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Abstract The purpose of this work was to investigate the natural hazards knowledge and
risk perception of Wujie indigenous community, located in Fazhi village in the Central
Mountain Range of Taiwan. Natural hazards (e.g. floods, landslides and debris flows) are
one of the most critical issues for the Taiwanese government and for the people living in
mountainous areas. During the last centuries, the native people experienced economic
competition and military conflicts with a series of colonial periods that have led to a
progressive loss of their original cultural identity. The motivation of selecting the case
study of Wujie community is because (1) it has experienced, more than others, generations
of devastating colonial oppression by foreign governments; (2) several landslides and
debris flows occurred during the last decades; and (3) the area was subject of land
exploitation and several hydroelectric projects. Two questions appear spontaneously: How
are those indigenous people nowadays living with natural hazards? Have land use change
and the anthropic pressure affected their knowledge and perception of natural hazards and
related risk? This research, one of the first carried out in Taiwan involving an indigenous
community, can offer a unique opportunity to answer these questions. The investigation
utilized a variety of participatory methods by the use of face-to-face interviews. Results
revealed that residents felt a high worry about landslide and flood risks. However they felt
a slight preparedness to face them. The most considerable differences were found between
the personal evaluations respect to the overall community. The discrepancy in the attitude—
behavioural link may derive from an unsatisfactory level of communication and infor-
mation probably ground in the absence of community participation in the decision-making
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process. Results revealed also the complexity of residents’ perspectives about the causes of
the increase of natural hazards occurrence. To this point, the community has ascribed this
phenomenon to several uncontrolled human actions during colonial period that have
affected the environment and their living. In addition, gender, age education and experi-
ence of natural hazards were found to be significant predictors in this study. Paying
attention to the indigenous perception of a hazard and risk can increase the effectiveness of
projects implemented by practitioners who might need to communicate risks in the future.
It also helps governments in their possible need to order evacuations, and future
researchers to conduct similar projects.

Keywords Natural hazards - Taiwan - Risk perception - Wujie community

1 Introduction

Despite technological and scientific advance, we have seen a serious increase in both
mortality and economic losses from disasters since the twentieth century, particularly in
the developing world (Oliver-Smith 2006). A greater number of people are more vulner-
able to natural and other hazards than ever, arising from the increase in population that live
in high-risk locations (Huppert and Sparks 2006). Human activities are also a critical issue
in exacerbating vulnerability to natural hazards, ranging from anthropogenic climate
change at one extreme (Mitchell et al. 2006) to local deforestation and changes in land use
at the other (Wheater 2006). Beside the financial resources aimed at minimizing the
negative impacts of natural hazards, there has been an increasing recognition of the value
of risk perception studies. Such studies attempt to comprehend the choices made by an
individual, or a group of individuals, to judge, evaluate, tolerate and react to risk (Fromm
2005) in order to help local authorities in the development of community-based hazard
management strategies. The criteria adopted by individuals to evaluate different risks, and
to decide to accept (or not to accept) them, vary depending on multiple, general and local
conditions and situations (Salvati et al. 2014). Socio-economic and demographic charac-
teristics (age, gender, education level and income) of those at risk are significant predictors
of these issues (Lai and Tao 2003; Barberi et al. 2008; Lindell and Hwang 2008; Paton
et al. 2008; Kellens et al. 2013; Ainuddin et al. 2014). Similarly, personal experience can
be very important in perception of the level of risk, and reminders of particular risks in the
media can also have an effect (Kitzinger 1999; Eiser et al. 2012). Simultaneously, trust
plays a crucial role in the perception of natural risks, and chiefly when the knowledge or
understanding of an individual of a specific risk is limited (Wachinger and Renn 2011).
Building public trust can help people to tolerate uncertainties derived by disaster events
reducing the complexity of such situations (Siegrist and Cvetkovich 2000).

Exploring individual knowledge about natural hazards may provide important infor-
mation about people’s willingness to take precautionary measures (Botzen et al. 2009) and
can therefore identify the major reasons behind the unsatisfactory performance levels of
current disaster management practices (Pathirage et al. 2012). To better understand and
address hazard risks in its entirety, it is necessary to explore the reasons behind such events
looking at the vulnerability of the built environment (Burton 2015) and how such causes
are perceived indeed. Knowledge and experience seem to work in parallel, both driven by
the emotional reaction that people face in front of disasters. To this point, Slovic and
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colleagues proposed the affect heuristic theory (Slovic et al. 2002, 2004), suggesting that
strong emotional experiences with hazards may be important for perceived risks and for
motivating preventive behaviours. Moreover, individuals are more likely to perceive an
event as more probable if they are able to imagine or recall such events easily (Eiser et al.
2012).

Perception and knowledge of risk are one of the fundamental elements that condition
the behaviour of local residents (Tulloch and Lupton 2003). Investigating the decisions that
people take before, during and after emergency situations is important for the minimization
of the social costs of disasters. Thus, it is relevant to explore the personal, social and
cultural influences on how people be prepared under the conditions of uncertainty that
surround infrequent natural hazards (Eiser et al. 2015). However, several studies have
consistently found that providing people information on hazards and how they can manage
their consequences appears do not positively influence personal preparedness (Dow and
Cutter 2000; Lindell and Whitney 2000; Paton et al. 2008; Lindell et al. 2009). Effective
communication, or the absence of it, may have a major bearing on how well people are
prepared for a disaster (Basic 2009). For this reason, risk communication should aim for a
bidirectional exchange of information (Kellens et al. 2013); in this way, people are
facilitated to judge their own risk situation and to make informed decisions according to
preparedness and personal safety measures (Hagemeier-Klose and Wagner 2009). Nowa-
days, more attention has been devoted to understand the efficiency of risk information and
how communication is perceived during hazard situations, in order to highlight both
strengths and weaknesses of the existing emergency management situations.

While risk perception studies have largely focused on citizens, less attention has been
given to indigenous’ perception of the risk posed by disasters. In a world facing increased
uncertainty and risk from hazards, indigenous peoples are among the most vulnerable
groups (FAO 2007; Watson 2010). They are vital and active part of the ecosystems, and
any complex challenge is threatening the environment on which their livelihood and
culture depend. Indigenous knowledge constitutes a precious national resource in dealing
with disasters as a blend of scientific and traditional approaches and methods that open
avenues towards better disaster prevention, preparedness, response and mitigation (Kamara
2008). Thus, it is important to learn how they view and interact with the environment and
whether or not they have knowledge that helps, monitor, interpret and respond to dynamic
changes in the ecosystem, resources and services (World Bank 1998). Many indigenous
communities understand their local environment and care for it, maintain lessons from past
disasters and invest in the place where they live (Baumwoll 2008). Failure to recognize the
signals and the cause of ecosystem changes will critically impede a community’s capacity
to adapt and can lead to social and economic collapse (Bronen 2010).

It is intuitive to achieve that natural disasters lead to more migration since households
want to stay away from the source of risk or they should make a living elsewhere if their
livelihoods are wiped out (Tse 2012). Focusing the attention on new generations can help
governments in organizing strategic policies in regard to natural disasters, increasing
people consciousness and avoiding massive migrations.

The purpose of this paper is to investigate the natural hazards knowledge and risk per-
ception of Wujie indigenous community, which belongs to one of the largest groups in
Taiwan. Taiwan has encountered many different types of natural hazards that have increased,
especially after Chi-Chi earthquake (Moh and Yao 2005). In the period ranging from 1900 to
2013, there have been recorded more than 90 disastrous events that have affected 3,945,022
people with a total damage of 21,303,712 (x 1000) US$ (CRED EM-DAT 2015). Because of
that, natural hazards (e.g. floods, landslides and debris flows) are one of the most critical
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issues for the government and for the people living in mountainous areas. These areas are
mainly populated by indigenous people (2 % of the whole Taiwan’s population) that are
concentrated in villages, in some cases along alluvial plains. During last centuries, these
native people experienced resources exploitation and military conflicts as a consequence of
several colonial periods that have caused a progressive loss of their environment and original
cultural identity. Wujie community has experienced, more than others, generations of dev-
astating colonial oppression by foreign governments and landscape changes with the
development of some hydroelectric projects. Moreover, several documented landslides and
debris flows have occurred in the same region during the last decades. The questions are: How
are these people nowadays living with natural hazards? Did land use change and the anthropic
colonial pressure affect their knowledge on natural hazards and their perception of risk?

This project, one of the first conducted in Taiwan involving an indigenous community,
can offer a unique opportunity to answer these questions through the help of a series of on
site interviews followed by a statistical analysis. Attention to this issue can help govern-
ment in its management policies in those mountain regions, and future researcher planning
aimed to increase people’s resilience.

2 Study area

This research was conducted in Fazhi village, located in a floodplain in the centre of
Nantou County (Taiwan) (Fig. 1).

Renai Township

E121.047

N23.917
Wujie /

\/ ' TAIWAN

Fig. 1 Location of Wujie community in Fazhi village, Nantou County, Taiwan
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The region is populated by the Bunun tribe, the fourth largest group among Taiwan
indigenous. The size of their living area is second only to that of the Atayal, which
similarly shows a great ability of expansion (Digital Museum of Taiwan Indigenous
People 2008). The Bunun population is distributed in the south of the Central Mountain
Range, from the upper stream of the Jhuoshuei River in the north to the upper and
middle parts of the Gaoping and Bainan rivers in the south. Wujie community covers an
area of 17.172 km?, with an elevation that varies from 720 to 740 meters above sea level
at 23.917 of latitude and 121.047 of longitude. Human settlements (2.3 %) and agri-
cultural lands (13.9 %) can be found around the village (Fig. 2). Subtropical evergreen
forests (62.9 %) are characterized by broadleaved species: subtropical and temperate
hardwoods grow at lower levels, and conifers at higher elevations. The low elevation
plains areas support monsoon evergreen broadleaved forests (Carpenter 2014). The
presence of planted forests (9.9 %) is related to the end of Kuomintang (KMT)
Government (1996), who started to pay more attention to the increasing number of
landslide and debris flow events in the area. The real first steps in this direction have
been undertaken after the devastating typhoon Herb with a National Reforestation
Campaign, lasted until 2004 (Xin 2015).
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Fig. 2 Land use cover map of Wujie community (NLSC 2004)
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2.1 Wujie community history

Similar to many indigenous communities in Taiwan, Bunun people have experienced
generation of devastating colonial oppression by foreign governments, with a strong
impact in the mountain areas they used to live in. The interest in the natural resources
started from the Dutch period, especially for camphor and timber materials, and continued
during the Qing Dynasty (Blundell 2000). Afterwards, the colonial rule of Japan exploited
all possible resources from the mountains for the war effort, humans as well as materials
(Chiang 1997) and constructed several additional trails to facilitate its control on the
indigenous tribes. Between 1922 and 1925, it organized a massive relocation of indigenous
people from the highest mountain to the floodplains (IWRI 2014). This policy shifted their
lifestyle from traditional hunting and gathering to agriculture production, destructing the
traditional and tribal cohesion (Chung 2002). In that years, the rising need of electricity
justified the government’s decision to construct a concrete gravity dam in 1932 on Jhu-
oshuei River in the nearness of Wujie floodplain (Wulang 2014, personal communication).
It has been realized in two stages for divert water from the river to a storage reservoir at
Sun Moon Lake and secondly to associate it with the hydroelectric projects of Mingtan
Pumped Storage Hydro Power Plant and Minhu Pumped Storage Hydro Power Station
(Taiwan Water Resources Agency 2013) that moved a lot of water and sediments to the
valley modifying the path of the river. In 1945, KMT Government replaced the Japanese
period and after 19 years undertook a deforestation plan, starting to exploit consistently the
natural resources (Blundell 2000). After that, it enacted the Hunting Ban in 1948 (which
was later repealed and replaced by the Wildlife Protection Law only in 1989) and the
National Park Law in 1972 to restrict indigenous peoples from using natural resources
(Blundell 2000). Hunting was not just a way for them to access material resources from the
mountains, but they had tradition of hunting ceremonies, which were a means of com-
municating with the spirits of ancestors (IWRI 2014). Consequently, these bans and laws
prohibited indigenous peoples to connect with their spiritual world.

2.2 Documented natural hazards occurred in the last decades

From 1958 to 1982, during deforestation programme, a series of intense precipitation during
typhoon events have triggered floods, landslides and debris flows, as given in Table 1. In
1969, a heavy rainstorm caused severe damages to the village with an impacting debris flow
devastating all the croplands (Wulang 2014, personal communication).

Table 1 List of natural disasters occurred from 1958 to 1983 that have caused damages in the village (Shen
2008)

Year Event*

1959 87 Flood (523 mm)

1960 Typhoon Shirley (721.7 mm)
1963 Typhoon Gloria (568 mm)
1969 Heavy rainstorm (n/a)

* Total precipitation recorded at Sun Moon Lake Weather Station (Central Weather Bureau of Taiwan
2014)
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Table 2 List of natural disasters occurred from 1983 to 2009 that have caused damages in the village
(MOEA 2008)

Year Event*

1986 Typhoon Wayne (270.2 mm)
1994 Typhoon Doug (551.9 mm)
1996 Typhoon Herb (652.9 mm)
1999 Chi—Chi earthquake

2001 Typhoon Toraji (338.9 mm)
2004 Typhoon Mindulle (447.8 mm)

* Total precipitation recorded at Sun Moon Lake Weather Station (Central Weather Bureau of Taiwan
2014)

After 1983, KMT government took action in front of these events by allowing defor-
estation only for land use change towards new farmlands. Despite this, five typhoons
events triggered multiple landslides and debris flows in Fazhi village (Table 2). During
1999, Chi—Chi earthquake caused deposited landslide masses of critically stable conditions
that became the source materials for debris flows during and after intensive precipitation
(Moh and Yao 2005).

3 Methodology

A series of face-to-face interviews has been conducted in Wujie community during
summer 2014 using different types of questions: qualitative (open, multiple-choice, closed-
ended questions) and quantitative (five-point Likert scale, where 1 represented the mini-
mum value and 5 the maximum one). The questionnaire was composed by a first part
related to a general socio-demographic description of the households (e.g. age, gender,
education level and occupation, in order to relate the results to the cultural context in which
they are developed), following by six sections exploring the community risk perception
face natural hazards:

1. The first section (chapt. 4.1) investigates residents’ risk perception and awareness, the
recognition that a particular natural hazard has the potential to impact upon people and
private properties.

2. Risk knowledge and the causes behind Wujie community vulnerability to disasters are
investigated in second section (chapt. 4.2). The need of exploring the latter is justified
by the long history of colonial authorities and governments.

3. The third section (chapt. 4.3) investigates personal and community preparedness to
these hazards in a present and future perspective, and the related preventive actions
aimed at minimizing the negative effects. Moreover, it explores whether people are
educated to natural hazards and the sources from which they receive such knowledge.

4. The fourth section (chapt. 4.4) examines the existing traditional indigenous knowledge
in relation to the community ability to forecast the incoming natural events.

5. Section five (chapt. 4.5) considers the early warning sources from which information
passes through and questions the participants to evaluate communication with local
authority when hazards occur.
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6. Last questions (chapt. 4.6) explore the community’s willingness to migrate and/or
relocate in regard to a future perspective.

The interviews were conducted individually for 40 people of the community, and the
remaining 25 were interviewed in five focus groups (total, n = 65). The participants were
selected randomly inside the community, respecting their free time and the willingness to
share their feelings, memories and traditional knowledge. The interview process has been
made with the help of one of the authors that belongs to another indigenous community in
the country that permitted a very close contact with Wujie participants. For the purpose,
face-to-face interviews have been chosen with the organization of focus groups and were
found to create a more relaxing environment where the participants were in the majority
surrounded by their peers (Smith et al. 2015). Moreover, they are powerful tools to explore
people’s experiences and perceptions because they can maximize the interaction between
the participants (Kitzinger 1994) in calling to mind memories and oral passed down
traditions. This technique was suitable to perceive our objectives as they acted as a good
compromise between completely uncontrollable participant observation and easily con-
trolled interview sessions as found by Morgan (1997).

The interviewees, 35 men and 30 women, were categorized based on their age group:
young (18-30 years), adult (31-50 years) and old (>51 years). From the household
questionnaire, it appears that the education level is quite high. Senior high school educated
people (n = 31) and university-graduated ones (n = 3) represent more than half of the
entire sample interviewed. Results indicate that the education level is closely associated
with the age of the participants. Highly educated people are relative young, while older got
the primary school degree or are illiterate. The recruitment period for military service
during Japanese period forced many people to interrupt their studies. 20 of the participants
work in the agriculture sector, 13 are labours in private enterprises, 9 cover the public
sector, and the remainder covers no remunerative professions (e.g. students, housekeeper,
unemployed and retired). Only age, gender and education variables have been related to the
results of the present work. Table 3 summarizes the basic demographic and social char-
acteristics of the people involved in the interviews.

4 Results and discussion
4.1 Perception and awareness

The first questions were conducted in order to explore the respondents’ awareness of
landslide and flood risks. On a scale ranging from 1 to 5, people showed a consistent
feeling of danger towards landslide risk with a mean value of 3.78 when thinking about
their personal safety but higher values when considering the possible threat to the com-
munity and one’s house (4.15 and 4, respectively). There is a difference between the
evaluation of danger at individual and community level, with a tendency to underestimate
the former, as found in Scolobig et al. (2012). For what concerns floods, it emerges that
there is a similar trend for both the community and individual level (3.86 and 3.91,
respectively) with a mean value of 3.77 for one’s home. A less frequency of flood events
registered in the area can justify a general lower-risk perception, respecting landslides risk
concern. The discrepancy in the evaluation of flood risk may derive by the location of the
houses inside the village. Private properties are quite far from the river, hence the lower
feeling of danger when thinking about a possible flood event. Farm activities are located in
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Table 3 Basic demographic and

social characteristics of the sam- Number Percentage (%)
ple households (n = 65) Gender
Female 30 46.2
Male 35 53.8
Age class
Young (18-30) 22 33.8
Adult (31-50) 23 35.4
Old (>51) 20 30.8
Education level
Illiterate 2 3.1
Primary school 14 21.5
Junior high school 15 23.1
Senior high school 31 47.7
University 3 4.6
Occupation
Farmer 20 30.8
Employees 9 13.8
Labour 13 20
Student 7 10.8
Housekeeper 9 13.8
Unemployed/retired 4 6.2
Others 3 4.6

the closeness of the main water source, consequently respondent’s higher evaluations of
danger for the community (possible loss of commercial activities and resources) and
themselves working all day in the fields.

At a national scale, risk perception studies carried out among Taiwan citizens showed a
higher concern for flood events rather than for landslide hazards (Lin et al. 2008; Ho et al.
2008). The high awareness expressed for both hazards is probably ground on the high
frequency of occurrence to one side and the effort of Taiwanese Government to take action
in front of such events to the other.

The percentage of the respondents and the related Likert scale value assessed for each
item is summed in Fig. 3. This graph evidences the trend emerged so far related to both
flood and landslide risk perceptions. Generally, respondents highlight a greater level of
concern for themselves respecting to the community and their houses.

The results described so far can be related to some independent variables (Tables 4, 5)
found to influence differently the residents’ evaluations of danger of landslide and flood
risks.

More precisely, there is a strong correlation between age and education with the feeling
of danger expressed for both hazards. Risk perception decreases while increasing the
education level. People with a lower level of education are more likely to overestimate
these hazards and, as a consequence, to be strongly worried to (mean value 4.40 for
landslide/debris and 4.15 for flood evaluation of risk, on 46.1 % of the respondents),
similarly found at a national scale (Lin et al. 2008; Kung and Chen 2012).
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Fig. 3 Percentage of respondents and related Likert scale value given for each item. Lower values
correspond to lower feeling of danger

Table 4 Results of the cross-tabulation between danger evaluations of landslides and debris flows and a set
of independent variables related to the socio-demographic background

Danger for Wujie Danger for one’s Danger for one’s
home personal safety
Gender (€] (.02) (.01
Age (A41)* (.22)* (A5)*
Education level (.13)* (.16)* (17)*

Eta-squared values in brackets

* Significant correlation

Table 5 Results of the cross-tabulation between danger evaluations of floods and a set of independent
variables related to the socio-demographic background

Danger for Wujie Danger for one’s Danger for one’s
home personal safety
Gender (.00) (.01 (.02)
Age (A41)* (.35)* (.38)*
Education level (.18)* (.15)* (.14)*

Eta-squared values in brackets

* Significant correlation
On the other hand, senior high school and university-graduated people are hardly aware

about this type of events (mean value 3.58 for landslide/debris and 3.56 for flood evalu-
ation of risk on 53.9 % of the respondents). As youngest direct experience is restricted,
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their risk perception is lower than elders (mean value 2.89 and 4.80, respectively, for
landslide/debris and 2.65 and 4.92, respectively, for flood evaluation of risk). Gender
variable has been found not statistically significant in both correlations, resulting that men
and women feel the danger at the same level.

4.2 Risk knowledge and perceived vulnerability

A visualization and estimation of risk is a function not only of magnitude and frequency of
the hazard, but also of previous personal experience and individual’s personality traits
(Gavilanes-Ruiz et al. 2009). According to this, we were interested in knowing whether the
community awareness was associated with a deep knowledge of natural hazards, therefore
whether the participants expected that kind of disasters in the past and whether they think
they might happen again the future. Almost all of the respondents appear to show a high-
risk awareness both for previous expected events (95.4 %) and for future ones (93.8 %).
The main drive force of this concern can be ground in the shared hazard experience
expressed by the 98.5 % of the respondents.

Individual’s knowledge can be made up to the way people conceptualize the environ-
ment and the attachment they have with their place (Solberg et al. 2010). For this reason,
we asked people to explore their personal direct or indirect (oral transmission from
ancestors) knowledge about the environment the community used to live in ancient time. In
detail, they were asked to call in mind specifically the relocation policy, the huge defor-
estation programme and the construction of the dam during colonial period in relation with
the actual occurrence of natural hazards. After that, we cross-connected their evaluation of
danger with their personal feeling about the above-mentioned events. The results of the
analysis, as given in Table 6, indicate that each of the variable considered has influenced
the residents’ evaluations of danger.

More precisely, the 24.6 % of the respondents affirm to be safer before relocation policy
since they never experienced neither floods nor landslides when living in the highest
mountains. As a consequence, their feeling of danger is high and higher than the rest of the
community.

What is more, according to Wujie community, the imposed deforestation and the
depletion of the resources during the colonial periods have increased the frequency of
natural disasters (confirmed by almost 94 % of the respondents). Therefore, they have a
great concern about the occurrence of these hazards. Logging activity and major road
construction, associated with extreme climate (typhoons) and geologic (earthquakes)

Table 6 Results of the cross-tabulation between danger evaluations of landslide and flood risks related to
the perceived feeling about the imposed relocation, deforestation and construction of the dam during the
colonial periods

Landslides/Debris flows Floods

Wujie Home Individual Wujie Home Individual
Relocation (.31)* (.25)* (.03)* (.20)* (:21)* (.17)*
Deforestation (.35)* (.24)* (.08)* - - -
Dam - - - (.00) (.00) (11)*

Eta-squared values in brackets
* Significant correlation
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events, are able to produce short-term acceleration of landslide incidence (Chang and
Slaymaker 2002). In general, there is a growing concern about the impacts of deforestation
in decreasing communities’ resilience. Research and experience have shown that forest
ecosystems play an important role in reducing the vulnerability of people to disasters, in
terms of both reducing their physical exposure to natural hazards and providing them with
the livelihood resources to withstand and recover from crises (Hammill et al. 2005).

Going ahead, there is a strong significant correlation between the presence of the dam
and the feeling of personal risk. 78.5 % of the interviewees strongly disagree about the
benefits of the dam, lamenting a high amount of sediments, mud and clay that have
increased the level of the river with a consequent ease of inundation. These sediments are
present due to the inefficient function of the structure in retaining any kind of material;
thus, they can easily move and settle in the farmer’s land, polluting crops and reducing
biodiversity. Almost all of the farmer’s lands are close to the river, thus the worry for
themselves when working in their properties. Moreover, they sustain that they should have
received at least economic incentives, or discounts in the electricity fees. The results
described so far show that residents are aware of the current environmental issues in their
community and that they would be exacerbated by land use change to one side and human
control with relocation policy in minor part. There is a common ideology shared among
residents in Wujie that they are so integrated with natural processes that it is impossible for
them to separate from the environment because their livelihoods depended on it.

Similar findings have been found in a preliminary work regarding risk perception
among Italians participants conducted by Salvati et al. (2014). The authors have investi-
gated the factors that people considered important in controlling or conditioning landslide
and flood risks. It has emerged that the most representative factors influencing the
occurrence of the considered hazards have been the inappropriate management of land and
abusive constructions. The same beliefs emerged in the work conducted by De Marchi
et al. (2007) where respondents’ personal safety was conditioned by land use and
uncontrolled urbanization. Nevertheless, there is still a serious lack of analysis that link
personal perceived causes of vulnerability and the major global processes.

4.3 Perceived preparedness

As for risk awareness, it was interesting an evaluation of one’s personal preparedness and
perceived Wujie readiness towards natural hazards, employing a five-point Likert scale.
We found the same results between the evaluations at individual and community level with
a mean value 2.06. Despite equal average values, slight differences have been detected in
the percentage of respondents as shown in Fig. 4. It seems that respondents underestimate
their actual capacity to face a crisis while giving more trust in the overall preparedness of
the community.

Variations can be found according to some independent variables, as given in Table 7.

In the case of community preparedness, marginal variations can be found with regard to
gender: women feel more prepared than men (2.3 vs. 1.8, respectively). This evidence is
quite far from the existing literature of gender and natural disasters that relate preparedness
to be a male trait (Barberi et al. 2008; Miceli et al. 2008; Armas 2008; Botzen and van den
Bergh 2012; De Silva and Jayathilaka 2014). Cross-tabulation shows significant relation-
ship also with age. Youngest and elders have a lower preparedness (respectively, 1.9, 1.4
individually and 1.64, 1.65 at the community level), while adults have a moderated one
(2.78 and 2.83). Even if young people have a higher education level, they feel not prepared
to these hazards. On the other hand, elders have experienced all their life these disasters,

@ Springer



Nat Hazards (2016) 81:641-662 653

100 4
90 - - -

80 -

Percentage of respondents (%)

Individual Community

Preparedness

Likert scale
H1 m2 w3 m4m5

Fig. 4 Percentage of respondents related to their personal and community preparedness using the five-point
Likert scale. Lower values correspond to a lower degree of readiness

but they still do not feel prepared to, probably due to a lack of education. As in other
studies, preparedness increases with age (Sattler et al. 2000; Mishra and Suar 2005), but the
very old are less likely to engage in preparation (Heller et al. 2005).

Education should play a key factor in increasing people preparedness to overcome the
consequences of a crisis. The term “education” encompasses formal and informal trans-
mission of knowledge and engagement of groups of people in identifying hazards and
feasible actions to mitigate them and to prepare for the risk that cannot be reduced (Komac
et al. 2010). In this work, 51 of the respondents affirm to be educated about the occurrence
of natural hazards from public and private training courses, community-based councils,
school and booklets provided by the government. For them, the most powerful channel of
natural hazard education is school that represents 44.9 % followed by Fire Department
courses (24.4 %) and councils involving the entire village (17.9 %) (Fig. 5).

What emerges is that knowledge and education of natural hazards are not sufficient to
prevent or limit the impact of the negative occurrences. In the community, it was found

Table 7 Cross-tabulation between personal and community preparedness and some independent variables

Personal preparedness Community preparedness
Gender (.00) (.03)*
Age (.16)* (.18)*
Educational qualification (.05)* (.04)*
Education to these events (.01) (.03)*
Trust in local authorities (.10)* (.10)*

Eta-squared values in brackets

* Significant correlation
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Fig. 5 Natural hazards education sources provided by each of the respondents

that the higher is the level of trust in local authority, the more positive are the evaluations
of both personal and community preparedness. In detail, higher evaluations of trust in local
authority (4 and 5 values in the Likert scale) are associated with mean values of 2.26 and
2.02 of preparedness at individual and community level, respectively, against 1.87 and 1.90
for lower values of trust. This positive assessment may translate into a total delegation of
responsibility, overestimating their actual capacity. A low level of preparedness turns in a
lower confidence.

In order to evaluate respondent’s capacity on preparing for a hazard, there has been
developed a question inquiring about the adoption of different behaviours to reduce the
negative impacts of hazards. People were invited to think about a possible future hazard,
and they were asked to indicate their behaviours in order to understand how they have
managed these events in the course of time. The most common acts aimed to increase self-
protection were stocking food and water (n = 43) and arrange emergency kits (n = 14)
along with lights and batteries (n = 30). Youngest do not know what to do (n = 3) or they
affirm that there is no need to cope (n = 11). Only 12 respondents protect their farms and
one his house (Table 8). Generally speaking, people in Wujie are not interested in being
prepared to these negative events. The main justification provided by this lack of adoption
of preparatory measures may derive by the thinking that should be government’s task.
People expect that public authority should provide protection measures to the whole village
and the farms, making some long-term projects. According to Lin et al. (2008), Taiwanese
people show a similar low willingness to adopt private mitigation measures, but it is
justified by a high sense of powerless in face of hazardous events.
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Table 8 Preventive mitigation

strategies adopted by local people Item Percentage (%)
in Fazhi village
Stock food and water 33.6
Stock lights/batteries 23.4
Arrange emergency Kkits 10.9
Move to a safer place 10.9
Protection measures to the farm 9.4
Protection measures to the house .8
No need to take action 8.6
Uncertainty of what to do 2.3

4.4 Traditional knowledge

Traditional knowledge has proven to be useful in local cultural and socio-economic con-
texts, maintaining traditional principles able to develop a higher resilience (Takeuchi and
Shaw 2008). For this purpose, we were interested in exploring the community’s ability to
anticipate natural hazards for disaster risk reduction. Unfortunately, due to cumulative
changes in the long colonial period, the community has never been adapted to these
environmental threats and so inefficient to cope with. Nevertheless, respondents, especially
elders, remember few strategies in anticipating typhoons or heavy rain events (Table 9).
The 8 % of the interviewees do not know anything about traditional knowledge useful to
forecast, and going deeply, they belong to the youngest group of the respondents. These
results are in line with those that appeared until now, underlying a general detachment of
young towards these issues.

Traditionally, residents in Wujie use a number of indicators to predict weather, which
are based on environmental and cultural beliefs. The most common indicators, that locals
remember, are plant and animal behaviours. When a local bird known as Chinese bamboo
partridge (Bambusicola thoracica sonorivox) is seen flying within the household environs,
it is indicative of incoming rain. Increased occurrence of gadflies and dragonflies in the sky
is a normal signal of heavy rain. The same attitude is visible for ground animals such as
ants, earthworms and snails that gather in groups. Further, another indicator of heavy rain
coming is the nest behaviour of birds and insects, respectively, when swallows leave their
nest and when bees create their hideaway in higher and bigger branches. The high

Table 9 Indigenous weather-

monitoring signals used by Wujie Indicator ~ Sign Outcome

community Cloud Red coloured Typhoon
Plant Number of bands of palm grass leaves Typhoon
Plant Longan tree fruit production Typhoon
Moon Visibility of rings Heavy rain
Animal Ants, earthworms, snails moving in groups  Heavy rain
Animal Swallows leaving the nest Heavy rain
Animal Chinese bamboo partridge presence Heavy rain
Animal Bees nest behaviour Typhoon

Animal Gadflies and dragonflies flying in groups Heavy rain
Witch Witches predictions with domestic rats Typhoon
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production of fruits of Longan tree (Dimocarpus longan) is normally associated with a high
frequency of typhoons. Moreover, to anticipate the number of expected typhoons, they
traditionally see the behaviour of Palm grass (Setaria palmifolia) leaves. The number of
bounds it presents reflects the number of typhoons expected in the season. Respondents
affirm that they rarely use these types of predictors in their actual lives. With the emer-
gence of technology (e.g. television and internet), they have substituted their traditional
knowledge with more accurate techniques of forecasting. Elders often use their personal
ecological knowledge since they are not used to these sources of information. It seems that
the strong anthropic pressure has lead to a progressive loss of their cultural heritage;
nevertheless, when asking whether traditional knowledge was still important for them, the
answers were other than negative. Results highlighted a great importance of traditional
knowledge with mean value of 3.95 on a five-point Likert scale. Going deeply, it appears
that between men and women there were no consistent differences (3.8 vs. 4.1) and elders,
with a mean value of 4.45, gave greater significance respecting young (mean value of
3.23). Once more, we can identify a gap between these two generations. Unfortunately,
oral tradition is losing its expression among teenagers even if it plays a crucial part in
keeping culture alive.

4.5 Effectiveness of risk information and communication

To this point, results reveal that people demonstrate a certain awareness and education
about the occurrence of natural hazards, but at the same time they feel to be not prepared to
overwhelm these occurrences. The gap could be found in the effectiveness of communi-
cation when disasters occur. Some questions were designed to assess the sources from
which Wujie community usually receives information regarding hazard situations in order
to see whether there were some weaknesses in the communication process.

As we can notice from Table 10, the community’s headman is valued as the most
powerful channel of information. The percentage is not so encouraging (30.2 %) since she
is the local authority charged to do it. From these results, it emerges an important con-
sideration about the effectiveness of communication illustrated as the social amplification
of risk theory, where a message can be altered depending on how many transmitters it
passes through (Renn 1991). When government has to inform local people, communication
passes firstly through the township administration representative then to the community’s
chief that organize, if necessary, a volunteer patrol team. At last, after this long succession,
civil society is informed. If at all possible, direct communication from the source to the
receiver with clear and simple information is the best mean for communication as it

Table 10 Primary sources of

early warning information during Item Percentage (%)
disasters Community’s headman 30.2
Emergency drill present in the village 22.3
TV, broadcast, radio, newspaper, etc. 21.2
Church 8.4
Acquaintance 6.7
Self experience 6.1
Internet 4.5
School .6
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reduces message distortion and misunderstandings (Olczyk 2004). This evidence comes
out also by respondents, who underlined their need to communicate directly with gov-
ernment without intermediaries. In addition, many respondents (84.6 %) expressed certain
displeasure about decisions that are often made without consulting local community and
questioned the effectiveness of decisions made without local input. People cited various
examples such as the lack of long-term projects or the ephemeral solutions implemented to
reduce the impact due to landslides and floods (e.g. the relocation of sediments in the river
instead of a total removal, not working monitoring stations because of the end of the
project, the construction of new road instead of repairing the old ones, the abandonment of
river banks protection measures, etc.). Decision makers cannot intuitively know what local
residents require and what they do or do not understand without speaking to them (Olczyk
2004). Additionally, it is evident that authorities and local residents have different per-
ceptions and awareness about the environment and the hazards that frequently occur. This
causes different ideas regarding making decisions and management plans, because each of
the two actors has different knowledge and beliefs that may not necessarily coincide. The
community need to be engaged in the decision-making process to enhance its preparedness
to a disaster event.

4.6 Future perspectives: migration and relocation

Last questions were addressed to know whether Wujie participants have ever thought about
migration to escape from the source of danger made by hazards. This study finds out that
households exposed to natural disasters absolutely do not want to move. Results show that
59 interviewees (90.8 %) have never thought about migrating outside their native place,
while only six interviewees (9.2 %) affirmed the contrary. Attachment to place is the
dominant referent in definitions of indigenous peoples and is central in their culture and
social organization (Hibbard et al. 2008). Land and sense of place remain the essence of
native identity and sovereignty (Lewis 1995). Cross-tabulation (Table 11) connects the
will of migration and some independent variables.

What emerges from the results is that only young want to migrate outside the village,
but it does not seem to be related to safety reasons since their risk perception is very low.

Given that Wujie’s people do not take into consideration migration as a consequence of
natural disasters impacts in the village, it was interesting to know whether or not they
would relocate their house in a safer place in Fazhi village. Results, again, confirm that the
population do not want to move in a safer place even inside the village. The reasons are
different and are grouped in Table 12.

Table 11 Cross-tabulation

between the willingness of Migration
migration and some independent .
variables Age (00)*
Gender (:29)
Hazard experience (.00)*
Risk perception (.00)*
Preparedness (.87)
hi J - brack Trust in local authority (.25)
Chi-squared values in brackets Education (18)

* Significant correlation
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Table 12 Motivations behind

the unwillingness of respondents Motivation Number Percentage (%)
to move in a safer place in the
village P Economic reason 9 13.8
Bureaucratic reason 1 1.5
Security reason 23 354
Social reason 23 354
Table 13 Cross-tabulation Relocati
between the willingness of relo- elocation
cation and some independent
variables Age (.16)
Gender 91
Hazard experience (.08)
Chi 4 values in brack Risk perception (.03)*
i-squared values in brackets Education (69)

* Significant correlation

Based on the respondents provided, it appears that the social component plays an
important role in the unwillingness to move in a safer place. The community is strongly
related to the lands that the ancestors gave them even though they would live in unsafe
conditions. Moreover, it appears that they feel safe in their houses (13.9 %) or think that
there is not a safer place in Wujie where to move (21.5 %). These notable comments split
the respondents in two categories about risk perception: those that have a higher feel of
danger have a greater willingness to move outside and, vice versa, those with a lower-risk
perception who do not care about moving in the village and even outside (Table 13).

Another finding of this research is that the 13.8 % of the respondents do not take into
consideration the idea to relocate their houses since they have no economic resources. At
last, only one person affirms his wish to relocate his house in the highest mountain,
considered a safer place, but the permission has been denied (bureaucratic reason).

5 Conclusions

In this study, it has been examined the knowledge of natural hazards and risk perception of
Wujie indigenous community, located in Fazhi village in the Central Mountain Range of
Taiwan. The area of their living, among others in the island, was affected by several natural
hazards in the last decades with the consequences that now many native people are at risk.
The analysis on the perceived risk shows that individuals generally expect landslide and
flood events, and for this reason, they feel worried to. Different responses were noted for
individuals with different age and education level. Moreover, the community perceives that
the anthropic pressure during their colonial period is something not natural that has trig-
gered more disaster than those that would happen in the village. However, despite the great
knowledge and awareness demonstrated, people in Wujie showed a low level of pre-
paredness. Neither being educated to such events was catalyst for action. Some of them
have increased their response capacity; however, few have implemented protective mea-
sures. The tendency to delegate the responsibility for safety to the agencies in charge
results in a low personal and community preparedness.

@ Springer



Nat Hazards (2016) 81:641-662 659

Indigenous people are a resource for Taiwan, because of their cohesion with the
environment and the strong memory of past disasters let them knowledgeable to overcome
them if guided. For the purpose, policy makers have to involve the community when
developing projects in indigenous area, considering them the utmost priority since their
living and survival are at risk. Moreover, every project needs full community participation
where people could understand the benefits and the possible negative impacts of the
planned activities. Improving communication and cancelling the gap between the public
and civil society would lead to more prepared people for future natural hazard events and
consequently increasing their resilience and reducing the stress created by uncertainty.
Technical communication and findings must be disseminated thought local newspaper,
radio and TV channels since the entire sampled population use them as a big source of
information.

This work has brought to attention a number of issues, which have been found in other
regions in the world, but not fully investigated within indigenous populations. With
modernization, indigenous people lifestyle is probably not as traditional as before; how-
ever, something should be done to preserve their living, with special attention of young that
appeared to be spiritually far from their ancestors. The results presented here must be
thought of as a first glimpse of the potential outcomes. Increasing the data, and conducting
a widespread study within all indigenous communities in the island, would help Taiwan
government in addressing special efforts for the mitigation of the risks in mountain regions,
reducing vulnerability and decreasing human and economic losses when natural hazards
occur. The impacting consequences of natural disasters, resulting from climate change and
the rapid urbanization, demand societies to a change. Change requires advancing in social
research aimed at studying risk perceptions of marginalized and disempowered people
living in risk-prone communities. Special attention needs to be focused on those socio-
economic factors (e.g. gender, age, race and income) that influence people’s ability to
judge, tolerate and react to natural hazards, in order to help local authorities to develop
widely comprehended preventive practices and sensitive management plans.
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(ERIERERE A RE A P RIS TR E RS AT A A -

RRSEEE ¢ SUEME - BARAKELAYTE - IEHARERE - FIEEERERLRG - REREY
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= s
= CAlG

Lo bEEERER - WEIRERKS
TOUEREZ BEERGHEURE » 2012) > A
b5 5 15 2 S R 22 T B A FE R =
MEEAFHEAE » BEREATREZE T
FLER > HFEERKREVNE R K EFRE
SRR R REE e ER - A
HEECE  BERTRERREESRAE
fi—ZFNHISAEE 2 R EERRAE

— ~ W 5T

%t XALBE B BIPEE A U ) -
By T [0l JE & IR 75 K T 38 2 2R Y (Banks
& Banks, 2010) » {8 fE A LRERE A
(culturally responsive teaching)/JZEE S » £
BB RNE ~ (E AR TEAERSEREHL - 2K

o HEE) ~ BRI RE LA [F R RHY 22 4
(Gay, 2010; Ladson-Billings, 1995) - # %01k
HE TR - % - s -
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& AT 2 T bR R B F R T ¢
FIEEEKREEREATFERIRLG G @ &
it 2 50 b X dw Y BHEE & F (Massarani &
Merzagora, 2015) » FEEL 4= Rl BB H ) FE
R EENEEE - KA RaI R SR &
A o BIAMAE IR EE R RIEE B E

AR - RE(EER A E R B B2 Bl e
AR IE AR - AR R R RAVHE

%2522 (Kasanda et al., 2005; Ng’asike, 2011;
Perin, 2011) » 3l H #5155 7] DL A B2
HYREEERIE - 0] DUR I E H AR Ay IR
BEEMEMS - UKEFR -GS T
M E@RA55F - 2014 5 Baquete, Grayson, &
Mutimucuio, 2016; Kidman, Yen, & Abrams,
2013; Lee, Yen, & Aikenhead, 2012)

R RRAI R 2 R R 2 5 B
EIFEH - WAERBEMEEZE(Cajete,
2008) - HEEF(ERBEENVRE 2B
(fRRET: - 2004) > PR (ERE AR E RN
I o WA BB EZ LR AR HE =
AREEERER - fEHREREREENRE
BE > ILRAEH S B[E FERY £ 5 e L i
FEHIARIEFRAE - R EE IR E A M -
DI HR(E RIRE LRI B R -

—  WFERE

AL LB RE | KEI > BE
FHE Y88 (museum) B IEHI B H R (0HY S
Bt 48Es - K= (university) AR F 5T
R ~ B (school) A il =X ERAZ B JF (£ R
& (indigenous community)y 5 ZAERIEEH1{HA7E S
& » B3 TMUSICEERI 4 - AWToE HAvEE
FH SRR B R - e ideE ~ K22 -
BRI % & R RE S S R R ER B AR R
& DURIEYIRE ~ KEB - BRI R RES A 1
EVER I A E S Lo AR - HAg
& > A M =IE R

2 B BETE R 'R
2]

() EP7EE ~ KR8~
SRR R A RR SR ?

() EPIEE ~ RS~ SRCELEL R AT & (R R 4
Fofa] 7

() ARl FE TU & 5 (R R 4 o 3% e LB it~ (b
[EIFEERFE ?

Al ~ BRI
(Science Learning Ecosystem)

FEAEYNSEE S - £ RE £ % (ecosystem)
BT —EF ERIERN - FrA EYERER
Bt ATV E SCHAIRE B2 EIEACEAER
L B JE 11 & SO B B2 B (sociocultural
learning theory) » Af#& 1L & B EhHY 12
s s FIE A AYEE (Lave & Wenger, 1991) ©
R ELES A A BE 2. 4% (science learning ecosystem)
et T E R U A T 4
BOE)  DUREREEIZENES Pl
S=HRES - B NTRIEREE i s B (Corin,
Jones, Andre, Childers, & Stevens, 2015; Falk et
al., 2015; Falk & Needham, 2011; Falk, Randol,
& Dierking, 2008) » F2{EAHHZEAE -+ A EIF
HEAFHELREGHE LEER " BE
HEEIF - ERHEAL -~ tHEERI L #YHE
T DISHEBUA RIS EEEIRATIRE -

FEHINB BB AIEEER - TR
ATEN P E G - Ba MY
FYIE - KikEE - HYE - R AE - BA
BT - EEEE - AilofE - BESESE - @
SHIBEALBEFEEH A H2HEAE
Bl BE S REFE R BRI IR T ~ BT BRI
&5~ AR IAHYRE T E A 2 SN B R
¥ (Dierking, 2005; Falk, Donovan, & Woods,
2001) - T3 EHIZRIEL S R Al i2 Bl E2 22
EHERARE - EILKOCE ~ 2R EAR
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BPHEYIEE - SRS TEMYE(EZFS
ZEE - HAE 0 2013)  KHFFELIFIEE
YIRE ~ KRB Ry TSI S E B
REN R EEAEREE B2 AR
HELER(Falk et al,, 2016) : FRFHEATFZHE
BIREZEREE - MR EIL R LAY & 1F S
X BV PEEEF BB S HE S (Falk et al.,
2015; Falk, Randol, & Dierking, 2012)

FiraR & (resources) (R E /AT » BA
e ~ BBh -~ BUBEFEZ KR - KAEMATIY)
TIRANTT - BEEIR SR EMREEHET
FRAEIANTT ~ M T ETRGRNE - 804
FE ~ PR - 2010) » FLATREBEIRN S
RET&E S BV BEER ~ MHEER - A&
JE ~ EER AR &R SR (Griffin, 1990; Robbins
& Coulter, 2002) « DLEE HEVE IR BB H
SRR B LB WIHE TR & AL [E fE
BEETNEER  BABEHAREAE
HYARERIRE - 4 SR RE A RIGERY R
STHEEBEBELE > BEBEEHEHEKTE
(B4l > 2014) -

Bl AT R 15 R ER B A RE A AU 2R
bR T IR E A TRV EER R > e A
R It e A SRR e 2 TR 2R S R YT &
(Corin et al., 2015) » FRFEILE B/ VEETT
RIS H RE [EI R S R R &5 TR R E B IR 52
A AEER T BLER(E AV ATEE T RFr 88 e © — -

FEBSRACNEEERAE S > g e R
Bk o - EA SRR E R > (R
#iE . = ST EREHRIEE > 51t

&3¢ (Barron, 2006) » Traphagen&iTraill
(2014)Z B E LA IS{ESTEM (B2 ~ £
fir ~ TAEFIRE) B E MR A4 » TR AERE A
SV T > Ae e Ik E 4R — 2 R AT E
7y BEEZANEERERR - [ 0 4R
A =EILEEE  —  AESEAEE
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KRG ENESHEE = BOfMES
TEORFERIRIE © = ~ ZREREA TR o] RE T
M EEERBUE -

BT R B E A R A SRR A4S = — Bk
B (EESEKFERRI AN AR -
RS2 E ARG EHAN > EFEtE
TR E B S5 T & ERY(Corin et
al., 2015) - Hrr » ERAEREET LR LM
Al DA G B A S EE R
BHERRS ~ (e e a7t
D EERHETE T FOREUE Fi% & (Falk et al.,
2015) - B4 AR E2 SR LR B2 L B A LR
SRS R - e 2 FIE A (A0 B ~ %y
) MEEIEAE - EBEER) - ity
AL R AR ENHEEAR - [F 7 H
BB Py A A ) = [ [ Y 52 2R (Falk &
Dierking, 2013) -

EN IR TR R R 2R R ol N
MZERE > E i[O B (customization) ~ {735
(coordination)Ei#H 45 (connection) = A /5§t »
SRIEAEMUSTICER H AR RE 248 T & E T R A
N A EUR 25 (A 2 R R E - 2S5 (R
JfEDierkingEiFalk (2015)Zhf THIRTSE -

—  [BIfE : L EIER R 2

F I SLlol EERERR T R & HlE 24N
TR BRI - g SN [F R B R R I
FIE AL FE(Tolbert, 2015) = HZANFR
FEMAEEN TN - B S EEE R
Al B2 AR 1 26 e S B RIS BRI R AR o DUST
EAbEIERYE - TR A 5%tk
HBRRE SR BB B2 A YRR AL - T E R
A (T4 B ~ PRE2E 0 2006 5 T -
SufEgE 5 2013 ; JERES 0 2015 ; Castagno &
Brayboy, 2008) - DIZF %95 (Banks &
Banks, 1995; Murphy, 1988)[fi 5 @ Rl {HYIEE
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REMHEEHER TR R > R AL PEEIEHIE
FIEEZE R 2T GG (Ris & 1Y R &
RS2 4 (Dawson, 2014) » BN EL 2 AR HEH
FERMSEAE T SRR R RS
> bR DURERSUE R AR RIS
s - R R RGBS ERA f/NEFRY
BREREER  EEAT LIRS A
ARICERHEZ (B g R R - 2012) > {HEL
BN 1L R IR AR R & (R Ry
2P I RN G G P N A
i s ) R AN T e OO (B B AE R & it 5 AL
(placed-based)AVf - FFELFNIFLIE(F Fy i
SR o P ok e A RRIZ BLER A Ay AR T A By i A
& SREEANILEAY RAFRA > R4
B E ZRERTE I R (Sobel, 2004) - IR {E KR
AT V) B SR £ ARG G TR IR Y B R
BANTI5 > WSS Y « B0 - REEAIE
BEFREHRE - BEMZEE LR
FYMUSICE B -

— B B E EIRAVEE
HHRE 1 S B AL A RO A FI T

B E BRSO AR ST - A E

B PR R EOE BB T R

SEEBGMLMAR ) B SRR
BEEBRMHSHE | o BESETE T

Bt R R s B R A SRR R AR
(Falk et al., 2015) » TraphagenEfdTraill (2014)$¢
T STEMER B A RE S HY 7R TRl - Horp
B (EFEFTE IS LIEERIEE

() ARETHAE A [FE P E _ERVAR SR &
1 (Z)FRELERANIMNISTEMEE ; (1Y)
WEZ I Y HERS - e E D 2 E STEMEL
B s (T B ESME A E A - (FFEA
FEDNEERE (SRR . (OB R RIEM 111
YR AR AN S 2T HISTEMEK DY © 38 7S SR
ST S B E S E TR E S -

R

&

B EHERE AR AR - (L& T B S A
AN B EHEEH A RERT ~ AN - IREHE
it FEMHENHEER -

= @4 MUSICY [ESEBZ

o B myeE -~ K2 - B FEE
RIEECENR(RE © MYEE BIRERBE ALY
FOEFAAESFER(YRmE - 1997) 0 K
SELE R A [E 2] "B ) BB
SR E S (G I 0 2005) 5 JF{EREEE
PR EIRAEENHEEE & (Lynch,
2000) ; HYIEEEE S ETEYFE > 5
FEJTRIERF[F) H 407 B RBF % (Lang, Reeve, &
Woollard, 2006) ; EAFZEREYIEEEF74E A Bt
T2 » FIRE R B A e 52 R (Center
for Advancement of Informal Science Education,
2010) ; BEHIAHTED S SRR & S R ELBLEE R
RETEE 2 (RN » 2013) » {EIAFTREELER
I i/ BLE AR SRRV B - Rz
HAth iR AR & D & 1FEETE
B o A/ 2 (i & R B At A
B BERERE - PR BORE B M S
WAL ZEREE/DEHEARIE R E
fEG{F(Falk et al,, 2015) - RigEMPIEE - K
B B RFEE RGN &R EES - HE
SfE L i S AL R ESRIE - B A —ESRE
HIERE » TNE AW ZERIEFTAE -

- g
— IR ERSEDT

AHEFE 2 B R R B B 22 0% 5 ok
P ek SREREZgRCH U T
TE&CE, > DI E R Ak Mok & ek R T
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A HEHAIMAXQDA 108k AGEE A ZFfH - 1
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i A DIRE R AR/ N » R EE S =
EE ST - BRI T ARG > HLUE
FUGELHRINHE] (R4 ~ T SO R
WELSHRZ L FERN TIERNEFESERY)
pign = 201651 H21 H RE2HTFEEIR 282 A%
LTSGR ERRIE IR 22 P 50 T (US-
20160121-Rf2 20 FF) | FREARTENIATRE > A
ErEE EFI ST AR - &k > BE
YR ~ K2 - BRI E R E2ER AR R
Z P ] SRR R L LR R Y AR -
AR SRS FEEAEE AT
RV BB & ER - H &R ED
KRR HERR AR L & (EAR D > DLE
B 2T AR VU A G EE & (ERE (-

Wi

BEZ 4

JONZINNY J

RIS R F A > B EE
MERBGHTE > R BTENEAEE
BHEIERR - CLAUAY TSl M SRS 5 AT DA E
TREER - B AEERE SR~ £
B IR&BML - ZEEE - EEREML -
FEB R S A BRI ELR > SCAFE L
RIS Rt Feaat(Fraenkel, 2012/ #5RE
H7KEEE © 2013) « AR LR LE
EYNETE S TN - En e = Rl DL A (e
AT EBAVE ~ BUEUE ~ BILERER 4

TMUSICRI 223
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BN RS S R AR
BT A GEEY - R E RIS
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S (E R EPERIEL - LRI A
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B 7 SRR % 1 T 20 2 (T S
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ERMEE - FHR AN RIS R
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G 2 T AR 43 B (e P4
HSERE A A BT - (R RIS 4
EES BTG - MR - BB
i o B EAIR2FI T -

RBFIEAIET + A T T B
TR T SRR S IR AIPIZS » IR SE Al
IRE ~ KR BRI T R (B
1) » SR AT B 2R A 1
S (I R LA R T
RS TR T -

Ll BRI Iréd

HRPIEEM) BUIZRI R TR Y)EE PEEEER AR AT B DR By ERUTEPIRE - Hoh e MK E R R
B Ry R i B G R S B IR s s L —
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(M FERIRBI A FRIE © M-UMS-IC

BT AT - HEEORIY B RE S F
AIEL EXERE R B AVE 5 » H A E AT
EHNE > A 1. BT ARE K&
br 7 2R LaEdE T RS REHISES o BiE
IRE M AR TR E R EIRH AR S28E
AUbZE - ECETTERHEREE - 2. S
s - WERR (AR T 2GRN R E)
ERFC LRSS T Y APt T A S
A Z —  BSMITFEdE H Bl & SRR SR
LA ES % BRI B OK PR B Ay i Rh - B B2
fiy ~ BB GRS - FELRFES - R
FEFEAIFRE - H% 5 Fyf 2 (Putnam, 2016) °
FEERMEATIRAE ST Sy - AT E A%
I A Y T ] B i A 288 — B B R IR 3 i
ARt RS EEMEE S - WAL ] FEFL
EAERE HIRE DT SR E &) -

(DM ERIE BN SIFEER © M-S

1917 6 B 22 A Y BR (R DA BE A T = A1
BEEEE) T o HRI LS DU PR
ZHifE% > O ILEREE) - P HBT
BE T B Hhm it A T P AN B B
BiEs T EC AT LR 0 " S A R K
HERRE, K TREEEBRE ) REMEER
BURE B E R 0 DI EREST
KA E - BEAEEFRE - B LERE
BE AN BB R EYEBER R GRS E
o LHEHZE "T#yr4a:  hERRE KT T
TS RTINS IR o F
A AR RS R ST Ay
TN ARELFREN ST 5, (MS-
20160510-f54H —5RFEE) -

(SRR IS IEREE * U-IC ~ U-S
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BFFERT > AT FE B IR B (R ED

eI R D > gt A K RrIbITE
Frish o Tt B R AL R AR R i
HUEESEH  WRENREBLERERKE
RETHTERE - FRIFE(E RAVE B SR
1T E(US-20160121-RF2 2 HF) - BRAAYJR
RIEEGEAEASE N R ERRERYE - ~%2
RF PRI SR AV AT (0 ~ PREERSE - 2013) - X
BARU(E RGBT BRI RA(RIG - fRE e
T30 AR R B RSB - 1 i) AE e
RAPERFC PRI » WEE A LR RIS A
BHIOA - B E EREEREREEAS
S BEE ARV RS A S > Nl Y]
R LR A RBR (A ey

= WIEAE

ARWIFEE 201651 HRALAME] - 28 REA
HRFE T UL R BB R - R TR T A
EEMERHSAEEERE - W BRI E i
aRAE 0 FIRSLERF I - RFESAE[EEHY
PETTETREAEES) - FEEEN - &
& BENRE ~ SREIETEAVHEGE S - #5
JERRIERT > REE G B8 - ERRORIER % M
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W HUBEREES
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HERANEANS  BNELEE - B
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HYHEEENEFEIEN - WA rardl - (2
HEREAEEHBEEHE » (HGHI S
HYTERE(E R - EERRIEZE A&
fa . TEROBMYGEBEIE S A
FRApOESRET - BHRR O BHRA R
B - BERA P ESBDERF L F L g o
PRET L RFIAFFRT 0 PSR AT
B BAE o ¥ - SELF] e EF P e % R G
AL EmAEELABMA T, (MU-
20160510-f52H —FRIERE) - () T7 1%
YIEE NHYE 2R 2 T (B ~ 450
2016) » BT R EEE WL E R E T THE L E
G BEEBBEE - BHED - BEE A
FIFTHB T ELE » DACRE REE
HYE BBt & A s A HYIRED - BER TEETS
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Abstract

This study aimed to synergize formal and informal science learning resources from museum,
university, school, and indigenous community to form a “MUSIC science learning ecosystem.”
The collaboration among these stakeholders was marked by customization, coordination, and
connection. The four stakeholders came together to co-construct and co-teach a curriculum on
natural disaster and prevention for indigenous elementary students in a remote area in Pingtung,
Taiwan. The study used an ethnography to depict how the curriculum was customized by
integrating indigenous culture and knowledge Data included observations notes, video and audio
recordings of meetings, interviews, and teaching activities. Findings show that the framework of
“science learning ecosystem” allowed multiple stakeholders to integrate resources in efficient and
productive ways, to form collaborative relationships, and to co-construct a curriculum that reap
benefits for all shareholders. This study provides implications on how to formulate a “science
learning ecosystem’ and ensure its sustainability and generalizability.
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Education, Science Learning Ecosystem, Indigenous Community
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A Study of Subjectivity in the Gazetteers of
Taiwanese Indigenous Peoples

Tjangkus pasaljaig”

Abstract

The history of indigenous peoples has existed for a very long time. Tribal culture is
mainly handed down by oral transmission, and presented in myths, legends, sacrificial
ceremonies and the naming of mountains, rivers, and other features of the natural
environment. Oral history has molded the indigenous peoplesv’ 'Lmdérstanding of their tribal
culture, and has also enriched the modality of their tribal lives. This is because oral history
is a vehicle for their ancestors’ life experience and wisdom, and represents the
accumulated wisdom of the people on ethical relationships between human beings, and
between tribal communities and the natural environment.

Nowadays there are many impacts on the system, economy, education and culture of
the indigenous peoples of Taiwan, especially when different tribes are facing appropriation
of traditional lands and disintegration of tribal solidarity. Undoubtedly, the writing of
traditional history and culture will be a push-pull between the subject and the object. The
paper reconsiders the literature of the published gazetteers of the Taiwanese indigenous
peoples, and interviews the people who participated in editing these gazetteers, with the

intention to explore how the subjectivity of indigenous peoples is discussed and expressed

* Assistant Professor, department of Studies of Health and Leisure & Cultural Industries for
Indigenes National Pingtung University.
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in the gazetteers, and how the history and culture of the indigenous peoples are highlighted.
It is hoped that through the study of the issue of subjectivity, the article can provide some
basic guidance on principles and attitudes appropriate for writing ~gazetteers of the

indigenous peoples.

Keywords: indigenous peoples, intersubjectivity, gazetteers (township gazetteers)
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