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Abstract
This article examines responses by four remote communities in Fiji to the extensive damage caused by Tropical Cyclone Winston (TCW) of 2016, differences among these communities, and the factors that make a particular community more disaster resilient than others. In Fiji, traditional knowledge of climate and disaster mitigation has been known to contribute to better disaster management resilience by communities. TCW of 2016 is one of the strongest cyclone that has struck the islands of Fiji, and many of its remote communities were severely damaged. Responses to the damage caused by TCW varied from community to community, and resilience was shown to depend on the availability of traditional knowledge of climate and disaster mitigation as well as the effective mobilization of social capital exhibited in the long-standing tradition in Fijian villages of mutual help within the community. Our findings suggest that communities without such resources are often left out in recovery processes and may be in particular need of support.
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Most Pacific Island countries (PICs) are exposed to tropical cyclones of some intensity every year, and it may be assumed (often without pretext) that most Island governments, communities, citizens, and infrastructure are able to manage and survive the physical, social and psychological impact of cyclones. However, Category 5 Tropical Cyclone Winston (TCW) of February 2016 was one of the most devastating tropical cyclones to hit the Fiji Islands. At least 44 people were killed and approximately 350,000 people were displaced or affected in some way (Gopal 2017). In particular, communities located directly under TCW’s pathway, including Koro Island, Ovalau Island, the southern part of Vanua Levu, and the northern part of Viti Levu, were severely damaged.
Initially, it was nearly impossible to determine the degree of the damage that remote communities suffered due to the destruction of communication channels (Holmes 2016; Martins 2016). Aid from the governments, both Fijian and foreign, did not immediately reach affected communities because of the destruction of infrastructure (Holmes 2016). While international aid reached these communities after a few weeks, and more targeted financial aid such as the Cyclone Winston Assistance of the Fiji National Provident Fund became available, the residents of remote communities were still recovering from physical and psychological damage two years after the disaster. It remains uncertain even today how long it will take the victims to return to a “normal” life (Rawalai 2018). 
Given global climate change tendencies and increasing intensities of severe climatic events (Hay and Mimura 2010), the recent literature on community resilience presents a large body of case studies from remote island communities. These studies have discussed, among other things, what makes a community resilient; what kinds of mitigation processes take place after severe climatic events; how a community can better prepare for future disasters; and community-based adaptation strategies (Cutter et al. 2014:65; see also Hay and Mimura 2010; Warrick et al 2017; Parsons et al 2018). Two perspectives can be identified in in this literature. One maintains that remote communities are highly vulnerable due to limited accessibility to economic and social support (Imperiale and Vanclay 2016). The other stresses that remote communities have accumulated traditional knowledge and time-tested coping skills to manage external stress as a result of their isolated locations: they are considered resilient based on their higher level of adaptive capacities (Maru et al 2014). Nevertheless, as Engle (2011) points out, there is limited generalizability in their findings and translation of the concept of “resilience” into practice, because many studies are case-specific. Even concerning a same climatic event, there has been “little integration of … geographic variability from place to place” (Cutter et al. 2014:66). 
Since Fiji is hit by cyclones almost every year (Yeo and Blong 2010; Bryant-Tokalau and Campbell 2014), one may assume that local communities possess accumulated knowledge and techniques that allow them to prepare for cyclones and cope with the damage caused (Campbell 2006). However, in the case of TCW, because of its extreme strength, a sudden change in its trajectory, and less established infrastructure, a substantial amount of damage was unavoidable in many communities. Their experiences of TCW thus point to the limits of communities’ capacity to cope with severe climatic events, even if they have been commonly regarded as resilient. At the same time, these communities’ responses to TCW varied: while some struggled for recovery and largely waited for aid, in other communities, residents were quick to reconstruct their houses and farms and demonstrated greater mitigation capacities and faster recovery without substantial external support (Chaudhary 2016; Mudunavonu, 2016). 
The case of TCW also illuminates another significant aspect of community resilience: how communities with different socio-cultural resources (i.e. iTaukei/indigenous Fijian and Indo-Fijian) presented varying responses based on traditional knowledge, kindship relations, communal practices and networks that forge resilience within and between communities. With ancestors brought from their original home country by the British colonial government to work on sugar plantations under an indenture system in the late-1800s and early-1900s, Fijians of Indian descent (Indo-Fijians) are the primary workforce in the country’s sugarcane farming. Following the end of the indenture system, many of them remained and formed the country’s ethnic majority from 1947 to 1987. Today, a substantial number of Indo-Fijians still live in rural areas and many of their communities were severely affected by TCW. Their responses to TCW appear to have been considerably different from those of indigenous Fijians, particularly in terms of mobilization of traditional knowledge and social capital as a mitigation mechanism. In this regard, Fijian communities’ responses to TCW present a useful case study for analysis of geographic and socio-cultural variability in community resilience after a severe climatic event. 
This article examines how remote communities respond to a disaster and what makes a particular community more resilient than others, using a case study of four communities in Fiji. We note that, over the past decades, there have been few studies on Fijian community responses to an intense cyclone, the effectiveness of aid received, or the measures taken by local residents before, during and following the event (e.g. Brookfield 1977; Takasaki 2011). This article seeks to fill this gap in the literature while it also explores how its case study may contribute to the wider literature on the resilience of remote communities. In the following sections, we employ the terms “adaptive capacity” and “resilience” as more or less synonymous given the subtle differences between them, as shown in the Intergovernmental Panel on Climate Change’s definitions (2012:17). We use the term “mitigation” to defer to “disaster mitigation”, i.e., measures taken to eliminate or reduce the impacts of severer climatic events. We also note that the term "adaptation" is more widely used in climate change literature, as distinct from disaster risk management literature.

Resilience of remote communities, traditional climate knowledge, and social capital 
Community resilience
Cutter et al. (2014:65) state that “the concept of community resilience is becoming the de facto framework for enhancing community-level disaster preparedness, response, and recovery in the short term, and climate change adaptation in the longer term.” As such, there has been extensive discussion of what constitutes community resilience to disasters, why some communities are more resilient than others, how differences in disaster resilience between and among places can be explained, and how the resilience of a community can be enhanced (Cutter et al. 2014:65). For instance, Boillat and Berkes (2013:21) identify four factors for enhancing resilience: 1) learning to live with change and uncertainty; 2) nurturing diversity for reorganization and renewal; 3) combining different types of knowledge for learning; and 4) creating opportunities for self-organization toward social-ecological sustainability. Others focus particularly on whether or not a community can cope with the damage caused by climatic events – that is, whether a community successfully bounces back to the pre-impact state, or transforms to another state with measures of betterment (Adger 2006; Folke 2006). The present article focuses on this particular dimension of community resilience: disaster response and recovery. 
Traditional knowledge of climate and disaster mitigation 
Because of their isolated locations and difficulties in accessing assistance from outside, Petzold (2016) calls for effective use of the resources of these communities for the planning and implementation of adaptive measures. Such community resources include local knowledge, skills and oral narratives that describe time-tested techniques and skills that enhance resilience. Boillat and Berkes (2013:21) similarly identify “a knowledge-practice belief complex, based on multigenerational transmission and cultural continuity” as a key resource for adaptive capacity.
For instance, indigenous peoples use intergenerationally transmitted oral histories or culturally embedded stories and myths to respond to environmental hazards (Lauer 2012). Traditional knowledge of climate and disaster mitigation, including techniques of forecasting, elder histories, proven food storage and food security techniques, mobility, livelihood diversification, knowledge transmission, community pooling and exchange of labor and resources, and engaged governance and leadership are identified as strategies for coping with disasters (McMillen et al 2017). The significance of such traditional or indigenous knowledge (Gómez-Baggethun et al. 2012:640) for the enhancement of community resilience has been noted by many researchers, and its accumulation is widely observed in remote communities in PICs. Campbell (2006) provides a comprehensive assessment of traditional measures that enable PIC communities to ameliorate the effects of disasters, such as food security practices and damage-reducing features of buildings (see also Hay, 2011; Schwarz et al. 2011; Walshe and Nunn 2012; Leclerc et al. 2013; Hiwasaki et al. 2014; Janif et al. 2016; Chambers et al 2019). 
At the same time, many communities today are facing challenges of interruption to the intergenerational transmission of traditional knowledge under the influence of globalization (Campbell 2006). Moreover, in the context of global climate change, traditional knowledge may not function as it used to due to changes in weather patterns and/or intensification of climatic events (Lata and Nunn 2012). Consequently, remote communities are struggling to adapt to the effects of global climate change (Johnston 2014; McNaught et al. 2014). In particular, the difficulty to predict changes in weather patterns presents challenges to disaster preparedness. If so, enhancing community resilience in response and enabling access to other sources of knowledge for enhanced preparedness may present a feasible alternative. 
Social capital
Among community resources that play a key role in disaster response and recovery is social capital. While social capital has been defined variously, a consensus emerging from relevant literature is that social capital is “comprised of networks and norms that individuals and groups deploy as they pursue individual and group ends” (Chamlee-Wright and Storr 2011:268; see also Zahnow et al, 2019). Two categories of social capital are particularly relevant to the present study: 1) bonding social capital (among family members, neighbors, close friends, etc.); and 2) bridging social capital (among those of different ethnic, geographical, and occupational backgrounds. As noted by Nakagawa and Shaw (2004), these types of social capital may function as a “safety-net” during disasters. A large body of disaster research literature has argued that communities with high levels of social capital demonstrate faster and more effective disaster management (e.g., Adger et al. 2005; Norris et al. 2008; Aldrich and Meyer 2015). The underlying argument is that “people with strong networks and relationships fare better within all phases of the hazard cycle from planning to reconstruction” (Murphy 2007:302). 
Two Fiji-based studies suggest a positive relationship between social capital and community resilience in disaster relief. Examining the responses of residents of the Ba District following major floods in 2009 and 2012, Yila et al. (2014) observe that community networks were mobilized in: 1) search and rescue; 2) information dissemination; 3) mutual assistance; and 4) socio-commercial cooperation. Another study by Takasaki (2011), based on a household survey in nine indigenous Fijian villages following 2003 Cyclone Ami, identifies cases of “informal risk sharing,” whereby cyclone relief was widely shared within the villages in the form of labor sharing (collective village/housing rehabilitation) and non-labor sharing (cash and in-kind help). In the wider Pacific region, Campbell (2006) points out that inter- and intra-community cooperation through traditional ceremonies and cultures of exchange has played a key role in assisting communities in coping with the effects of environmental extremes. Warrick et al. (2017) similarly highlight social capital as a key aspect of Pacific-specific adaptive capacity and list a strong sense of identity, well-functioning leadership and well-structured collective action as the main features of social capital. Thus, in PICs, social capital in the context of disaster resilience has often been discussed with particular attention to cultural practices of collective action and cooperation.
Some disaster researchers have identified negative externalities of social capital in community disaster relief. Aldrich (2011:9) argues, for instance, that in post-disaster situations, in-group participants gain more resilience and better coordinate their recovery efforts while out-group residents are left on the periphery. He presents a case of Tamil Nadu, India, after the 2004 Indian Ocean tsunami, where villages with high levels of social capital experienced better post-disaster recovery, while minorities, outcastes, and nonmembers in the villages were excluded from the assistance process. In other words, “social capital not only ‘binds’ and ‘bridges’ groups; it also reinforces and reproduces social inequalities that separate and define them” (Elliott et al. 2010:627, see also Minamoto 2010). 
In the context of this growing literature on socio-cultural factors influencing community resilience, we examine four remote communities’ experiences of and responses to TCW to explore the following questions: How does traditional knowledge of climate and disaster mitigation and social capital form part of community adaptation and how does this contribute to the disaster resilience of remote communities in Fiji? Are there any differences in responses to severe climatic events among these communities, and if so, why? Are there common elements that may be transferable to other settings to enhance community resilience? 

Tropical Cyclone Winston and its impact on the communities in Fiji 
Fiji is an archipelago with a total land and sea area of 570,000 square kilometers, situated in the Pacific region. It consists of 332 islands, of which 111 are inhabited. Viti Levu is the largest island with the capital Suva. According to the 2017 census, the population was 884,887, 55.9% of which lived in urban areas. In 2012,[footnoteRef:1] Indo-Fijians constituted 33.8% of the population and iTaukei (indigenous Fijians) 59.7%. Of note is the difference in residential patterns between rural iTaukei and Indo-Fijian populations. iTaukei generally live in villages or settlements with strong kinship ties, governed by shared communal norms and values. The entire indigenous socio-cultural system and values are called vanua,[footnoteRef:2] the maintenance of which is often the first priority of their livelihood (Ravuvu 1983). Indo-Fijians do not always share the values of vanua. Their residences tend to be scattered in sugarcane fields. While Indo-Fijian community residents occasionally gather for functions, and each community appoints a “community advisory” in charge of community matters, residents are not necessarily bound by communal values.  [1:  The 2017 census did not collect data broken down to ethnic groups.]  [2:  Vanua is an indigenous Fijian word often translated as ‘land’, but it encompasses the entire indigenous socio-cultural systems embedded in land.] 

TCW hit the Fiji islands on 20 February, 2016. The country was placed under a State of Natural Disaster for two months. As of the end of April 2016, the United Nations Office for the Coordination of Humanitarian Affairs (UNOCHA) estimated that 31,200 houses had been destroyed either partially or entirely. The Government initiated the “Help for Homes” program in May, which provided citizens with pre-paid electronic cards at distribution centers in priority areas. The Prime Minister’s National Disaster Relief and Rehabilitation Trust Account, worth 23 million Fijian dollars (10.5 million USD), was used for this program (Susu 2016:1-3). The value of each card varied in the rage of 1,500 to 7,000 dollars, depending on the degree of residential damage (Bolatagici 2016e:52). The Government also adopted a cluster system in its humanitarian response effort, which received strong support from humanitarian partners, international and national non-governmental organizations (NGOs), foreign governments and donors (Mansur et al 2017). Nevertheless, there were delays in the delivery of building materials due to many structural reasons. In some regions, TCW victims had not received any building materials half a year after the initiation of the program (Koroi 2016:1-2). Consequently, many continued living in a tent or damaged house. NGOs and private sectors were quick to take action, delivering food to affected communities, rebuilding schools, etc. immediately after TCW (Silaitoga 2016). 
Koro Island was the most severely damaged by TCW, which was accompanied by storm surges. For example, Sinuvaka Village was entirely wiped out (Bolatagici 2016d:50). A reporter who visited the village two months after TCW stated that “the land was bare, rocks and soil visible and remaining were the leafless trees standing tall but dead,” and that many tents made the village look like “a refugee camp in a war zone” (Bolatagici 2016d:50). Villagers estimated that it would take at least one year to restore their agricultural supplies, with the majority of them solely relying on the government for food distribution (Bolatagici 2016b:14). It was reported in October 2016 that there was food shortage on the Island and that parents often skipped meals to secure enough food for their children (Qounadovu and Naleba 2016:1). By October 2016, the Island had lost 25 percent of its population, which dropped from 3,579 to 2,661 (Qounadovu 2016:1). 
Trauma counselling was another critical need identified post-disaster. According to a newspaper report, just two representatives of an NGO had visited Koro as of May 2016 and that the residents required more counseling (Bolatagici 2016c:6). UNOCHA estimated in April 2016 that about 6,000 people nationwide required psychological support (Bolatagici 2016a:3). For many, the recovery process was a long and difficult path, with an expected recovery period up to ten years (Government of Fiji 2016:34).  
 
Methods
Study sites
For this study, we selected four remote communities in Fiji: 1) Delakado Village in Tailevu, Eastern Viti Levu; 2) Nasau and Namacu Villages on Koro Island; 3) farming districts surrounding Rakiraki on the northern Viti Levu; and 4) Bukama Village on Yasawa Island (Figure 1). In rural Fiji, already established personal network substantially influences community’s decision to accept outsiders. Hence the selection of the case study sites was made based on the personal connection of our research assistants. The first three communities were located right under the pathway of TCW and severely damaged. Koro was the most affected, as noted above. While Delakado Village in Tailevu and the two villages on Koro are iTaukei communities, the majority of the population of Rakiraki is Indo-Fijian. The last site, Bukama Village on Yasawa Island, was not located directly under the TCW pathway and hence relatively less damaged. Nevertheless, we included this community, since the Yasawa Island Group is often hit by strong cyclones, including 2012 Cyclone Evan. This village possesses accumulated traditional knowledge and techniques to cope with cyclones, which enabled the village to quickly recover from the damage caused by Evan. We presumed that the comparison between Bukama and the other communities, which are normally hit less frequently by cyclones, would be meaningful in investigating the significance of accumulated knowledge and techniques in communities’ overall disaster resilience. 
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Figure 1: Islands of Fiji, study sites and TCW track 

Data collection 
[bookmark: _Hlk26710759]Visits to the study sites were made in November 2016 to Delakado Village, in December 2016 to Rakiraki farming area, and in January 2017 to Bukama Village and Koro Island’s two villages, Nasau and Namacu. In Delakado, Bukama, and the villages of Koro, we presented sevusevu[footnoteRef:3] to turaga (traditional chief) (in Delakado) or turaga-ni-koro (village administrator) (in Nasau Village, Koro and in Bukama) to pay our respects and seek their permission for the study. We were subsequently allowed to walk around the villages and ask villagers whether they were interested in participating in an interview. We employed convenience sampling due mainly to practical difficulty in undertaking probability sampling in village settings and the qualitative nature of our research design. We acknowledge that, combined with the relatively small sample size (A total of 79 across 4 communities), our sampling entails limitations. However, we attempted to mitigate these by seeking maximum variation in terms of gender and age groups, as shown in Table 1. Approximately 15–30 minutes were spent on each interview. All interviewees except one in Delakado confirmed that they had been present in their respective villages at the time of TCW. Although English is the official language of Fiji, the majority of villagers felt more comfortable with the iTaukei language; therefore interview questions were translated into the iTaukei language and most interviews were conducted by our iTaukei research assistant, with our presence on the site. The assistant also provided guidance throughout the data collection to ensure that it was carried out in a culturally appropriate, respectful manner. In Rakiraki farming area, with the same procedures to interviews in iTaukei communities, all interviews but one were conducted in Hindi by an Indo-Fijian research assistant. The interviews were later transcribed and translated into English by the research assistants.  [3:  Sevusevu refers to the presentation of yaqona root (piper methysticum, used to prepare a ceremonial beverage) in a ceremony of introduction or greeting by a visitor.] 

Table 1. Participants by gender, ethnicity, and age
	
	Women
	Men
	Indigenous Fijian
	Indo-Fijian
	Other 
	Total

	Delakado
	8 (57.1%)
	6 (42.9%)
	14
	0
	0
	14

	Koro
	8 (42.1%)
	11 (57.9%)
	19
	0
	0
	19

	Bukama
	6 (27.3%)
	16 (72.7%)
	22
	0
	0
	22

	Rakiraki
	14 (58.3%)
	10 (41.7%)
	0
	24
	0
	24

	Total
	36
	43
	55
	24
	0
	79

	Age group
	20s
	30s
	40s
	50s
	60s
	70s
	80s
	unknown
	Total

	Delakado
	0 (0%)
	2 (14.3%)
	4 (28.6%)
	4 (28.6%)
	3 (21.4%)
	0
	0
	1 (7.1%)
	14

	Koro
	2 (10.5%)
	6 (31.6%)
	3 (15.8%)
	3 (15.8%) 
	3 (15.8%) 
	2 (10.5%)
	0
	0
	19

	Bukama
	2 (9.1%)
	2 (9.1%)
	1 (4.5%)
	3 (13.6%)
	4 (18.2%)
	3 (13.6%)
	4 (18.2%)
	3 (13.6%)
	22

	Rakiraki
	1 (4.2%)
	5 (20.8%)
	6 (25%)
	7 (29.2%)
	4 (16.7%)
	1 (4.2%)
	0
	0
	24

	Total
	5
	15
	14
	17
	14
	6
	4
	4
	79



We employed semi-structured interviews as the primary method of data collection due to our focus on participants’ personal narratives of TCW experiences. The interview questions explored the participants’ preparedness for, and immediate responses to, TCW; the damage caused by TCW; the aid and support received from within and outside the community; the recovery process; collective actions mobilized in recovery; and traditional knowledge of climate and disaster mitigation, particularly with regard to food preservation, farming, and shelter construction (see Online Supplement for the list of interview questions). The same set of the questions were used in Koro Island and Rakiraki, while the interviews in Delakado did not include questions regarding mitigation/recovery techniques because due to the largely exploratory nature of the research, the data collection in Delakado was conducted as a pilot. In Bukama village, questions primarily focused on traditional knowledge of climate and disaster mitigation and techniques. For data analysis, we employed narrative analysis (see Online Supplement).   

Results
Preparedness 
The interview results demonstrate that many residents, regardless of gender or age, considered that they did not have enough time to prepare for the cyclone since TCW suddenly changed its direction and radio warnings came late. This was consistently noted by residents in Delakado, Koro, and Rakiraki. Some also did not take official warnings seriously because they believed that cyclones would not hit their village, which resulted in the lack of preparation. Interviewees stated: 
We didn’t take [the warning] seriously because we thought [TCW] had gone to Lau. I was a bit grog doped[footnoteRef:4] that morning. My wife asked me to fasten the house, still I was a bit hesitant. We packed my kid’s backpack. I actually videotaped the cyclone hitting our house. We had to evacuate to another house. … I heard that tidal waves would strike the village (Koro man, 34). [4:  In Fiji, the expression ‘grog doped’ denotes that a person is under the influence of traditional drink called kava, which has sedating effects.  ] 

I was alerted by the radio and told that the cyclone would affect Suva and was shocked to know that it had changed its route towards Rakiraki. I did not tie my house or anything because I didn’t know it would come towards Rakiraki. There were no shutters on the window and that is why the tree branches hit the windows and they all broke into pieces. I had to replace all windows of my house. (Rakiraki woman, 73)
The lack of preparedness was also at least partly due to the fact that most interviewees did not understand the term “Category 5” and the strength of Winston: 
It was in the news from the morning but we didn’t take it seriously because we didn’t know it would be so strong. I did not know what Category 5 was until I experienced Winston. I had not experienced any cyclone stronger than this in my entire life. (Rakiraki woman, 48)
Degree of damage 
Most interviewees described with emotion and concern the damage caused by Winston not only to infrastructure and personal belongings but to their emotional wellbeing: 
On Monday, our house was missing. I told my wife not to be disheartened. Our lives are much more important. Now we have a home again from the pieces we picked…. This memory will never leave us. When there is a gusty wind we all wake up. Now we are aware, we have taken heed. Even now, when the roof rattles, my whole family stands up, the impact is still here with us. (Delakado man, 46)
Our house was severely damaged … and crops were also destroyed. Our sugarcane plantation had 50% loss which is very sad because we heavily depend on the sugarcane plantation. Just a month before Winston, we had abundance of vegetables such as cowpeas. (Rakiraki woman, 48)
Availability of external support 
The Fiji Government delivered construction materials and subsistence relief to meet immediate needs after TCW, and also introduced the Help for Homes program, from which TCW victims could receive up to 7,000 Fiji dollars. However, the interviewees expressed mixed feelings about the assistance. On Koro, one of the most severely affected areas, assistance arrived swiftly and the residents were satisfied. On the other hand, in Delakado and Rakiraki, as of the end of November 2016, the residents had just begun receiving construction materials, or were still waiting for delivery, although they had received a few immediate deliveries of subsistence: 
The $7,000 housing assistance. Up till now nothing has arrived. Although we heard that we were supposed to be in our homes by Christmas, it is highly unlikely. Tomorrow will be December. (Delakado man, 65)
We did not receive any aid from the government. We repaired our house and we were told to be given a refund and we have applied. No response till now from any government ministries. (Rakiraki woman, 48)
Many Rakiraki residents also protested that the assistance was unfairly and unequally distributed:
We received aid from the government after a month which was very little for our family. … The government gave a big box of groceries to each [indigenous] Fijian house and asked 3 Indian families to share a packet of milk. This is not right at all. (Rakiraki woman, 54)
Community support and collective action: social capital
A significant difference between the iTaukei villages and Indo-Fijian communities was observed in the ways they responded to the cyclone damage, especially in terms of collective action and mutual support. A vast majority of iTaukei villagers recounted how any little food, clothing and shelter that was left in the wake of TCW was shared by community members: 
I just handed out food stuff [from the participant’s own shop] to families that needed it. (Delakado man, 43)
Whatever little things we had, we shared. Whatever was cooked was shared out. (Koro woman, 69)
Some families also accommodated those whose houses had been destroyed: “Whoever could billet other families would open their homes” (Delakado man, 56). Some provided care for the injured who were not their immediate kin: “A boy who survived the tidal wave arrived at our place half alive. We nursed him back to health as we had the necessary items ready” (Koro man, 54).
In addition to sharing food and material resources, iTaukei villagers shared human resources in their mitigation and recovery efforts. Many interviewees referred to the traditional practice of solesolevaki as the primary mechanism of labor sharing. Solesolevaki, or collective community effort, “manifests in the communal nature of Fijian society, where everyone is related, and all are obliged to work together… Whether it involves planting root crops for an upcoming wedding or building a new house, … indigenous Fijians, in general, rely on solesolevaki as a means to meet all ends” (Movono and Becken 2017:151). Movono and Becken (2017:151) hence maintain that “[s]olesolevaki mirrors social capital.” 
In Bukama Village of Yasawa Island, which is often hit by cyclones, this was widely reported as a routine mitigation/recovery practice:
After a cyclone, this village practices solesolevaki. In the morning, they will tend to my plantation; after morning tea then we will assist another person’s plantation. Then after lunch another fellow will be assisted. We will rotate like this throughout the week. (Bukama woman, 75)
Most Delakado and Koro villagers also reported engaging in this practice after TCW. Men cooperated (i.e., solesolevaki) to repair or reconstruct damaged/destroyed household dwellings and village facilities, while women collectively prepared food to cater for laborers during solesolevaki and raised immediate incomes for the community:
Especially in the construction of one’s house or erecting of tents, we would solesolevaki. Even today, as you can see, this group of men has volunteered to construct a temporary lunch area for the school children. (Koro man, 54)
We [women] actively participated in the duties that were required of us. There was a weaving program that was initiated here in Koro. We weaved mats and baskets which were sold in Suva and proceeds would be shared amongst us. (Koro woman, 69)
Notably, all participants stated that all community members - and especially the most vulnerable – were supported through labor and non-labor sharing:
No one was left out. Even the clothes that didn’t fit our kids were shared out. (Delakado woman, 36)
When the relief materials [from external agencies] were given out we made sure that they were shared out equally and to the most vulnerable. (Koro woman, 66)
Villagers mobilized bonding social capital also to cope with emotional stress, whereby religion and collective humor played a key role. In the aftermath of TCW, villagers engaged in collective (and individual) prayers. Many also turned to “joking and laughing” together for moral and emotional support for each other:
We prayed and prayed. That was something that kept us together. Jokes also filled the air and we would look forward to gatherings and shared experiences. (Koro man, 40)
Gatherings and functions were a good stress reliever. Sharing jokes also put our minds at ease. You know how it is, we’re always smiling, and no one can tell what we’re facing. Church has always been a refuge too for us. (Koro woman, 72)
Humor in PICs is “an intersubjective process that people deploy for multiple purposes” such as fostering a sense of mutual reassurance (Besnier 2016:78). Indeed, the act of talking itself – talanoa (yarn, chat, tell a story) – is routinely practiced in PICs for purposes of dialogue and sharing of feelings and experiences (Halapua 2008). The majority of Delakado and Koro residents recounted talking, joking and laughing together as an act of mutual support, which may have functioned as informal counselling:
It’s ok, we’re [indigenous] Fijians... As long as we are amongst each other, that’s it. … It [TCW] brought everyone together. Most families are living together; 2, 3 families are living in one place. … The good thing about us Fijians, we look out for each other. (Delakado man, 46)
Finally, assistance was also received from, and provided to, relatives in other villages and cities, which indicates a mobilization of bridging capital. This was prominent in Koro, an outer island with considerable accessibility challenges:
We have relatives in other villages. We also assisted them by taking food and even housing materials. Our relatives living in urban areas visited us and provided some clothing, tea stuff and money also. (Koro woman, 69)
In addition to blood relations, iTaukei villages have such traditional ties as veitauvutaki and veitabani, whereby those who are veitauvutaki share the same ancestral roots and god, and those who are veitabani have ancestors who were cross cousins (Rawalai 2018). Bukama villagers recounted the role of such networks in post-TCW recovery: 
We share special relations with the village of Kese from the island of Naviti. We heard that the village of Kese was badly struck [by TCW]; the wind did not reach us but it hit the other parts of Yasawa. … So we decided to visit them and provide whatever assistance they needed… This is because we are veitabani. (Bukama man, 71) 
In comparison, the predominantly Indo-Fijian Rakiraki communities lacked such traditional practices and networks as a foundation of strong bonding/bridging social capital. While iTaukei villages are primarily descent groups, the Rakiraki communities are not. Even though the majority of the residents interviewed are members of farming communities and many have lived there for generations, our interviews showed that Rakiraki residents had markedly more individual and independent attitudes to cyclone relief and recovery, with a few exceptions of neighborly assistance given to the most vulnerable such as the elderly living alone:
No help from the community or neighbors were available; we family helped each other… The fact is that everyone was busy maintaining their house. Who can we expect to help us? Therefore, we should help ourselves. My daughter and wife helped me build the entire house. (Rakiraki man, 60)
Everyone was busy repairing their own houses and no one had time to come over and help others. … No one came to help us at all. We did everything on our own. (Rakiraki woman, 24)
Almost all participants noted that assistance was received primarily from family and relatives who resided outside the community, as well as NGOs and religious organizations in urban centers: 
We received all the help from family friends; they helped us with groceries, building materials and also gave words of encouragement… No community members could help because they were all busy repairing their houses and we did not expect anyone to come and help us. (Rakiraki woman, 48)
Aid mostly came from families abroad and from people whom we don’t know such as NGOs from Suva, Lautoka and Nadi. They provided us with enough groceries and no community member came to help us. (Rakiraki woman, 48)
Similarly, no gatherings or collective emotional support practices were reported: “We did not have any gathering because we were all busy building our own houses and did not have time to do such things” (Rakiraki woman, 34). 

Traditional knowledge of climate and disaster mitigation and techniques 
Table 2 lists the traditional knowledge relating to cyclone signs identified by the interviewees. Table 3 summarizes the types of traditional techniques used in community-based adaptation and recovery. As stated above, types of knowledge used for community-based adaptation and recovery were not asked in Delakado Village. In Rakiraki, interviewees did not identify any traditional technique, either of shelter construction or farming/food preservation. Thus Table 3 does not include Delakado and Rakiraki. 
Table 2: Types of cyclone signs
	type of knowledge/legend
	Delakado
	Koro
	Rakiraki
	Bukama

	bamboo shoot suddenly grows
	6
	 
	 
	 

	hornets move their hive to lower levels
	11
	10
	1
	10

	[bookmark: _Hlk26712202]Reeds, flowers, or fruits (particularly breadfruits) grow in abundance
	8
	22
	 5
	25

	telltale signs (no cloud in dark blue sky)
	1
	1
	 
	1

	flight and action of birds (unusual bird cry)
	1
	1
	 
	8

	vudi/plantain shoot bends downwards
	 
	7
	 
	15

	heat
	 
	12
	14
	3

	mango or tamarin grows off season
	 
	 
	5
	 

	[bookmark: _Hlk26712235]balolo (sea warm) becomes dirty 
	 
	 
	 
	6

	don't know any
	1
	1
	 
	1



Table 3: Types of traditional knowledge and techniques on shelter construction, farming, and food preservation 
	
	 Koro
	Bukama 

	Shelter construction
	
	

	sokisoki (using empty space under the roof of bure/indigenous residential structure)
	 
	14

	tabakau (plaited bamboo/coconut leaves as temporary shelter)
	4
	11

	do not know any
	15
	 

	Farming/food preservation
	 
	 

	davuke (method of staple food preservation via fermentation in pits) (Aalbersberg et al 1988)
	 
	15

	eka’ fermentation
	 
	8

	surplus farming
	10
	 

	inter cropping 
	10
	2

	planting seasonal crops
	11
	6

	vudi/plantain trees for windbreaker
	3
	3

	do not know any
	2
	 



Table 2 shows that most interviewees were aware of some cyclone signs, regardless of their location, ethnic background, age or gender. Notably, many of the signs identified by the participants, including bird behaviors, weather patterns, and fruit growth, resemble the results of some existing research (e.g. Johnston 2015). Many interviewees from Delakado, Rakiraki, and Koro also stated that they had observed some of these signs prior to TCW. 
On the other hand, Table 3 shows some difference between Koro and Bukama in relation to knowledge of shelter construction and food preservation. In Bukama, the majority of the participants instantly listed two typical techniques, sokisoki and tabakau: 
Well now we have modern houses. I was here during Cyclone Bebe [in 1972], back then there were a lot of bure [indigenous residential structure]. We were all evacuated to the school, as a lot of bure were damaged. However, some bure fell straight down. The top of the bure was intact; we were then tasked to identify such bure. We cut the top part and cleared the inside; this is what we call the sokisoki. We can occupy this sokisoki for months until help arrives. (Bukama man, 71)
Here in Yasawa, we plait the tabakau [plaited coconut leaves] and use it as a shelter too. Even in 2012, back in my village, tabakau was mainly used before assistance came [after Cyclone Evan]. Strong winds damaged our house, especially the roofs, but winds also left plenty of coconut branches. We in turn used these blown-off branches to plait the tabakau. (Bukama man, 59)
On Koro Island, many participants were unaware of such techniques, except a few who referred to tabakau: “Oh no, I’m not so familiar. My parents might know a thing or two” (Koro woman, 35); “I have lost that knowledge by now” (Koro man, 72). 
With regard to food preservation techniques, Bukama villagers instantly referred to davuke and eka’: 
Yes, it is called davuke. Uncooked food is stored [underground]. Women participate in this food storage practice. (Bukama man, 86)
A davuke pit would be dug, before or immediately after a cyclone. Crops would be buried in this davuke. It would act like a fridge to keep food. (Bukama man, 41) 
Yes, the eka’, I’m not sure what it’s called in your dialect. When we know a cyclone is heading to us, we’ll uproot cassava and grate it to make yabia (dough) and then ferment it. This will enable us to survive for a long time. (Bukama man, age not provided by participant)
On Koro, no participant referred to these techniques. Instead, they noted that they relied substantially on surplus farming and/or inter-cropping for food security: “We just plant in excess” (Koro man, 45); “Surplus farming has been widely practiced here” (Koro woman, 66). However, many stated that these techniques were of no use when TCW destroyed almost everything on their farms. Traditional techniques such as davuke and eka’ may be more widely known and practiced in Bukama due to its greater need for them, given its susceptibility to cyclones. 
Although Bukama Village was not directly hit by TCW, the Yasawa Island Group is frequently on a cyclone path, and the villagers reported that they had been able to survive strong cyclones in the past with these techniques. They also recognized the importance of the transmission of such techniques and knowledge to future generations. As expressed by the villagers: “Even in the aftermath of a cyclone, we would have food ready to last us for months because at times assistance takes long to reach us. This is all due to the knowledge our elders have passed on to us” (Bukama man, age not provided by participant); “When we saw the devastation around Fiji [following TCW], we knew they didn’t know how to prepare or react afterwards. We would have … food and water ready” (Bukama woman, age not provided by participant).

Discussion
Traditional knowledge of climate and disaster mitigation and disaster preparedness
Previous studies have stressed the significance of traditional cyclone signs, memories and narratives of the cyclones of the past and their integration into disaster risk reduction and improvement of disaster preparedness for future climatic events (Hiwasaki et al. 2014; Johnston 2015; Janif et al. 2016). However, our findings regarding the role of traditional knowledge of climate and disaster mitigation are varied in terms of its significance in developing community resilience or local adaptive capacity. 
First, wide variations were observed among the participants’ knowledge of cyclone signs and actions taken before TCW. Regardless of cultural backgrounds or locations, our interviewees were generally aware of traditional cyclone signs, with the majority noting that such traditional knowledge was useful and should be transmitted over generations. Furthermore, many stated that they had noticed some of these signs a few weeks before TCW. Simultaneously, some interviewees depended more on official warnings, stating that the radio warnings did not come early enough or did not inform them that TCW would hit their area. Many, then, admitted that they had not been well prepared. Thus, while these participants regarded traditional knowledge of climate and disaster mitigation important as an indicator and had indeed noticed such signs, they did not necessarily serve as critical indicators that are heeded.  
Second, in some cases, accumulated traditional knowledge of climate and experience in fact functioned as a hindrance to preparedness in communities not located on the usual cyclone pathway. This was particularly evident in Delakado and Koro. As a Koro villager recounted: “I was telling them [other villagers] about the looming cyclone and they ridiculed me. I had mentioned that tidal waves may accompany this cyclone and they burst out laughing” (Koro woman, 69). Many hence did not prepare for TCW based on the knowledge that their community was not on the usual cyclone path: their accumulated traditional knowledge of climate made them vulnerable.
In the context of global climate change, whereby the frequency and strength of tropical cyclones are predicted to increase/change, it is difficult to argue conclusively that traditional knowledge of climate and disaster mitigation must be taken seriously, that it should be used for the prediction of cyclones, or that communities should do their best to prepare themselves with local knowhow and wisdom from the past (Brookfield 1977). Attempts to enhance disaster preparedness strategies with traditional knowledge of climate and disaster mitigation alone for minimizing the damage caused by severe climatic events, may have inevitable limitations. 
Traditional knowledge, social capital and mitigation/recovery
If enhancing preparedness poses increasing challenges under the current climatic trends, what should we instead focus on as community-based adaptation technologies? Our findings suggest that improving access to and understanding of forecasts and implementing measures that increase the overall resilience and adaptive capacity of communities, such as economic empowerment and food security, are important. Given that severe climatic events are more likely in the future, improving the whole spectrum of disaster risk management would be a worthwhile investment. In this context, traditional knowledge of climate and disaster mitigation and tested adaptation techniques (such as tabakau, davuke, and sokisoki) could still provide better means of social, cultural and psychological recovery. Accordingly, one could argue that traditional knowledge of climate and disaster mitigation can enhance community resilience to some extent, in the face of global climate change and intensifying power of climatic events. 
[bookmark: _Hlk526438746]Our research also points to the importance of social capital in mitigation/recovery processes in iTaukei villages. Traditional practices and networks were central to the mobilization of bonding and bridging social capital in these villages. Residents reported solesolevaki as a key mechanism by which they practiced labor sharing. Collective mitigation practices extended to emotional support in the form of collective humor and story-sharing. These communities also mobilized bridging capital in giving/receiving assistance to/from other iTaukei communities. These traditional practices played a vital role in alleviating the immediate damage of TCW and sustaining lives and livelihoods until government and other external relief arrived. As one Delakado resident (46) summarized: “Everyone was helping out and sharing and then the aid came from outside.” 
While iTaukei villages generally have a highly hierarchical nature embedded in a traditional kin-based structure and a chiefly system (Ravuvu 1983; Parke 2014), our data indicates that in Delakado and Koro, disaster relief was distributed equitably, with each household receiving and giving support, and those who suffered more often receiving more. This parallels Takasaki’s (2011:411) study, which found no “elite capture” of cyclone relief in the Fijian villages he surveyed. Interestingly, whereas Takasaki noted that the practice of sharing did not apply to crop rehabilitation, in Delakado and Koro, community members tended to both housing and crop rehabilitation together, possibly due to the sheer scale of the destruction.
These findings run counter to the literature that identifies inequality as a key negative externality of strong social capital in community disaster relief, and shed light on the significance of iTaukei socio-cultural resources as a primary community “safety net” that mitigates against disaster damage and assists recovery. Indeed, such mechanisms play a doubly important role in societies like Fiji, where government aid is often limited and/or does not always promptly reach affected communities due to limited financial and technological resources, and where resources for enhancing disaster preparedness (e.g., better communication and infrastructure) are also limited or beyond the control of remote communities. 
Conversely, members of Indo-Fijian communities relatively lacking in such traditional practices and networks were mostly isolated in their response to the cyclone damage, depending largely on their own immediate family, friends and external support. Combined with the often slow and limited official relief, this could render them especially vulnerable. In communities where elite capture of official relief takes place, residents may be left entirely on their own to recover from disaster damage. 

Conclusion
We believe that, despite limitations (such as a relatively short period of time spent in the study sites and slight variations in the questions asked in these sites), our findings offer some useful insights. Under the tendency of global warming and the likelihood of cyclones becoming more intense in Fiji (Pacific Climate Change Science Program 2011), there is an urgent need for more empirical research to suggest feasible means to enhance the disaster resilience of remote communities. While greater amounts of information and warnings are available today than in the previous decades, there still appear to be gaps in the efficacy of official warning systems, especially in areas that have not experienced frequent disasters in the past, or when a cyclone suddenly changes its trajectory. As the case of TCW demonstrates, government and international aid does not always immediately reach remote communities, making it critical for these communities to possess self-reliance mechanisms.
With regards to traditional knowledge, practices and relationships, communities without such resources (e.g. Rakiraki) are often left out in recovery processes. Our data suggests that Indo-Fijian communities may be in particular need of support given the relative lack of traditional networks and practices. Even in iTaukei communities, community “safety nets” are today increasingly under pressure as a result of intensifying globalizing influences, and the transmission of traditional knowledge is uneven (e.g. stronger in Bukama than in Koro). While traditional knowledge, practices and relationships alone cannot allow remote communities to manage severe climatic events, they render communities more resilient especially when external relief is not available or limited. These community resources therefore should be valued in wider efforts for enhancing disaster mitigation and resilience. There may be opportunities for modes of knowledge sharing across communities to this end. A realistic disaster management approach for remote communities may be to recover and strengthen traditional knowledge and practices – whereby communities such as Bukama may play a prominent role – while the responsibilities of disaster preparedness, mitigation and recovery are not wholly transferred from the state to communities since the reach and efficacy of traditional knowledge and practices is uneven across time and space. 
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