doi.org/10.5194/nhess-17-595-2017
https://www.kemdikbud.go.id/main/blog/2016/12/mendikbud-sukseskan-program-adiwiyata-melalui-pendidikan-karakter
https://www.kemdikbud.go.id/main/blog/2016/12/mendikbud-sukseskan-program-adiwiyata-melalui-pendidikan-karakter
https://doi.org/10.1080/13416979.2019.1696441
https://link.springer.com/article/10.1007/s11069-021-04965-6
https://www.undrr.org/publication/ecosystem-based-disaster-risk-reduction-implementing-nature-based-solutions-0
https://www.undrr.org/publication/ecosystem-based-disaster-risk-reduction-implementing-nature-based-solutions-0
https://www.undrr.org/publication/global-assessment-report-disaster-risk-reduction-2015
https://www3.weforum.org/docs/WEF_Global_Risk_Report_2020.pdf
https://postconflict.unep.ch/DRR/EcoDRR_Source_Book.pdf
https://doi.org/10.1016/j.jfineco.2020.06.010
https://doi.org/10.1016/j.ijdrr.2020.101508
https://doi.org/10.1007/978-3-319-04468-2
https://doi.org/10.1525/sp.1997.44.1.03x0214f

18

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

DOI: https://doi.org/10.1016/j.apgeog.2005.07.001

Nguyen-Trung, K., Helen Forbes-Mewett, Dharmalingam Arunachalam. Social support
from bonging and bridging relationships in disaster recovery: Findings from a slow-onset
disaster. International Journal of Disaster Risk Reduction, Vol. 46, June 2020, 101501.
(2020). DOI: https://doi.org/10.1016/j.ijdrr.2020.101501

Finucane, M.L., Joie Acosta, Amanda Wicker, Katie Whipkey. International Journal of
Environment Research and Public Health, 47(428), 1-19. (2020).

DOI: https://doi.org/10.3390/ijerph17020482

UNDRR. Words into action: Engaging children and youth in disaster risk reduction and re-
silience building. (2020). Available at: https://www.undrr.org/publication/words-action-
guidelines-engaging-children-and-youth-disaster-risk-reduction-and

Peraturan Menteri Lingkungan Hidup Republik Indonesia Nomor 5 Tahun 2013 tentang
Pedoman Pelaksanaan Program Adiwiyata. (2013)

Priambodo, P., Aslamiah, Muhyani Rizalie. Implementation of the Adiwiyata School Pro-
gram through ParticipatoryBased Environmental Activities (Multi-site Study at Banjarma-
sin 29 Public Middle School and Banjarmasin 8 Public Middle School). Journal of K6 Ed-
ucation and Management, (491), 23-36. (2021).

DOI: http://dx.doi.org/10.11594/jk6em.04.01.03

Roswita, W. Adiwiyata-program-based school management model can create environ-
ment-oriented school. Journal of Management Development, 39(2), 181-195. (2020).

DOI: https://doi.org/10.1108/JMD-01-2019-0005

Dwiningrum, S.I.A., Sumunar, D.R.S., & Sholikhah, E. Resiliensi Sekolah dan Pendidikan
Mitigasi Bencana: Kajian teori dan riset. Yogyakarta: UNY Press. (2021).

Consortium for Disaster Education. School-Based Disaster Preparedness. (2011).
Auvailable at: https://www.preventionweb.net/educational/view/26013

Spradley, J.P. The ethnographic interview. Long Grove, lllinois: Waveland Press, Inc.
(2016).

Becker, J. S., Paton, D., Johnston, D. M., Ronan, K. R., & McClure, J. The role of prior
experience in informing and motivating earthquake preparedness. International Journal of
Disaster Risk Reduction, 22(March), 179-193. (2017).

DOI: https://doi.org/10.1016/j.ijdrr.2017.03.006

Bhandari, Aliza K.C. & Osamu Takahashi. Knowledge, attitude, practice and perceived
barriers of natural disaster preparedness among Nepalese immigrants residing in Japan.
Bhandari and Takahashi BMC Public Health, (22): 492, 1-4. (2022).

DOI: https://doi.org/10.1186/512889-022-12844-3

Salvatore, C.; Wolbring, G. Coverage of Disabled People in Environmental-Education-
Focused Academic Literature. Sustainability, 14, 1211. (2022).

DOI: https://doi.org/10.3390/su14031211

Abdul Rahman, H. Malaysian Youth and Environmental Sustainability: A Review. Per-
spektif: Jurnal Sains Sosial dan Kemanusiaan, 12(2), 43-54. (2020).

DOI: https://doi.org/10.37134/perspektif.vol12.2.6.2020

PEDRR and CNRD. The ecosystem-based disaster risk reduction: Case study and exercise
source book. Geneva and Cologne: Partnership for Environment and Disaster Risk Reduc-
tion and Center for Natural Resources and Development. (2014). Available at:
https://www.unep.org/resources/case-study/ecosystem-based-disaster-risk-reduction-case-
study-and-exercise-source-book


https://doi.org/10.1016/j.apgeog.2005.07.001
https://doi.org/10.1016/j.ijdrr.2020.101501
https://doi.org/10.3390/ijerph17020482
https://www.undrr.org/publication/words-action-guidelines-engaging-children-and-youth-disaster-risk-reduction-and
https://www.undrr.org/publication/words-action-guidelines-engaging-children-and-youth-disaster-risk-reduction-and
http://dx.doi.org/10.11594/jk6em.04.01.03
https://doi.org/10.1108/JMD-01-2019-0005
https://www.preventionweb.net/educational/view/26013
https://doi.org/10.1016/j.ijdrr.2017.03.006
https://doi.org/10.1186/s12889-022-12844-3
https://doi.org/10.3390/su14031211
https://doi.org/10.37134/perspektif.vol12.2.6.2020
https://www.unep.org/resources/case-study/ecosystem-based-disaster-risk-reduction-case-study-and-exercise-source-book
https://www.unep.org/resources/case-study/ecosystem-based-disaster-risk-reduction-case-study-and-exercise-source-book

