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ABSTRACT
After Typhoon Morakot struck Taiwan in the summer of 2009,
government officials relocated the indigenous village communities
of Kucapungane, Adiri, Karamemedesane, Kinulane, Dawadawan
and Tikuvulu into sub-montane, permanent housing. Because
villagers were accustomed to living in mountainous areas, they
encountered many challenges while adapting their lifestyle and
culture into a new setting. During the relocation process,
government and post-disaster relief agencies disregarded,
oversimplified, and concealed social vulnerability. Can indigenous
communities recover from typhoon damage and continue to pass
down their culture? Using in-depth interviews and participant
observation, this research examined how Karamemedesane
villagers organised and reconstructed themselves using their land
for farming practices, culture, rituals, and livelihoods following the
government-forced, community migration. The source of
resilience for Karamemedesane turned out to be the cultivation of
red quinoa, a traditional food crop. Villagers rediscovered the
cultural value of food through small changes in farming practices
and knowledge, social network and social learning, leadership,
and innovation-aided recovery that resulted in establishing the
Academy of Special Rukai Crops. Results suggested that post-
disaster policies for indigenous communities should be land-
based and culturally relevant to promote transformability.
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Introduction

During August 2009, Typhoon Morakot produced more than 2000 mm of rainfall in two
days and caused catastrophic damage to the central and southern parts of Taiwan. In
the aftermath, 673 people died; 26 went missing; and 1766 houses were destroyed.

To facilitate recovery and reconstruction after the disaster, the Legislative Yuan, Repub-
lic of China (ROC), approved the third reading of the Special Act of Reconstruction after
Typhoon Morakot (SARTM) on 27 August 2009. According to Article 20 of the SARTM,

The central government or governments of special municipalities, counties, or cities may, by
reaching a consensus with the original occupant(s), delimit specific disaster region(s) as
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involving safety hazards or unlawful constructions and impose residency restrictions or forced
relocation of villagers within the specified time limit. The government(s) shall provide proper
resources for relocation in fulfilment of the abovementioned requirements.

Delimiting the disaster area was controversial for affected indigenous people and
resulted in severe obstacles for them to overcome after relocation (Huang, 2018a;
2018b; Taiban, 2012; 2013). Nevertheless after Typhoon Morakot, Lily Tribal Community
(LTC) was selected as one of the sites for permanent housing for Rukai people from the
Adiri, Kinulane, Karamemedesane, and Kudrengere villages from Wutai Township and
Paiwan people of the Dawadawan and Tikuvulu villages from Sandimen Township. The
community name was Lily (i.e. ‘Baihe’ in Chinese) because this flower is a cultural
symbol shared by Rukai and Paiwan, the two ethnic groups of LTC residents. Lilies also
have six petals, representing the six LTC communities (i.e. Adiri, Kinulane, Karamemede-
sane, Kudrengere, Dawadawan, and Tikuvulu), thus symbolising unity.

Traditionally, Rukai people divide their living areas into three zones based on elevation
and average temperature. Areas with an elevation of ≥1500 m belong to Rekai, a zone with
dry and cold air; those with an elevation of 500–1000 m belong to Paralibicane, a zone with
a temperate climate; and those with an elevation of <500 m comprise Labelabe, a zone
with hot and humid air. Rukai call themselves ‘people who live in cold and dry areas’
and regard Labelabe as having unsuitable living conditions due to excessive heat and
humidity (Taiban, 2008). However, the programme for large-scale migration after
Morakot required villagers from Adiri, Kinulane, Karamemedesane, and Ira to move to
LTC, which is less than 100 m in elevation (and therefore similar to the Labelabe zone).

The Karamemedesane community, originating from a branch of the western Rukai
group (or the Ailiao group), was the focus of this research. After Typhoon Morakot, govern-
ment officials sub-divided the Karamemedesane village on the mountainside, declaring
safe and unsafe zones for human habitation. Residents of the first, second, and third neigh-
bourhoods (59 unsafe households) were relocated to LTC, whereas villagers in the fourth
and fifth neighbourhoods (54 safe households) could remain on-site. The case of Karame-
medesane can therefore contribute to research on environmentally forced migrations
(Renaud, Bogardi, Dun, & Warner, 2007; Renaud, Dun, Warner, & Bogardi, 2011). Sub-divid-
ing Karamemedesane village by SARTM raises an important question. How does commu-
nity resilience play a role in the recovery process between villagers who were split
between two sites (LTC and the original village)? Nearly a decade after relocation how
did the Karamemedesane villagers adjust, adopt and possibly unite through the post-dis-
aster recovery?

Concepts from the research literature

Environmental disasters and social vulnerability

Human focused discussions of environmental disasters have deepened and broadened
due to the prevalence of extreme weather events in the modern world (Blaikie, Cannon,
Davis, & Wisner, 1994; Hewitt, 1983; Oliver-Smith & Hoffman, 1999). Although scientists
have studied disasters since the 1990s, there is little agreement on terms and terminology.
Oliver-Smith and Hoffman (1999) defined ‘hazard’ as a type of power, technology, or con-
dition that can damage a society, infrastructure, or the environment, whereas ‘disaster’was

2 S. TAIBAN ET AL.



defined as environmental factors that can be destructive and may lead to social
vulnerability.

Blaikie et al. (1994) proposed more systemic definitions for disasters and hazards. Dis-
asters arise from three mutually influential elements: hazard, risk, and vulnerability. By con-
trast, hazards are physical factors that underline disasters and are predictable through
statistical research. Risk refers to the sum of vulnerability of an area that results from
complex and known environmental hazards. Vulnerability relates to the extent to which
an individual or group can predict, deal with, resist, and recover from the effects of an
environmental hazard. Blaikie asserted that the causes of disasters are rooted in a given
cultural context, historically and structurally.

From vulnerability to resilience: an innovative perspective for disaster research

Vulnerability focuses on the effects of various social and economic conditions on groups of
people in the context of disaster risks. Such analyses have indicated that when disasters
occur, differences in casualties and economic loss among groups can be traced to
ethnic, social status, gender, and regional inequities. Multiple perspectives of vulnerability
may be useful to explore the historical and social pre-disaster factors, leading to different
levels of effects.

After a disaster occurs, societies and individuals tend to vary in their reactions; there-
fore, vulnerability varies. For example, when coping with the effects of Typhoon
Morakot, some people were able to support one another in joint rescues of trapped
families, friends, or neighbours, resulting in a lower number of causalities, as compared
to other affected villages. A number of villages received assistance quickly by utilising
social networking sites, leading to early relocation and reconstruction efforts. Several com-
munities discovered alternative approaches to development. In some cases, these alterna-
tive approaches led to greater development than the villagers had experienced in their
pre-disaster condition. However, other villages declined assistance following the disaster.
Community resilience of affected groups is crucial for rapid recovery from disasters and
adaptation to altered conditions. Some authors have noted that the main objective of dis-
aster research has shifted from casualties and loss, to community recovery and post-dis-
aster growth (Paton & Johnston, 2001).

Adaptation is anthropological term used to describe successful or ‘functional’ inter-
actions of human cultures in localised environments as part of a long-term evolutionary
process (Cohen, 1974; Nelson, West, & Finan, 2009). In a shorter time span, Nelson,
Adger, and Brown (2007) defined adaptation as decision-making processes and the set
of actions undertaken to deal with perturbations of social-ecological systems without
any significant changes while preserving future options. Over the past few decades,
there has been an increase in the frequency and severity of disasters such as droughts,
flooding and cyclones. The impacts on development, poverty and vulnerability have led
to calls for improving resilience –meaning enhancing the capacity of households, commu-
nities and countries to cope with, and adapt to shocks and stresses associated with
environmental hazards.

The concept of resilience comes from ecology, meaning the ability to cope with stress
without changing a community’s structure and function, while increasing its ability to
withstand future pressures (Brown & Kulig, 1996; Holling, 1973). In other words, resilience
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refers to the ability to predict risk, limit impact, and recover quickly by survival, adapta-
bility, evolution, and growth in the face of turbulent change (Pelling, 2003a).

In the realm of the social sciences, discussions of resilience originated from anthropo-
logical studies conducted in the 1980s; specifically, research of settlement development
using ethnology. In a study comparing post-flood responses within Guyana, South
America, Pelling (2003b) indicated that traditional fishing villages exhibited greater resili-
ence against floods than did modern cities with professional planners. Villagers had devel-
oped effective flood control methods after many past failures, and had adapted their
lifestyles accordingly. This phenomenon demonstrates the critical role of traditional
environmental knowledge, land management systems, beliefs, rituals, and taboos in
human interactions with environmental disasters.

History, therefore, suggests that residents can adapt to outside disturbances. In doing
so, people can refine specific areas of knowledge and methods using local geography. By
these means, communities can support the dynamic equilibrium of nature without col-
lapse following some disasters. Researchers have argued that traditional ecological knowl-
edge helps indigenous people continually to adapt to environmental changes and that
this information can enhance resilience of individuals and communities through flexible
methods of coping with environmental disasters (Boillat & Berkes, 2013; Folke, 2006;
Gómez-Baggethun, Corbera, & Reyes-García, 2013; Gómez-Baggethun, Reyes-García,
Olsson, & Montes, 2012; Pearce, Ford, Willox, & Smit, 2015; Reyes-Garcia, 2015).

Some studies suggest that culture directly affects recovery processes, including disaster
countermeasures (Jang, 2005; Jang & LaMendola, 2006). For example, Rabin (2005) implied
that the success of external disaster prevention and relief efforts occurs when the actors
understood relevant regional cultures. Cox and Perry (2011) also emphasised the impor-
tance of local culture, such as rituals, social organisations and traditional crops, in commu-
nity recovery, not only as an orienting goal during this recovery, but also as a foundation
upon which social capital and community disaster resilience are built and re-built. There is
a need from this perspective to consider the dynamics of contextual and cultural factors
that influence the disaster recovery process, and this is the aim of the research reported
here.

Research methods

In-depth interviews and on-site observations were conducted during 2017–2018 to
measure the effect of resilience on post-disaster reconstruction and recovery of the Kara-
memedesane community, nearly 10 years after the typhoon. Rukai people were asked
about their traditional knowledge of disaster prevention, evacuation strategies, land-use
practices, patterns of social activity and organisation during disasters. In addition to recov-
ery and reconstruction, villagers were also asked how quickly people became united,
adjusted to post-disaster pressures and lifestyle challenges, and returned to daily routines.
Participant observations aimed to record the rituals, industries, educational practices, and
community reconstruction of the Karamemedesane people.

Snowball sampling was used to identify and recruit key informants to learn about
important issues related to post-disaster recovery and reconstruction. Twenty stake-
holders were interviewed, including one traditional leader, five political leaders, seven
community organisation leaders, two religious leaders, and five villagers. The traditional
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leader was the chieftain of Karamemedesane who played an important role in facilitating
traditional food allocation and production methods such as hunting, gathering, and
farming. After the typhoon, the leader’s attitude decided the direction of the villagers
on the issues of relocation and cultural revival. The five political leaders were the village
head of Karamemedesane, the elected representation of Karamemedesane, the mayor
of Wutai Township, a councilman of Pingtung County, and the Vice-Director of the Depart-
ment of Indigenous Peoples of the Pingtung County Government.

These political leaders were in charge of government resource distribution, as well as
post-disaster recovery directions, priority, policy and implementation. The community
organisations and associations played key roles in promoting social, religious, and econ-
omic welfare through grass-roots efforts. Lastly, the five interviewed villagers were
members of Karamemedesane’s agricultural and marketing group, which united those
interested in farm production and marketing. Interviews were held in places such as
houses, farmlands, public spaces, offices, and government buildings. Each interview
lasted approximately 1–2 h.

The impact of village migration policies and permanent housing measures

After the Morakot disaster, the government implemented several policies for indigenous
people, including infrastructure renovation, home redevelopment, and livelihood recon-
struction. For infrastructure, there were road and bridge repairs, stream and reservoir dred-
ging, etc. For home redevelopment, relocation of villages and permanent housing
occurred. For livelihood reconstruction, several community organisations received
funding and social support for sustaining villagers at the relocation area. Among these
mandates, villagers thought that the government’s relocation policy was too crude and
urgent, suppressing opportunities for discussion. This process often resulted in community
disputes, affecting unity and coherence.

After Typhoon Morakot, 196 households from Wutai Township moved to LTC, including
73 households from Adiri Village, 39 from Kinulane Village, 59 from Karamemedesane
Village, 22 from Kudrengere Village, and 3 from Labuwan Village. Although nearly 200
households were affected, numerous villagers moved to other places. However, a few
strong protesters refused to leave their original houses, rather than moving to LTC. Villa-
gers applied for 89 permanent houses in the first phase of relief efforts after Morakot, but
only 42 of them won approval by the government and the Tzu Chi Foundation (i.e. the
organiser of first-phase construction). Villagers applied for 30 houses in the second
phase, but the government and the Red Cross Society of ROC (i.e. the organisers of
second-phase reconstruction) approved only 17 of them. In total, only 59 of the 119 appli-
cations for permanent housing were approved for Karamemedesane villagers (less than
50%).

This hasty relocation policy caused Karamemedesane people to disperse, rather than
consolidating them. To make matters worse, the Rukai and Paiwan were placed in LTC
without considering their previous history of enmity. One interviewee, a council
member of Pingtung County, suggested that relocation was a genocide policy, completely
undermining the integrity and uniqueness of Rukai.

After allocating permanent houses to qualified applicants, the government demanded
that people leave their original homes within three months and prohibited them from
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rebuilding at that location. According to the Distribution Principles of Permanent Houses
issued by the Pingtung County Government,

Party C (i.e. the disaster-affected people), his or her spouse, and cohabitant lineal descendant
(s) shall agree to move out of the original place of residence within 3 months after the closing
date or prior to the final move-out date specified by Party B (the government) and shall not
return to live at or develop the property of the original place of residence. The Pingtung
County Government will conduct inspections at irregular intervals regarding household regis-
tration status to verify that the actual occupant number is consistent with the number
specified in the original application, and inspection results shall be considered as the basis
for review and reallocation of property.

Affected villagers would lose their rights to live in permanent housing if they did not
change their household registrations within three months. According to the Vice-Director
of the Department of Indigenous Peoples of the Pingtung County Government:

Once the affected villagers move away from the original places, technically we don’t want
them to move back. To be more specific, the affected people are not allowed to move back
there (to their original places of residence). We already asked villagers to move out, so how
can we let them keep their original household registration?

One affected villager remarked, ‘If we change our household registration, doesn’t it mean
that we give up our rights to move back home?’

In contrast to migration or temporary departure strategies previously adopted by villa-
gers who had experienced land shortage caused by environmental disasters, this govern-
ment policy demanded that people live at specific places and prohibited them from
leaving without permission. It also inhibited villagers in subsequently changing their com-
munity or residence in response to further environmental and social situations. Moreover,
residential areas allocated to villagers were small because the LTC was limited in size. No
extra spaces were included around the main buildings, restricting their occupants’ activi-
ties. A few households were assigned to 46 square metre houses with only two rooms,
forcing some families to sleep on the floor in their living rooms. Interviewee A4 said:

Before we moved in, the government kept urging us to move to LTC and boasting that the
permanent houses were much more spacious than our current places. It turned out that
these permanent houses are cramped and the surrounding areas are small, which have
limited our lifestyles. The government hasn’t given us enough living space or offered us
jobs, so we don’t know what to do in the future. This is not what the government promised.

Villagers could tolerate small living areas because the houses only served as places to
sleep. However, the larger challenges were livelihood reconstruction and job opportu-
nities. After the residents moved to LTC, the government did not provide them with
any farmland. Although some villagers found work in the cities, numerous middle-aged
and older people did not possess the required knowledge or skills for modern jobs. Con-
sequently, those individuals experienced considerable pressure on their day-to-day lives
and finances. Disasters not only cause damage to the environment, buildings and physical
facilities, but also aggravate personal problems, especially for those with pre-existing
social and financial limitations. Disasters often result in undesirable social and cultural con-
ditions for villagers, thus increasing vulnerability. Simultaneous interaction of these factors
can produce considerable social, economic, cultural, and day-to-day-life impacts. Hence,
identifying solutions for post disaster recovery, followed by the mechanisms and
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motives that facilitate this recovery is a crucial aspect of disaster research. As Oliver-Smith
(2001) wrote:

…many people imagine that, first, a disaster occurs; next, the world mobilizes to… assist in
the distribution of tents, blankets, medicine, and food. I don’t do that… The reconstruction
phase is the longest, most expensive, most complex and politically volatile of the disaster,
which is highly related to the ethnic group, class, gender, and differential patterns of aid dis-
tribution and deeply influences the affected people. (Oliver-Smith,2001, pp. 111–112).

Traditional agriculture and food crops’ security

Compared to other indigenous groups who had given up traditional farming altogether,
the Rukai people kept their practice of slash-and-burn farming until the 1980s when
they started to develop homestay businesses for tourists. Notwithstanding the change
over many years, a majority of the Rukai people remained in farming and continued to
rely on traditional agriculture. As part of this practice, in Taiwan, indigenous people tra-
ditionally grow red quinoa (quinoa Chenopodium formosanum) mainly for ritual purposes,
while simultaneously cultivating other food crops including foxtail millet, taro, and sweet
potatoes. In addition to culture, traditional food crops play an important role for Rukai
people who encounter environmental disasters. Baked taros (kurai) are dried for con-
venient long-term storage and transportation. Kurai is a valuable food source for Rukai
people in times of famine. Interviewee R said that crops such as millet, peanuts, taros,
and pigeon peas were essential when typhoons struck their mountainside village.
Hence, it was a requirement to plant these crops in the same field to minimise risk.

After harvesting, crops were processed and stored in a pulutu (a cylinder enclosure fab-
ricated from a hollowed camphor tree) or tausulu (a square room constructed from piled
slates). Dried food can be stored for 3–5 years, but villagers cleaned or replaced the crops
on a regular basis to avoid moulding and to ensure safe consumption, as needed. When a
typhoon struck, villagers distributed their dried taro and other food products among
themselves. This countermeasure became a life experience, promoting culture through
mutual aid (Taiban, 2012).

If a typhoon destroyed roads or bridges that led to other towns, then villagers lost
access to food products and other supplies. Typhoons often cause long-term power
outages. Without electricity, water, and gas, villagers would exhaust their food supplies,
thereby facing a survival crisis. Under such circumstances, villagers would have to rely
on airdrops or evacuation. Although traditional survival measures are no longer in use, vil-
lagers often experience panic and helplessness when typhoons strike their village.

Villagers relied on traditional food sources, such as red quinoa, foxtail millet, taros,
sweet potatoes, and pigeon peas since these crops could be grown with small amounts
of water and fertiliser, tolerate high temperatures, and adapt to climate change
(Newton et al., 2011; Sambo, 2014). Traditional farming practices and geographical knowl-
edge of villagers was crucial for community resilience since it determined sustainability of
local food systems and community livelihoods (Ba, Lu, Kuo, & Lai, 2018; Shava, O’Dono-
ghue, Krasny, & Zazu, 2009).

In 2010, when the Karamemedesane community moved to LTC, the government pro-
vided accommodation, but no land for farming. Older people became bored, and many
passed whole days sitting in front of their houses or watching television. Interviewee A5
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argued, ‘We’d [the villagers] rather live in ordinary houses with farmland. Land helps us
survive and give(s) us hope. Without land, we can’t produce food for ourselves. We
become uncertain and the village elders fall ill’. In fact, numerous older people lost the
will to live during the transition process following community migration and eventually
died after experiencing deep depression.

Growing cash crops

Under pressure from the villagers, the Pingtung County Government finally rented a 20-
hectare plot of land from the Taiwan Sugar Corporation in 2010 for LTC residents to
grow crops.1 However, villagers could not make their own decisions; the county govern-
ment made them grow specific crops by collective farming practices. The government
claimed that villagers should cultivate ‘suitable’ crops and in doing so, become familiar
with local agricultural markets. The first plan required villagers to cultivate 2 hectares of
sweet corn. It failed miserably due to implementation by various governmental depart-
ments and poor soil quality. This inefficiency produced a shortage of labourers for plant-
ing, resulting in low participation for this initiative.

After the failure of sweet corn, the county government consulted experts and launched
a plan in 2012 to grow pitaya (commonly known as dragon fruit). The intention was for
pitayas to become the major crop in LTC. The government claimed that pitayas were
ideal for villagers to grow because the crop was easy to manage, thereby saving time
and lowering costs. Additionally, pitayas were durable and had a high sugar content. A
registration process determined the allocation of field shares. Nearly 40 households regis-
tered initially, but the amount of farmland was not sufficient to meet demand. Finally,
shares of only 0.3 ha each were allotted to 33 households.

The government then invited pitaya vendors to assist villagers for 1 year of cultivation,
promising 10 years of acquisition at a guaranteed price. The export market for pitayas
included Canada, Japan, and South Korea. Despite these considerations, interviewee A6
expressed some dissatisfaction: ‘Why sweet corns and pitayas? What we actually want
to grow are our traditional food crops… ’. Traditional food crops consisted of foxtail
millet, sweet potatoes, taro, and red quinoa, but these crops were not approved by
those in charge. Government officials argued that traditional food crops were not staple
items and would not be marketable because of low production.

The vice chairperson of LTC management committee asserted that ‘The proposed
initiative requires villages grow preselected crops, and the villagers have to work
regular schedules like corporate employees’. This policy was opposite to what the LTC vil-
lagers wanted, which was for them to grow the crops they wanted such as millet, taro or
red quinoa, just as they did in their original farmland. One of the villagers commented:
‘Why do we have to grow pitayas? Pitayas are not one of our traditional food crops. We
don’t need pitayas during the Harvest Festival. Why can’t we grow millet?’ Many LTC villa-
gers believed that the government wanted villagers to grow cash crops to solve economic
problems. In doing so, it neglected the continuation and preservation of culture.

To solve the problem of insufficient land, the government provided an extra 6 hectares
of farmland for villagers. However, 18 of the 40 households who rented plots in this area
wanted to terminate their leases because their farmland was 5 km away from LTC, requir-
ing villagers to travel by cars or scooters. Because most farmers were over 50 years old, the
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journey between LTC and the farmland was inconvenient and unsafe. Moreover, the land
had been vacant for 5–6 years before it was acquired, making it costly and time-consum-
ing for villagers to rehabilitate.

Returning to tradition

After the failed cultivation of sweet corn and pitayas, villagers asked government officials
to grow red quinoa as the major LTC crop beginning in August 2013. Villagers regard red
quinoa and foxtail millet as sacred crops, hence valuable. For example, the use of red
quinoa is limited to ritual offerings and as food for the elderly, distinguished guests,
sick people, and pregnant women. Long ago, villagers consumed red quinoa as a food
source, but sold it infrequently to non-villagers due to its scarcity. According to Tsai
(2009), the nutritional value of red quinoa is higher than that of regular quinoa. For
example, it is equivalent to beef in protein content, delivers 50 times as much calcium
as rice, and has seven times the dietary fibre of sweet potatoes. If consumed with the
chaff, red quinoa provides antioxidants. This crop is an important ingredient in noodles
and cakes, and can be used as nutritional supplements, cosmetics, and skin care products
due to its high anthocyanin content. Therefore, red quinoa has a large economic potential.

In 2013, the county government facilitated a contract between LTC communities and
KULLKU, a corporation that specialised in developing red quinoa farms. Its purpose was
to help villagers learn commercial practices related to red quinoa, including cultivation,
threshing, screening, pest control, sampling and inspection, packaging, and marketing.

After villagers left the mountainous areas, their cost of living increased owing to the
costs of water, food, and transportation, the last because they depended on purchases
in markets in towns.

Agriculture, therefore, became more than a means of providing food; it became a
primary source of household income. To earn sufficient profits, villagers had to consider
market characteristics, identify buyers, and sell products at desirable prices. After launch-
ing the contract-based farming scheme, villagers began to transport red quinoa from the
farms to LTC. Monetary transactions occurred after the crops were dried and weighed. In
some cases, villagers would receive same-day, cash payments. This method of operation
enhanced trust with the KULLKU company, resulting in a willingness to grow more
crops. In 2013 (first stage), approximately 30 villagers participated in contract-based
farming and produced an output of 1,500 kg. KULLKU acquired the products at $4.3
USD per kg. Initially, the demand for red quinoa was high. Various brokers visited LTC
and offered to buy the crops at high prices. Villagers became motivated and increased
its output to 3000 kg during the second stage.

The county government subsidised rental of the Spirit Farmland for the first 2 years of
use. However, in August of the third year, LTC residents started to pay rent ($2000 USD per
hectare). This decision caused villagers to become strategic in their crop selection and
selling practices. One of the villagers reasoned: ‘Still, we must have regular incomes,
meaning that struggling alone is not the solution. If we establish a production and market-
ing group, we can achieve better operations and integrate crop production with market-
ing. Thus, incomes will go up’.

In January 2013, LTC residents established the First Production and Marketing (PM)
Group of Special Crops (red quinoa, chili peppers, and other vegetables) at Wutai
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Township, Pingtung County. The work of growing and harvesting red quinoa enriched the
life of LTC villagers who joined the PM group. At last, villagers were able to recover some of
their original lifestyle.

December 2013 marked the first harvest of red quinoa. Shares of the 6 hectares used to
produce red quinoa were assigned to PM group members. Traditional farming methods
were used for harvesting. For example, group members cooperated with other households
to harvest in shifts, based on a schedule for each crop. After harvest, households dried and
threshed their crops. Mr. K from Karamemedesane estimated that the harvest of
unthreshed red quinoa was about 10 tons, reflecting a bountiful harvest for that year.
Mr. K added that the villagers employed eco-friendly farming techniques and cultivated
certified products that were free from pesticide residues. Each commercial unit of red
quinoa was vacuum-packed and weighed 400 catties (240 kg). Delivery was free for the
orders of ≥10 packs.

Since red quinoa yielded high prices in the markets, more farmers, including non-indi-
genous people, started to grow it. Sales dropped as supply exceeded demand. When the
sale of red quinoas decreased, the PM group, led by Mr. K, instructed unemployed villagers
and homemakers to categorise, classify, thresh, and screen red quinoa, and perform
vacuum packing. Additionally, villagers learned how to use social media platforms such
as Facebook and LINE to sell products. Mr. K explained that selling red quinoa was
similar to other farm products. However, red quinoa did not spoil, if it was dried and
stored properly. Farmers did not sell red quinoa when the price dropped because this
practice not only reduced market value, but also prevented a price rebound. When the
market price was low, farmers established PM groups to participate in contract farming,
thereby ensuring sales.

But the story here takes another turn. Mr. K was one of the few Karamemedesane
people who opposed relocation after the typhoon. LTC villagers faced the challenge of
insufficient farmland, coupled with high rents. As a result, about 10 of the villagers
started growing crops on the mountainside farmlands, going back and forth to do so,
despite the possible risk from future typhoons to their crops there. Most of these individ-
uals were 40–60 years old, but some were older than 70. Two-thirds of them were females,
a departure from Rukai tradition. Traditionally, Rukai men were responsible for farming
and hunting, while women stayed home to take care of children and livestock. After relo-
cation to lowlands, most male villagers left their permanent houses to earn money. Thus,
the farming work which requires hard labour fell on the women. In 2015, Mr. K founded the
Second PM Group consisting of these 10 LTC residents and 10 mountainside villagers
(those living in the safe zone) and motivated them to plant red quinoa, foxtail millet,
taro and tree beans for the marketplace, not simply for personal consumption. Elders
taught young people about traditional farming practices. Young people combined this
knowledge with some new techniques, such as mechanical farming tools, food processing
and vacuum packing.

Through their own efforts, members of the second PM group created innovative pro-
ducts made from red quinoa such as cakes, noodles, crackers, and tea. In September
2017, the group decorated the abandoned Karamemedesane Elementary School building
and founded the Academy of Special Rukai Crops (ASRC). Members opened a village
bakery to preserve their traditional ecological knowledge by growing crops suitable for
the bakers to use. Every member received an equal share of profits, a practice that
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reflects Rukai culture. Overall, modern techniques of food processing, product develop-
ment, and marketing improved the village economy, while addressing food safety
issues. Growing traditional crops under Mr. K’s leadership represents a win-win situation
for both LTC residents and mountainside villagers.

Small changes for transformability, rooted in land

The farming culture of villagers was revitalised after seeing the importance of traditional
crops. For example, efforts were made to preserve essential Rukai agricultural knowledge
by establishing two PM groups and the ASRC. Land enabled Karamemedesane villagers to
find several opportunities for revival and transformation following the onset of the
environmental disaster.

Folk et al. (2010) stressed that one important aspect of resilience was transformability,
the capacity to cross thresholds into a new development trajectory. Transformation draws
on resilience from multiple scales, thereby making use of a crisis as a window of opportu-
nity for novelty and innovation, and recombining sources of experiential knowledge to
navigate social-ecological transitions. Villagers recovered by using the power of the
land. Small-scale changes enabled resilience at larger scales. In this study, these changes
included applications of traditional ecological knowledge (e.g. red quinoa), leadership
(e.g. Mr. K), social networks and social learning (e.g. PM groups) as well as innovation
(e.g. the village bakery). Each of the factors allowed dynamic shifts for transformability
(Berkes, Colding, & Folke, 2003; Folke, 2006; Folke et al., 2010). This study showed that resi-
lience is rooted, maintained and revived through land-based practices.

According to Huang (2018a), a broader understanding of disaster justice is needed.
Existing literature tends to devalue bottom-up, community-based reactions to disasters,
yet many state-recognised definitions exclude the socioeconomic and environmental con-
tradictions that caused people to become vulnerable. The focus should be on socio-spatial
production of risk, rather than simply using disasters as examples for planning and recov-
ery in emergency response situations. This definition should include state-led relocation
projects as examples of human-made disasters, especially those which deprive local
people the right to practice self-governance and land management as they have done
in the past. In this study, the Karamumdisane community was sub-divided because of
Typhoon Morakot. Half of its residents were forced to relocate to LTC because their
houses were declared unsafe, but the other half remained on the mountainside. Although
growing traditional crops increased LTC villagers’ resilience, the challenge of insufficient
farmland, coupled with high rental prices at lower elevation increased their vulnerability.
LTC residents solved these problems by cooperating with villagers who lived in safe areas
on the mountainside. Cooperation required social capital, social networks, social learning,
leadership and innovation. These capacities enabled villagers to re-orient themselves in
navigating displacement, self-governing post-disaster recovery and regaining knowledge
in land management. Each was derived from small changes in land-based practices that
resulted in increased resilience.

The success of Karamemedesane in restoring traditional agriculture has given inspi-
ration to other Rukai villages faced with relocation such as Adiri, Kinulane and Labuwane.
The trend of ‘going back to homeland to grow traditional crops’ also drew attention from a
nearby university to develop ‘under-forest economy’ (also called Agroforestry). This
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practice seeks to cultivate traditional crops, such as red quinoa, millet, melons, taro, as well
as gold-line lotus and mushrooms under the forest cover to produce economic benefits.
Recently the mayor of Wutai Township established ‘Wutai Township Natural and Cultural
Landscape Area,’ which has a legal basis for promoting eco-tourism, under-forest
economy, as well as other sustainable practices.

Conclusions

The plan to relocate Rukai villagers far away from their ancestral homelands after Typhoon
Morakot resulted in a failed government policy. It did not account for safety, accommo-
dation, farming practices, traditional crops, jobs, emotional attachments to place, etc.
Rukai have lived in mountainous areas all of their lives, developing some unique forest-
related connections, myths, and traditional taboos. After moving to a lower elevation,
much of their traditional knowledge became obsolete. Many of the villagers struggled
to adapt their lifestyle and customs to a new environment, causing severe emotional dis-
tress, and nearly spiraling into social disintegration. As villagers left the mountainsides,
their land became useless.

Post-disaster policies must be rooted in the daily habits of the residents, such as tra-
ditions in architecture, farming, industry, and diet. In this study, Karamemedesane villagers
did not derive the energy of spiritual warmth and cultural recovery from safe and durable
houses provided by the government. Instead, they healed their wounded hearts by
growing traditional crops and adapting through manual labour. This study suggested
that community resilience is rooted in the land and culture of these indigenous people.
Government policies should consider ways to promote small and culturally relevant
changes to foster resilience and transformability using new development trajectories.

Future research should focus on understanding indigenous communities, especially in
transforming social and political relationships between villagers and government auth-
orities. What kind of land-based, culturally relevant, post-disaster policies can foster new
development trajectories for indigenous communities? It is our hope to include, represent,
and connect the voices of indigenous communities in post-disaster recovery, so as to aid
resilience and promote transformability.

Note

1. The 20 hectares of land were adjacent to the Linluo Interchange. Of this total, 11 hectares were
designated as a Special Crops Area, 6 hectares were designated as Spirit Land, and 3 hectares
were set aside for other purposes. Two hectares of land in the Special Crops Area located near
Ailiao Military Camp were used for cultivation of sweet corn.
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