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ABSTRACT	
	

Understanding	how	Indigenous	knowledge	and	traditional	adaptation	techniques	have	

enabled	 Pacific	 Island	 communities	 to	 adapt	 to	 environmental	 change	 is	 vital	 to	 the	

success	of	future	adaptation.	The	survivability	of	these	communities	through	traditional	

methods	 is	 threatened	 by	 the	 current	 rate	 of	 environmental	 change,	 highlighting	 the	

importance	 of	 interdisciplinary	 initiatives	 which	 combine	 traditional	 and	 scientific	

knowledge.	 By	 means	 of	 14	 participatory	 mapping	 sessions	 and	 30	 semi-structured	

interviews,	 this	 thesis	explores	 the	 role	of	physical	 and	social	vulnerability	on	hazard	

impacts	 and	 how	 these	 factors,	 when	 combined	 with	 human	 perceptions,	 link	 to	

adaptation	in	four	multiple-risk	settlements	in	Ba,	Fiji.	

	

This	 research	 finds	 that	 the	 causes	of	 environmental	 change	were	often	viewed	 to	be	

external	 to	 the	 community,	 and	 fatalistic	 views	 were	 widespread.	 These	 factors	 can	

prevent	 meaningful	 local	 adaptation	 despite	 accurate	 perceptions	 of	 the	 changing	

weather	 patterns.	 Adaptation	 in	 multiple	 risk	 communities	 was	 identified	 as	 being	

particularly	difficult	as	the	community	 is	 forced	to	prioritise	one	hazard	over	another.	

Furthermore,	 whilst	 local	 people	 identified	 rapid	 onset	 events	 such	 as	 cyclones	 and	

floods	to	be	the	most	harmful,	this	paper	argues	that	the	effects	of	these	hazards	could	be	

eclipsed	by	prolonged	drought	periods	for	which	adaptation	strategies	are	limited.				

	

This	thesis	concurs	with	work	by	Ellis	(2010)	that	a	key	factor	to	increase	the	resilience	

of	 a	 community	 is	 the	 diversification	 of	 income	 sources,	 further	 factors	 include	 the	

acknowledgement	of	vulnerable	sub-groups	and	the	importance	of	preparation.	Physical	

vulnerability	is	noted	to	be	changing	with	environmental	change.	For	example,	three	of	

the	four	communities	discussed	the	experience	of	migration;	in	two	instances	this	was	an	

emergency	decision	resulting	in	their	migration	into	a	position	of	similar	vulnerability.	

Whilst	the	literature	habitually	classifies	migration	as	a	last	resort	option,	I	contend	that	

migration	 as	 adaptation	 should	 be	 considered	 as	 an	 option	 early	 in	 the	 adaptation	

process	to	enable	sufficient	planning,	thus	reducing	physical	vulnerability	and	impacts	

on	the	community.	
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PREFACE	
	

Since	embarking	on	my	undergraduate	degree	course	I	have	always	held	a	strong	interest	

in	climate	change,	but	have	learnt	relatively	little	about	its	effects	on	humans.	An	initial	

step	towards	this	understanding	was	provided	by	a	first-year	course	in	human	ecology.		

Subsequently,	I	travelled	to	the	Philippines	in	2015	to	volunteer	with	a	charity	working	

to	rebuild	after	the	devastation	of	typhoon	Yolanda	where	I	realised	the	true	crux	of	the	

problem,	 the	effect	of	 climate	change	on	people.	Prior	 to	 this	experience	 I	had	 looked	

upon	the	effects	of	environmental	change	as	something	which	I	was	detached	from.	Even	

upon	arriving	 in	Tacloban	 I	 continued	 to	view	 the	destroyed	houses	with	a	degree	of	

detachment.	 	 It	wasn’t	 until	 I	 began	 engaging	with	members	 of	 the	 community	 that	 I	

started	 to	 appreciate	 how	 this	 quantitative	 damage	 related	 to	 the	 people.	 Helping	 to	

rebuild	these	communities	cemented	in	my	mind	the	impacts	that	hazards	can	have,	and	

the	importance	of	aiding	these	communities	in	building	resilience.		

	

Upon	arriving	in	Perth	for	my	term	abroad	at	the	University	of	Western	Australia	(UWA)	

I	met	Dr	Bryan	Boruff	and	Dr	Natasha	Pauli	who	were	involved	in	a	research	trip	to	Fiji	

looking	 at	 climate	 change	 adaptation	 in	 rural	 communities.	 I	 became	 involved	 in	 this	

research	 trip,	 as	 it	 aligned	 with	 my	 interest	 in	 ‘natural’	 hazards	 which	 had	 been	

strengthened	the	year	prior.	This	research	trip	spurred	me	to	begin	reading	around	the	

literature	 in	 the	 field	 and	 I	 became	 aware	 that	 there	 remains	 a	 lack	 of	 research,	

particularly	 that	 which	 employs	 participatory	 mapping	 to	 research	 climate	 change	

impacts,	perceptions	and	adaptations.	Embarking	on	this	dissertation	has	allowed	me	to	

utilise	skills	learnt	throughout	my	degree,	particularly	GIS	skills	acquired	in	my	second-

year	Geomorphology	module,	 and	developed	 in	a	masters	GIS	module.	The	process	of	

completing	this	dissertation	has	facilitated	development	of	my	interpersonal	skills,	and	a	

greater	appreciation	for	the	world	outside	my	own.	 I	am	deeply	grateful	 to	have	been	

afforded	such	an	exciting	and	educational	experience,	and	being	given	the	opportunity	to	

contribute	to	a	greater	research	project	outside	of	this	dissertation.	
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CHAPTER	1:	INTRODUCTION	
	

The	 long-standing	 ability	 of	 Pacific	 Island	 communities	 to	 use	 internal	 resources	 and	

knowledge	to	adapt	to	changes	in	their	environment	is	threatened	by	the	rapid	pace	of	

current	 environmental	 change	 and	 the	 uncertainty	 associated	 with	 these	 changes.	

Adaptation	is	a	complex	process	and	its	success	is	influenced	by	a	wide	range	of	factors.	

The	value	of	Indigenous	knowledge	is	increasingly	recognised	in	the	literature	(Walshe	

and	 Nunn,	 2012),	 whilst	 interdisciplinary	 techniques	 and	 participation	 of	 the	 local	

community	 are	 also	 highlighted	 as	 they	 can	 facilitate	 the	 development	 and	

implementation	 of	 sustainable	 adaptation	 frameworks	 (Janif	 et	 al,	 2016).	 Whilst	

migration	is	often	viewed	as	a	last	resort,	it	may	be	the	only	viable	option	and	the	best	

solution	 for	 some	 communities,	 particularly	 when	 facing	 increasing	 frequency	 and	

intensity	of	hazards	with	climate	change	(Black	et	al.,	2011).	

	

Environmental	 change	 is	 currently	 occurring	 due	 to	 a	 combination	 of	 natural	 and	

anthropogenic	 activities	 (Dow	 and	 Downing,	 2006).	 These	 environmental	

transformations	 are	one	of	 the	 greatest	problems	 faced	by	 the	 global	 community	 and	

covered	widely	in	literature	spanning	all	major	disciplines	(Fanelli,	2014).	The	causes	of	

global	 change	 include	 changes	 in	 climate	 due	 predominantly	 to	 anthropogenic	

greenhouse	 gas	 (GHG)	 emissions,	 land	 use	 change	 and	 the	 degradation	 of	 the	

environment.	 The	 majority	 of	 locations	 will	 experience	 perturbing	 effects	 such	 as	

warming,	 increased	 frequency	 of	 heavy	 precipitation	 events,	 increased	 intensity	 and	

duration	of	drought	and	a	higher	incidence	of	extreme	high	sea	levels	(IPCC,	2013).		

	

These	changes	will	disproportionately	affect	Small	Island	Developing	States	(SIDS)	due	

to	 their	 small	 land	areas,	 isolation	and	distance	 from	major	urban	areas	 (Lucas	et	 al.,	

2017).	The	Pacific	SIDS	are	a	group	of	countries	characterised	by	large	river	catchments	

(Noy,	2015)	which	have	resulted	in	many	settlements	being	distributed	in	coastal	areas	

with	 access	 to	 the	 sea	 and	 land	 suitable	 for	 agriculture	 (Gravelle	 and	Mimura,	 2008).	

Therefore,	 many	 of	 these	 communities	 are	 susceptible	 to	 both	 riverine	 and	 coastal	

flooding	 in	 addition	 to	 tropical	 cyclones	 and	 periods	 of	 drought.	 In	 addition	 to	

proliferation	of	direct	effects	on	the	human	population	including	fatalities,	infrastructural	
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damage	and	disrupted	income,	climate	change	will	stunt	development	and	damage	vital	

ecosystems	(Narain,	2015).	

	

Mitigation	of	climate	change	is	a	frequent	topic	of	discussion	in	the	media,	particularly	

international	 agreements	 such	 as	 the	 Paris	 agreement	 which	 entered	 into	 force	 in	

November	2016	(UNFCCC,	2017).	However,	scientists	predict	that	even	if	all	greenhouse	

gas	 (GHG)	 emissions	 were	 to	 cease	 immediately,	 the	 world	 would	 be	 committed	 to	

significant	warming	 of	 nearly	 1.5oC	 and	 associated	 climatic	 changes	 (IPCC,	 2013).	 As	

there	is	no	guarantee	that	mitigation	attempts	will	work,	predictions	of	future	climatic	

conditions	 are	 pivotal	 in	 anticipating	 future	 impacts	 and	 developing	 adaptation	

strategies.	 Jamet	 and	 Corfee-Morlot	 (2009)	 argue	 that	 regardless	 of	 the	 accuracy	 of	

predictions,	implementation	of	climate	adaptation	policies	is	justified	due	to	the	potential	

irreversibility	of	climate	changes	and	extent	of	the	risks	posed,	particularly	to	developing	

communities.	 Therefore,	 building	 resilience	 in	 at-risk	 communities	 and	 successful	

adaptation	must	be	made	a	priority.	

	

There	are	several	challenges	a	community	must	face	for	effective	adaptation	to	take	place.	

Adaptive	 and	 reactive	 capacities	 are	 limited	 in	 developing	 communities	 due	 to	 poor	

infrastructure,	insufficient	and	obsolete	warning	systems	and	economies	which	rely	on	

vulnerable	 primary	 resources	 such	 as	 agriculture	 (Janif	 et	 al.,	 2016).	 Much	 of	 this	

agriculture	is	from	small	scale	farms	which	have	limited	capacity	and	capital	to	recover	

from	repeated	hazards.	This	can	often	be	exacerbated	as	pressures	on	infrastructure	are	

increasing	due	to	rapid	rural-urban	migration	(Black	et	al.,	2011).	Corrupt	or	ineffective	

governments	 can	 prevent	 aid	 from	 reaching	 the	 community	 in	 a	 top-down	 approach,	

whilst	 allocating	monetary	 aid	 directly	 to	 a	 community	 can	 also	 be	 futile,	 therefore	 a	

combination	of	approaches	is	required	(Kelman	and	West,	2009).	Successful	adaptation	

is	particularly	challenging	in	communities	which	face	multiple	hazards	(Leichenko	and	

O’Brien,	 2002),	 as	 prioritising	 hazards	 can	 be	 difficult	 and	 techniques	which	 target	 a	

single	hazard	may	be	incapable	of	standing	up	to	multiple	successive	hazards	which	can	

occur	simultaneously;	the	effects	cumulative	or	synergistic.		
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This	dissertation	focuses	on	four	rural	communities	in	the	Ba	catchment	which	lies	in	the	

north-western	province	of	Ba	in	Viti	Levu,	Fiji.		These	communities	were	severely	affected	

by	 Cyclone	 Winston	 in	 2016	 and	 serious	 flooding	 in	 2012.	 These	 settlements	 are	

vulnerable	as	they	rely	chiefly	on	susceptible	livelihood	sources	including	coastal	and/or	

estuarine	resources	and	terrestrial	based	livelihood	activities	such	as	agriculture.			

	

1.2	Aims	and	Objectives	
	

This	 research	aims	 to	 examine	 the	 role	of	physical	 and	 social	 vulnerability	on	hazard	

impacts	and	how	these	factors,	when	combined	with	perceptions,	link	to	adaptation	in	

Fijian	 communities	 which	 face	 multiple	 hazard	 risks.	 This	 is	 achieved	 through	 the	

employment	of	empirical	research	methods	including	participatory	mapping	and	semi-

structured	 interviews	 (SSI)	 in	 four	 communities	 which	 range	 in	 size	 and	 catchment	

position	in	Ba,	Fiji.		

	

To	meet	the	aim	of	this	research	the	following	objectives	were	identified:			

	

1.	 To	 compare	 the	 extent	 of	 natural	 hazard	 impacts	 and	 adaptation	 to	 those	 hazards	

among	communities	with	different	physical	vulnerabilities	and	resource	bases;	

	

2.	 To	 examine	 social	 vulnerability	 and	 the	 influence	 of	 perceptions	 on	 adaptations	 to	

natural	hazards;	

	

3.	To	explore	potential	challenges	to	future	adaptation.		

	
These	objectives	will	be	addressed	in	the	following	chapters	of	this	dissertation.	Firstly	

Chapter	2	will	explore	the	factors	which	influence	adaptation	and	identify	a	gap	in	the	

literature.		Chapter	3	explains	the	methodological	approach,	including	the	conduction	of	

14	participatory	mapping	sessions	and	30	SSI’s.	Chapter	4	will	analyse	and	discuss	the	

results	of	these	sessions	in	terms	of	the	objectives.	Finally,	Chapter	5	will	discuss	the	main	

findings	of	this	research	and	potential	direction	for	future	work.		
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CHAPTER	2:	LITERATURE	REVIEW	
	

This	 literature	 review	 examines	 publications	 on	 natural	 hazards	 in	 SIDS,	 with	 an	

emphasis	 on	 Pacific	 SIDS.	 It	 begins	 by	 briefly	 defining	 the	 problem	 of	 environmental	

change	and	its	causes	before	introducing	the	effect	of	these	changes	in	SIDS.	The	review	

continues	by	discussing	ideas	at	the	forefront	of	environmental	change	adaptations	and	

how	these	may	be	affected	by	perceptions	and	enhanced	by	 incorporating	 Indigenous	

knowledge.		Finally,	vulnerability	is	discussed	in	terms	of	hazards.		

	

2.1	Environmental	Change	
	

Environmental	 change	 can	 be	 summarised	 as	 the	 combination	 of	 climate	 change	 and	

human	 impacts.	 Climate	 change	 due	 to	 anthropogenic	 GHG	 emissions	 is	 now	widely-

accepted,	with	the	IPCC	claiming	a	likely	correlation	between	warming	since	the	mid-20th	

century	 and	 human	 influence	 (IPCC,	 2013).	 The	 direct	 impacts	 of	 humans	 on	 the	

environment	primarily	relate	to	the	clearing	of	 forested	 land	for	urban	or	agricultural	

development,	and	include	pollution	and	the	mismanagement	of	ecosystems	(Goudie	and	

Viles,	 2013).	The	 commonality	between	 these	 changes	 is	 the	human	element,	 and	 the	

ever-increasing	demand	of	the	human	population	as	it	expands	and	develops.		

	
2.1.1	Climate	Change		
	

Climate	 change	 is	 expected	 to	 have	many	 negative	 effects	 including	 increased	 global	

temperatures,	more	intense	periods	of	drought	juxtaposed	with	increased	occurrence	of	

intense	precipitation	and	increased	global	sea	levels	(IPCC,	2013).	These	effects	will	not	

be	 distributed	 evenly	 across	 the	 globe	 and	 developing	 countries	 are	 likely	 to	 be	

disproportionately	affected	(Lucas	et	al.,	2017),	with	this	inequality	expected	to	become	

more	 acute	 according	 to	 future	 emission	 scenarios	 (Althor	 et	 al.,	 2016).	 Disparities	

between	countries	are	due	to	increased	climate	vulnerability,	primarily	determined	by	

physical	location,	demography,	limited	financial	resources	and	government	policies.	
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2.1.2	Human	Impacts	
	

Many	 less	 developed	 countries	 are	 currently	 experiencing	 rapid	 population	 growth	

alongside	increased	rural-urban	migration	(Black	et	al.,	2011),	and	this	expansion	of	the	

urban	population	causes	destruction	of	natural	environments	to	make	way	for	housing,	

infrastructure	and	agricultural	development	(Goudie	and	Viles,	2013).	Land	use	changes	

hold	considerable	power	to	alter	microclimates	and	hydrometeorological	processes	 in	

addition	to	the	way	the	environment	responds	to	extreme	events	(Pathirana	et	al.	2014).	

For	example,	Bradshaw	et	al.	(2007)	found	deforestation	to	correlate	with	exacerbated	

flood	risk	in	the	developing	world	and	highlighted	afforestation	as	a	vital	component	in	

reducing	 the	 risk	 to	 millions	 of	 people.	 Further	 to	 this,	 human	 activities	 such	 as	

exploitation	 of	 mangrove	 forests	 and	 overfishing	 are	 of	 increasing	 concern	 due	 to	

perturbing	ecological	effects	(Jones,	2014).	These	impacts	are	particularly	important	in	

communities	which	depend	on	natural	resources	for	their	livelihoods	such	as	SIDS.			

	

2.2	Small	Island	Developing	States	(SIDS)		
	

The	first	official	recognition	of	SIDS	as	a	unique	group	of	countries	came	in	1992,	at	The	

United	Nations	Conference	on	Environment	and	Development	(UNCED).	This	conference	

led	to	the	development	of	Agenda	21,	an	action	plan	for	sustainable	development,	which	

detailed	 the	 52	 SIDS	 as	 states	 unique	 in	 their	 small	 size,	 limited	 resources,	 diverse	

ecosystems	 and	 richness	 of	 culture	 and	 traditions.	 SIDS	 are	 disproportionately	

susceptible	to	both	climate	change	and	sea	level	rise	(UN,	1992).		

	

As	SIDS	are	among	the	first	locations	to	be	affected	by	climate	change,	and	are	expected	

to	be	severely	affected	(Betzold,	2015),	assistance	from	the	global	community	is	likely	to	

be	required	to	develop	initial	adaptation	strategies	and	aid	socio-economic	development	

(Kelman,	2013;	UN,1992).	This	demand	for	international	backing	has	been	recognised	by	

the	United	Nations	(UN),	which	named	2014	as	the	‘The	International	Year	of	SIDS’	in	a	

bid	 to	 generate	 international	 interest,	 celebrate	 SIDS	 for	 their	 unique	 cultures	 and	

highlight	 their	 role	 at	 the	 forefront	 of	 climate	 related	 challenges	 (UN,	 2016).	 Global	

concern	 for	 SIDS	 is	 particularly	 relevant	 as	 innovative	 preparation	 and	 adaptation	

practises	can	be	developed	for	potential	global	application	(Smith,	2006).		
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2.3	Pacific	SIDS	
	

SIDS,	specifically	those	which	are	of	small	size	with	a	large	coastal	zone,	such	as	those	in	

the	Pacific	Islands	(Figure	1)	are	particularly	vulnerable	to	climate	change.	In	2015,	over	

half	of	the	226	disasters	which	occurred	globally	struck	the	Asia	and	Pacific	region.	The	

proximity	of	Pacific	 SIDS	 to	 the	 cyclone	belt,	which	 lies	 in	 the	 tropic	 region	at	 least	5	

degrees	 from	 the	 equator,	 means	 the	 Pacific	 island	 nations	 are	 affected	 by	 several	

cyclones	 each	 year	 (Noy,	 2015).	 Furthermore,	 the	 Pacific	 islands	 are	 close	 to	 the	

boundary	of	 the	Pacific	 and	Australian	plates,	 increasing	 the	 risk	of	 seismic	disasters.	

Catastrophic	events	such	as	the	Samoa	earthquake	in	2009,	which	triggered	a	tsunami	

and	 extensive	 flooding	 across	 the	 island,	 killing	 189	 people,	 are	 commonly	 used	 to	

highlight	 the	 vulnerability	 of	 the	 Pacific	 region.	 However,	 the	 Pacific	 region	 also	

experiences	frequent	disasters	that	cause	a	smaller	amount	of	quantifiable	damage,	yet	

have	a	severe	 long-term	impact	on	 island	communities	(Noy,	2015).	 It	 is	 important	 to	

consider	 these	 outcomes	 in	 tandem	 when	 implementing	 disaster	 risk	 reduction	

strategies.		

	

	

	

Figure	 1.	 Location	 of	 the	 Pacific	 Islands	 and	 countries	 comprised	 indicated	 in	 green.	 Source:	
pacificclimatechangescience.org	(2017).		



 
 

8 

In	addition	to	rapid-onset	events	such	as	cyclones,	the	Pacific	islands	are	vulnerable	to	

gradual-onset	 events,	 including	 sea	 level	 rise.	 Settlements	 are	 often	 concentrated	 in	

coastal	 regions,	 increasing	 the	 vulnerability	 of	 the	 local	 community	 to	 rising	 seas	

(Gravelle	 and	 Mimura,	 2008)	 and	 many	 Pacific	 communities	 rely	 on	 marine	 and	

agricultural	resources.	Perhaps	the	most	widely	discussed	Pacific	Islands	at	present	are	

Kiribati	and	Tuvalu,	where	livelihoods	and	sovereignty	are	threatened	by	sea	level	rise,	

despite	the	implementation	of	coastal	protection	(Donner	and	Webber,	2014).	Sea	level	

rise	is	associated	with	increased	erosion,	inundation	and	storm	surges,	all	of	which	will	

threaten	 local	 resources,	 coastal	 settlements	 and	 infrastructure	 (Piguet	 and	 Laczko,	

2014).	Moreover,	 changes	 to	 rainfall	 patterns	 and	 saltwater	 intrusion	 threaten	water	

resources	on	small	islands,	including	those	in	the	Pacific	and	the	Caribbean.		

	

Whilst	 other	 Pacific	 SIDS	 may	 not	 yet	 face	 inundation	 of	 their	 entire	 nations,	 the	

frequency	and	magnitude	of	cyclones	and	storms	is	expected	to	increase	(McNamara	and	

Prasad,	2014).	Additionally,	 the	 changing	hazard	 regime	will	 increase	occurrence	and	

strength	 of	 drought	 periods.	 Vulnerabilities	 of	 SIDS	 are	 widely	 discussed	 in	 climate	

change	 literature,	 yet	 there	 are	 several	 factors	 which	 make	 them	 resilient	 to	 these	

changes.	Pacific	islands	are	characterised	by	tight	knit	communities,	a	common	sense	of	

purpose	 and	 a	 unique	 heritage.	 This	 strong	 social	 infrastructure	 is	 advantageous	 for	

building	resilience	and	post	disaster	recovery	(Armour,	2010).		

	

2.4	Adaptation		
	

Effective	 adaptation	 techniques	 often	 rely	 on	 the	 collaboration	 of	 local	 government	

authorities,	 communities	 and	 non-governmental	 organisations.	 Sword-Daniels	 et	 al.	

(2017)	researched	communities	in	Monserrat,	where	there	is	an	ongoing	risk	of	volcanic	

eruption	and	found	both	physical	adaptations,	such	as	changing	roofing	materials,	and	

behavioural	adaptations,	such	as	the	use	of	ice	packs	to	keep	medical	supplies	cool	during	

power	cuts.	Similarly,	social	adaptation	can	be	seen	in	the	development	of	disaster	plans.	

Whilst	adaptation	and	coping	strategies	contribute	to	a	community’s	overall	resilience,	

the	implementation	of	these	techniques	is	limited	by	the	associated	high	costs	(Sword-

Daniels	et	al.,	2017).	Some	communities,	such	as	the	Santarém	region	of	Brazil,	have	been	

aided	in	the	construction	of	dykes	and	resettlement	of	families	from	high	flood	risk	areas	
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by	national	investments	(De	Andrade	and	Szlafsztein,	2015).	Betzold	(2015)	states	that	

migration	is	no	longer	seen	as	a	failure,	but	instead,	as	a	method	of	adaptation,	identifying	

the	main	barriers	to	migration	as	scarcity	of	resources,	institutions	and	the	perceptions	

of	 the	 local	 community.	 In	 addition	 to	 conventional	 adaptation	 techniques,	 there	 are	

several	adaptation	 frameworks	which	can	be	applied	 in	climate	affected	communities,	

three	of	the	predominant	frameworks	will	be	discussed	below.		

	

2.4.1	Community	Based	Adaptation	(CBA)	
	

CBA	is	a	bottom-up	adaptation	technique	which	involves	community	activities	to	assess	

risks,	 develop	 adaptation	 plans	 and	 afford	 attention	 to	 low-income	 groups	 (Heltberg,	

Gitay	and	Prabhu,	2012).	CBA	adopts	the	view	that	the	knowledge	and	experience	of	the	

local	community	can	be	utilised	to	develop	strategies	which	can	be	implemented	by	the	

community	itself	(Dodman	and	Mitlin,	2013).	As	discussed	by	Dumaru	(2010),	CBA	can	

be	 both	 reactive	 and	 anticipatory,	 that	 is	 either	 in	 response	 to	 a	 hazard	 which	 has	

occurred	 or	 in	 expectation	 of	 a	 future	 hazard.	 Furthermore,	 CBA	 has	 potential	 to	

empower	 local	 people	 and	 challenge	 the	 power	 imbalance	 between	 small	 community	

groups,	government	and	international	organisations	(Reid,	2015).	Whilst	CBA	can	be	an	

effective	 method	 of	 adaptation,	 community	 level	 initiatives	 to	 sustainably	 manage	

resources	and	increase	climate	awareness	must	occur	concurrently	to	ensure	its	success	

(Dumaru,	2010).	The	 International	 Institute	 for	Environment	and	Development	(IIED)	

acknowledges	 that	 CBA	 is	 most	 successful	 when	 combined	 with	 interdisciplinary	

techniques,	such	as	the	simultaneous	use	of	participatory	mapping	and	GIS	(IIED,	2012).	

However,	 Pelling	 and	 Uitto	 (2001)	 argue	 that	 capacity	 building	 for	 resilience	will	 be	

undermined	as	island	communities	transition	away	from	their	indigenous	culture.	This	is	

due	to	the	potential	loss	of	local	knowledge	through	time	(O’Keefe	and	Wisner,	1975)	and	

the	conceivable	shift	of	community	focus	to	modern	priorities.		

	

2.4.2	Ecosystem	Based	Adaptation	(EbA)		
	

EbA	 is	 the	 sustainable	 management,	 conservation	 and	 restoration	 of	 the	 natural	

environment	 to	 increase	 the	 resilience	 of	 a	 community	 (SPREP,	 2017).	 As	 a	 natural	

solution	 to	 environmental	 change,	 EbA	 has	 a	 plethora	 of	 benefits	 and	 is	 particularly	
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appropriate	 in	communities	with	 low	budgets	 for	adaptation,	as	small	 investment	can	

generate	vast	benefits	 (Andrade	et	 al.	2012).	The	 link	between	highly	 resilient,	 stable	

ecosystems	and	high	species	diversity	has	long	been	established	(McCann,	Hastings	and	

Huxel,	 1998).	 Resilience	 to	 both	 gradual	 onset	 events,	 such	 as	 warming	 seas,	 and	

ecosystem	shocks,	such	as	hurricanes,	can	be	undermined	by	depleted	populations	and	

reduced	 diversity	 of	 marine	 species	 due	 to	 overfishing	 (Jones,	 2014).	 Therefore,	

promoting	 the	 resilience	 of	mangroves	 and	 coral	 reefs	 ecosystems	 through	 increased	

diversity	 is	 vital	 to	 enhancing	 the	 resilience	 of	 the	 human	 population,	 particularly	 in	

communities	which	rely	heavily	on	ecosystem-services.	Further	to	this,	the	diversity	of	

income	sources	in	developing	communities	has	been	highlighted	as	pivotal	to	building	

resilience	(Ellis,	2010).			

	

EbA	is	being	increasingly	acknowledged	as	a	viable	adaptation	technique	(Mercer	et	al.,	

2012),	 sharing	 many	 benefits	 with	 CBA	 with	 the	 additional	 co-benefit	 of	 enhanced	

ecosystem	services.	For	example,	the	re-planting	of	vegetation	can	increase	slope	stability	

and	infiltration,	whilst	providing	the	community	with	a	source	of	building	materials	and	

firewood	(Rao	et	al.	2013).	Jones	(2014)	highlights	the	importance	of	diversity	in	terms	

of	 approaches	 to	 ecosystem	 conservation	 strategies,	 whilst	 Mercer	 et	 al.	 (2012)	

illuminate	the	challenge	of	integrating	local	and	scientific	knowledge,	also	concluded	to	

be	vital	 in	CBA.	The	barriers	 to	EbA	are	 identified	by	Andrade	et	al.	 (2012)	as	 lack	of	

information,	 financial	 resources	 and	 institutional	 backing,	 indicating	 further	 research	

into	EbA	is	required.		

	

2.4.3	No	Regrets	Framework	
	

The	 No	 Regrets	 Framework	 promotes	 adaptations	 which	 will	 have	 a	 positive	 effect	

regardless	of	future	climate	change.	As	previously	discussed,	future	climate	prediction	is	

uncertain,	therefore	the	benefits	of	adaptations	which	have	the	sole	purpose	of	providing	

a	buffer	against	climate	change	are	only	fully	realised	if	these	changes	occur	as	predicted.		

The	likelihood	of	 investment	increases	if	new	infrastructure	can	guarantee	to	help	the	

community	long	term,	even	in	the	absence	of	climate	change	(Hallegatte,	2009).		
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Whilst	hard	structures	are	less	likely	to	been	considered	as	a	No-Regret	strategy	as	they	

are	often	expensive	and	inflexible,	soft	structures	such	as	planting	mangroves	can	be	a	

no-regret	option.	Hellegatte	(2009)	provides	a	table	in	which	various	adaptation	options	

are	assessed,	highlighting	river-sourced	irrigation	(provided	it	does	not	impact	drinking	

water	resources)	as	a	No-Regret	strategy.	The	World	Bank	(2017a)	states	 that	 the	No	

Regrets	Framework	 is	 the	preferred	method	of	 risk	management	 in	 the	Pacific	due	 to	

uncertainty	of	climate	change	and	the	shortfalls	of	current	adaptation	techniques	such	as	

the	installation	of	seawalls	without	sufficient	research	which	can	transfer	the	erosion	to	

unprotected	areas	along	the	coast	(Bettencourt	et	al.	2006).		

	

2.4.4	Indigenous	Knowledge		
	

Climate	 change	 adaptation	 research	 has	 been	 overwhelmingly	 dictated	 by	 natural	

science,	using	information	obtained	remotely,	such	as	satellite	imagery	to	analyse	areas	

and	 inform	 adaptation	 policies.	 	 However,	 the	 value	 of	 qualitative	 data	 and	 local	

knowledge	 is	 being	 increasingly	 recognised	 (Walshe	 and	 Nunn,	 2012).	 Indigenous	

knowledge,	passed	through	generations,	can	provide	a	unique	and	unrivalled	source	of	

information	 communicating	 details	 of	 past	 that	 cannot	 be	 obtained	 by	monitoring	 or	

modelling	(Janif	et	al.,	2016).		

	

Walshe	 and	Nunn	 (2012)	 established	 that	 the	 bulk	 of	 tsunami	 related	 knowledge	 on	

Vanuatu	 comes	 from	 Indigenous	 stories	 of	 the	 devil,	 and	 is	 accountable	 for	 the	

community	 response	 of	 heading	 to	 high	 ground.	 It	 is	 important	 that	 this	 knowledge	

infiltrates	down	through	generations,	however	these	beliefs	can	alter	the	way	a	society	

views	hazardous	situations,	and	therefore	put	them	at	a	disadvantage	(McIvor	and	Paton,	

2007).			McNamara	and	Prasad	(2014)	outline	the	various	techniques	used	in	the	Pacific	

to	predict	extreme	weather	and	the	coping	mechanisms	used	throughout	history.	Fijian	

communities	are	highly	attuned	to	their	natural	environment	and	recognise	changes	in	

vegetation	such	as	excessive	breadfruit	production	and	changes	 in	the	curl	of	 the	vudi	

(banana)	plant	leaf.	These	changes	indicate	a	period	of	extreme	heat,	favourable	to	the	

formation	of	cyclones	(Janif	et	al.,	2016).	Predictions	using	local	knowledge	are	widely	

accepted	by	the	community	and	motivate	preparations	to	begin	(McNamara	and	Prasad,	

2014;	Janif	et	al.,	2016).	
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Critics	of	Indigenous	knowledge	question	its	utility,	arguing	that	it	is	no	longer	relevant	

when	the	climate	is	changing	at	such	an	unprecedented	rate.	However,	long-term	climate	

predictions	are	potentially	unreliable	and	therefore	the	perceptions	of	 the	community	

are	 often	 a	 more	 reliable	 and	 valid	 source	 of	 anticipated	 change	 (Mkondiwa,	

2012).	Walshe	and	Nunn	(2012)	highlight	that	this	knowledge	often	contains	details	of	

the	 community’s	 responses	 and	 coping	 mechanisms	 to	 traumatic	 events	 such	 as	

environmental	variability,	whilst	McNamara	and	Prasad	(2014)	assert	that	the	continued	

existence	 of	 Indigenous	 communities	 in	 the	 Pacific	 is	 testament	 to	 their	 preparation,	

resilience	and	adaptation	techniques	throughout	history.		

	

The	assumption	that	Indigenous	knowledge	alone	will	provide	the	capacity	to	cope	with	

the	adverse	effects	of	future	extreme	weather	is	unlikely	(McNamara	and	Prasad,	2014).	

The	 unprecedented	 rate	 at	which	 the	 climate	 is	 changing	means	 that	 climate	 change	

adaptation	strategies	will	need	to	be	diverse	and	 interdisciplinary,	 incorporating	both	

scientific	 and	 Indigenous	 knowledge	 (De	 Andrade	 and	 Szlafsztein,	 2015).	 The	

involvement	of	all	local	stakeholders	in	the	evaluation,	planning	and	implementation	of	

mitigation	strategies	increases	the	likelihood	of	adaptation	initiatives	being	sustained	by	

the	community	(Janif	et	al.,	2016).	De	Andrade	and	Szlafsztein	(2015)	also	demonstrated	

that	enhanced	dedication	to	adaptation	initiatives	and	an	elevated	community	spirit	can	

be	the	result	of	community	stakeholder	involvement	in	tandem	with	an	effort	to	enhance	

understanding	of	hazards.	

	

2.4.5	Migration	as	Adaptation		
	

Global	environmental	change	will	undeniably	cause	patterns	of	migration	to	vary	in	the	

size	of	migrating	populations,	their	destinations	and	the	urgency	with	which	they	migrate	

(McAdam,	 2014).	 Piguet	 and	 Laczko	 (2014)	 provide	 a	 valuable	 global	 synthesis	 of	

expected	climate	impacts,	and	the	likely	effects	of	environmental	migration	at	a	regional	

level.	They	contend	the	environment	 is	rarely	the	sole	driver	as	migration	 is	complex,	

therefore	 defining	 environmental	 migration	 is	 difficult	 and	 has	 resulted	 in	 a	 lack	 of	

pervasive	 research.	 Whilst	 the	 vital	 role	 of	 migrant	 remittances	 in	 supporting	 the	

remaining	 population	 has	 long	 been	 recognised	 (Condé,	 and	 Diagne,	 1986),	
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contemporary	research	habitually	discredits	migration,	solely	focusing	on	the	negative	

aspects	such	as	conflict	caused	by	displaced	populations	(Reuveny,	2007).	 In	contrast,	

Black	et	al.	(2011)	contend	that	in	addition	to	several	challenges,	migration	offers	some	

opportunities,	perhaps	 the	most	persuasive	being	 that	circular	migration	would	allow	

labourers	to	work	seasonally	or	temporarily	where	there	is	a	demand	for	particular	skills	

(Black	 et	 al.,	 2011).	 This	 form	 of	migration	 could	 help	 to	 prevent	 labour	 deficits	 and	

enable	displaced	communities	to	maintain	a	connection	with	their	place	of	origin.		

	

Migration	is	increasingly	witnessed	as	a	form	of	adaptation,	particularly	in	communities	

threatened	 by	 sea	 level	 rise	 such	 as	 Bangladesh	 (Penning-Rowsell,	 Sultana	 and	

Thompson,	 2013).	 Additionally,	 the	 increased	 occurrence,	 and	 understanding	 of	 the	

mechanisms	behind	tsunami	formation	have	caused	some	communities,	such	as	those	in	

Vanuatu,	 to	 migrate	 inland	 or	 to	 higher	 ground	 (Walshe	 and	 Nunn,	 2012).	 Whilst	

Bangladesh	experiences	primarily	internal	migration,	some	island	communities	such	as	

Kiribati	 will	 be	 forced	 to	 migrate	 externally.	 This	 transnational	 migration	 will	 pose	

additional	problems	to	those	faced	by	internal	migrants	including	loss	of	territory	and	

sovereignty,	conflict	of	cultures	and	language	barriers	(Bhugra	and	Becker,2005).	Black	

et	 al.	 (2011)	 state	 that	 migrants	 are	 as	 likely	 to	 move	 into	 places	 of	 environmental	

vulnerability	as	away	from	them,	a	point	insufficiently	acknowledged	in	climate	change	

literature.	 Furthermore,	 they	 contend	 that	 the	most	 vulnerable	 in	 the	 community	 are	

those	who	are	unable	to	relocate	such	as	the	elderly	and	the	disabled	(Black	et	al.,	2011).		

	

In	summary,	successful	adaptation	may	require	a	global	solution,	involving	a	combination	

of	 adaptation	 techniques	 (Figure	 2).	 The	 similarities	 between	 adaptation	 frameworks	

will	 facilitate	 this	 combination	 and	 Indigenous	 knowledge	 should	 be	 considered	 and	

integrated	with	sound	scientific	research.	In	some	cases	migration	may	be	the	only	viable	

solution	 and	 should	 not	 be	 dismissed	 as	 a	 failure	 to	 adapt,	 but	 viewed	 as	 a	 new	

opportunity.	
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2.5	Perceptions		
	

Perceptions	 of	 hazards	 can	 vary	due	 to	 differences	 in	 religion,	 education,	 culture	 and	

traditions.	In	isolated	communities,	these	perceptions	are	often	closely	interlinked	with	

traditional	 knowledge.	However,	 perceptions	 are	 short	 term	 and	 often	 specific	 to	 the	

individual,	whilst	Indigenous	knowledge	is	shaped	through	religion	and	culture	over	long	

periods	of	time.		

	

There	 are	 several	 distinct	 challenges	 posed	 by	 perceptions	 in	 at-risk	 communities.	

Understanding	of	 environmental	 issues	 arising	 from	community	perceptions	 can	be	 a	

vital	barrier	to	adaptation,	particularly	in	developing	countries	where	access	to	education	

is	restricted	and	global	 issues	can	be	poorly	communicated	(Lata	and	Nunn,	2011).	 In	

some	cases,	climate	change	may	be	denied	despite	knowledge	of	its	existence	and	effects.	

This	is	particularly	common	in	communities	that	depend	on	tourism,	where	there	is	a	fear	

that	association	with	climate	change	will	dissuade	tourists	and	have	a	negative	impact	on	

Figure	2.	Summary	of	Adaptation	techniques	and	their	interactions.	Source:	Prepared	by	author.		
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foreign	investment	in	the	tourist	industry	(Shakeela	and	Becken,	2013).	When	a	hazard	

is	perceived	as	uncontrollable	by	a	community,	they	are	more	likely	to	deny	the	hazards’	

existence	and	thus	make	no	effort	to	mitigate	or	adapt	(Uzzell,	2000).	A	further	barrier	to	

adaptation	can	be	witnessed	in	religious	communities	who	often	have	a	fatalistic	attitude	

whereby	they	believe	that	climate	and	extreme	weather	events	are	acts	of	God	therefore	

any	 preparation	 or	 adaptation	 initiatives	 they	may	 implement	will	 be	 futile	 if	 it	 goes	

against	God’s	will	(Wolf	&	Moser,	2011).	

	

Despite	 the	 challenges	 perceptions	may	 pose	 to	 environmental	 change	 adaptation,	 it	

must	also	be	acknowledged	that	climate	change	may	not	be	the	most	pressing	concern	in	

the	minds	of	local	people.	Local	communities	may	prefer	to	cope	with	changes	which	they	

perceive	to	be	the	imminent	threat,	and	these	perceptions	must	also	be	acknowledged	

(IIED,	2012).	Furthermore,	western	perspectives	can	undermine	Indigenous	knowledge.	

Communities	may	 believe	 that	 successful	 adaptation	 is	 directly	 linked	 to	 wealth	 and	

therefore	that	making	money	is	the	best	form	of	adaptation.		

	

The	effects	of	a	hazard	are	more	easily	understood	by	a	community	as	they	are	witnessed	

first-hand.	However,	different	perceptions	of	the	causes	of	these	hazards	are	more	easily	

formed	and	difficult	to	alter,	particularly	with	older	generations	(Janif	et	al.,	2016).	Lata	

and	 Nunn	 (2011)	 identify	 the	 difference	 between	 risk	 and	 perceived	 risk	 as	 crucial	

knowledge	 gap	 in	 identifying	 what	 is	 needed	 for	 the	 effective	 adaptation.	 A	 similar	

conclusion	 is	 drawn	 by	 Shakeela	 and	 Becken	 (2013)	 who	 determine	 that	 further	

attention	should	be	afforded	to	the	influence	of	ingrained	religious	and	cultural	beliefs	on	

climate	change	perceptions.		

	

2.6	Vulnerability	
	

Vulnerability	is	the	increased	susceptibility	of	an	individual	or	community	to	harm	due	

to	 a	 weakened	 capacity	 to	 withstand	 adverse	 conditions	 by	 means	 of	 preparation,	

resistance	or	recovery	(Narain,	2015).	Often	considered	to	be	vulnerable	are	those	with	

poor	 assets	 as	 a	 lack	 of	 resources	 handicaps	 the	 ability	 to	 adapt	 or	 rebuild	 (Assan,	

Caminade	and	Obeng,	2009).	Additionally,	 social	vulnerability	can	result	 from	culture,	

education,	customs	and	age	among	other	factors.	Disaster	literature	often	suggests	that	
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women	are	the	most	vulnerable	group	in	a	community	due	to	social	and	demographic	

factors	 such	 as	 gender	 roles	 and	 division	 of	 labour	 (Chandra	 and	 Gaganis,	 2015).	

However,	Sorenson	and	Mileti	(2000)	indicate	that	women	may	be	less	vulnerable	as	they	

are	more	likely	to	heed	emergency	warnings	and	therefore	prepare.	Elderly	people	and	

young	children	are	also	identified	as	vulnerable	groups	as	they	have	difficulty	reaching	

evacuation	shelters	and	are	often	dependant	on	other	community	members.	The	concept	

of	vulnerability	becomes	more	complex	in	the	context	of	multiple	hazards.	For	example,	

certain	individuals	may	be	vulnerable	to	one	hazard	but	less	so	to	another.		

	

In	addition,	individuals	or	communities	can	be	vulnerable	due	to	the	physical	location	of	

their	settlement,	remoteness,	infrastructure	and/or	population	density.	Kelman	(2010)	

argues	that	‘natural	hazards’	do	not	exist	and	that	a	hazard	is	only	hazardous	due	to	the	

human	element	which	means	that	there	is	an	‘at	risk’	party.	Whilst	this	view	common	in	

disaster	literature,	Smith	(2006)	acknowledges	that	natural	processes	do	occur,	but	are	

becoming	 more	 difficult	 to	 detach	 from	 processes	 influenced	 by	 humans	 and	 are	

increasingly	intertwined.	As	mitigation	of	increasing	hazard	occurrence	and	intensity	is	

uncertain,	communities	must	either	adapt	to	reduce	vulnerability	or	migrate	to	a	position	

of	reduced	vulnerability	(Jamet	and	Corfee-Morlot,	2009).		

	

2.7	Conclusion	
	

This	literature	review	indicates	several	factors	which	must	be	considered	for	successful	

adaptation	 to	 take	 place,	 highlighting	 bottom-up	 adaptation	 techniques	 to	 be	

insufficiently	 utilised.	 In	 Pacific	 SIDS,	 where	 the	 effects	 of	 environmental	 change	 are	

widespread	and	the	impacts	perturbing,	all	adaptation	options	should	be	explored.	A	vast	

body	 of	 literature	 indicates	 that	 any	 adopted	 practise	 should	 incorporate	 Indigenous	

knowledge	as	 this	 is	vital	 to	understanding	 the	past,	enabling	communities	 to	be	self-

reliant	 and	 ensuring	 adaptation	 initiatives	 are	 sustained.	 This	 literature	 review	 also	

suggests	that	the	perceptions	of	the	local	people	are	vital	to	successful	adaptation,	as	is	

consideration	of	all	vulnerable	groups	within	the	community.	
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CHAPTER	3:	METHODOLOGY	
	
3.1	A	Case	Study	in	Adaptation:	Ba	River	Catchment,	Fiji		
	

Fiji	is	an	archipelago	in	the	Pacific	Ocean	comprised	of	332	islands.	It	is	characterised	by	

a	tropical	marine	climate,	which	experiences	two	distinct	seasons,	the	dry	season	which	

occurs	from	May	to	October	and	the	wet	season	from	November	to	April	(PICCAP,	2005).	

Fijis	 main	 economic	 sector	 is	 services,	 which	 account	 for	 71%	 of	 the	 GDP.	 Whilst	

agriculture	only	accounts	for	10.6%	of	Fiji’s	GDP,	70%	of	Fiji’s	labour	force	are	occupied	

by	 the	 agricultural	 sector	 (CIA,	 2017)	 with	 products	 including	 sugarcane,	 cassava,	

livestock	and	fish.	Metrics	for	Fiji	can	be	seen	in	Table	1.	

	

		 Absolute	Value	 World	Ranking	(Percentile)	
Per	capita	GDP	 $9,400	 62	

Human	Development	Index	(HDI)	 0.727	 90	

%	Below	poverty	Line	 31	 -	

State	Capacity	 -0.09	 49	
	

	

Fijian	 society	 is	 strongly	 family	orientated	and	patriarchal,	where	 traditional	 customs	

continue	to	divide	gender	roles	(The	Cultural	Atlas,	2017).	The	Fijian	population	is	57%	

Indigenous	Fijians	 (iTaukei)	 and	37%	 Indo-Fijians	 resulting	 in	 the	 two	main	 religious	

groups	being	Christians	(over	60%	of	the	population)	and	Hindus	which	account	for	over	

30%	of	the	population	(Fiji	Bureau	of	Statistics,	2016).	Due	to	the	iTaukei	having	occupied	

Fiji	longer,	it	is	predominantly	this	group	which	have	customary	rights	to	land	and	sea,	

therefore	the	iTaukei	are	considered	the	‘rural’	population	whilst	the	opposite	is	true	for	

Indo-Fijians.		

Table	1.	Metrics	for	Fiji.	GDP,	and	%	below	poverty	line	obtained	from	the	CIA	Factbook	(CIA,	

2012)	 and	 State	 capacity	 calculated	 using	 the	 2015	 Worldwide	 Governance	 Indicators	

obtained	from	the	World	Bank	(2017c).		Average	taken	from	the	6	indicators:	1.	Voice	and	

Accountability,	 2.	 Political	 Stability	 and	 Absence	 of	 Violence/Terrorism,	 3.	 Government	

Effectiveness,	4.	Regulatory	Quality,	5.	Rule	of	Law,	6.	Control	of	Corruption.	Indicators	are	

measured	on	a	scale	of	-2.5	to	+2.5	with	higher	numbers	being	better.	Percentile	rank	(%)	is	

the	worldwide	rank	where	0	is	the	lowest	and	100	the	highest.	HDI	value	obtained	from	The	

Human	Development	 Reports	 published	 by	 the	United	 Nations	Development	 Programme	

(UNDP,	2015).		
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Fiji’s	 location	17°	South	of	 the	equator	combined	with	 its	 status	as	a	SIDS	means	 it	 is	

vulnerable	 to	 the	 effects	 of	 extreme	 weather	 (Table	 2),	 particularly	 cyclones	

(CDKN,2014).	Furthermore,	 the	risk	of	damage	is	exacerbated	as	the	 low-lying	coastal	

regions	are	highly	populated,	leaving	these	communities	vulnerable	to	cyclones and	flood	

events	(Gravelle	and	Mimura,	2008).		

	

Event	 Date	 Cause	 Damage	 Source	
Cyclone	
Winston	

2016	
(February)	

Tropical	
disturbance		
Category	5	
(Saffir-
Simpson)		

-	42	fatalities	
-	126	people	injured	
-	$0.5bn	USD	
damage		
-	40,000	homes	
damaged	or	
destroyed		
-	Over	51,000	people	
displaced	

(Office	for	the	
Coordination	
of	
Humanitarian	
Affairs,	2016)		

Flooding	 2012	
(January	-	
February)	

Heavy	rain	
caused	by	
tropical	
disturbance		

-		8	fatalities	
-	$17.2million	USD	
damage		
-	4,000	people	
evacuated	

(Chaudhary,	
2012)		

Flooding	 2009	
(January)		

Monsoonal	
trough	and	
location	of	the	
SPCZ	over	Fiji	
combined	with	
intense	rainfall		

-	11	fatalities	(6	
children)	
-	9,000	people	
displaced	
-	$175	million	FJD	
damage	

(UNICEF,	
2009)	
(McGree,	Yeo	
and	Devi,	
2010)	

Flooding	 1999	
(January)	

Trough	rested	
over	Viti	Levu	
for	12	hours	
causing	strong	
winds	and	
heavy	rain	

-	6	fatalities	
-	$10	million	USD	
damage	to	
infrastructure,	
agriculture	and	
utilities	

(McGree,	Yeo	
and	Devi,	
2010)	

Cyclone	
Kina	

1993		
(December)		

Tropical	
disturbance	
Category	4	
(Saffir-
Simpson)		

-	9	fatalities	
-	$188	million	FJD	
damage	(devastated	
crops	and	livestock)	

(McGree,	Yeo	
and	Devi,	
2010)	

	 	

	

Table	2.	Most	severe	extreme	weather	events	in	terms	of	damage	in	Fiji	(1990	–	2016).		
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Whilst	some	existing	research	focuses	on	Viti	Levu,	Fiji’s	largest	island,	much	of	this	is	

focused	on	densely	populated	urban	areas,	such	Suva,	the	capital	of	Fiji.	The	Ba	catchment	

was	selected	as	a	study	site	as	it	faces	a	wide	range	of	environmental	pressures	including	

climate	 change,	 land	 degradation,	 population	 growth	 and	 external	 pressures,	 such	 as	

dredging	and	fishing.	An	additional	concern	for	the	Ba	catchment	is	an	imminent	proposal	

by	AMEX	Resources	limited	which	intends	to	dredge	220	million	tonnes	of	magnetite-rich	

iron	sands	from	the	mouth	of	the	Ba	river	(AMEX,	2017).		

	

Often	 affected	 by	 damaging	 flooding	 events	 (Yila,	 Weber,	 and	 Neef,	 2014),	 Ba	 most	

recently	 suffered	 severe	 damage	 due	 to	 cyclone	 Winston	 during	 February	 2016.	

According	to	the	United	Nations	Office	for	Disaster	Risk	Reduction,	significant	flooding	

previously	occurred	in	the	Ba	region	on	a	190-year	cycle,	and	by	2100	devastating	floods	

are	 expected	 to	 occur	 every	 25	 years	 due	 to	 climate	 change.	 Furthermore,	 tropical	

cyclone	frequency	in	the	eastern	pacific	is	also	expected	to	increase	(Jin	and	Lin,	2014).	

The	 anticipated	 increase	 in	 extreme	 weather	 event	 occurrence	 in	 the	 Ba	 catchment	

highlights	 the	 importance	 of	 scientific	 and	monetary	 investment.	 Understanding	 how	

these	communities	have	coped	with	change	throughout	history	may	enable	their	ability	

to	manage	future	change	to	be	enhanced.	

	

3.2	Study	Site	
	

The	Ba	district	lies	in	North	western	portion	of	Fiji’s	largest	island,	Viti	Levu	(Figure	3).	

The	Province	comprises	of	roughly	a	quarter	of	Viti	Levu’s	total	land	area	at	2,643km2	

and	 has	 a	 population	 of	 230,000	 (Fiji	 Bureau	 of	 Statistics,	 2016).	 In	 addition	 to	 its	

vulnerability	to	extreme	weather	events	due	to	physical	location,	and	the	concentration	

of	the	urban	population	residing	in	coastal	areas,	the	population	of	Ba	is	susceptible	due	

to	its	relatively	high	poverty	levels	(Yila,	Weber,	and	Neef,	2014).	The	rural	communities	

in	the	Ba	province	subsist	principally	on	natural	resources.	This	study	was	focused	on	

four	main	villages	which	lie	in	the	Ba	province	(Figure	4).	All	communities	vary	in	size,	

depend	on	different	resource	bases,	and	are	vulnerable	for	different	reasons	(Table	3).			
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Figure	3.	Map	of	Fiji	with	 the	Ba	province	 indicated	 by	 thick	 black	 line	 and	 the	 study	area	

indicated	by	red	box.	Source:	Prepared	by	author	using	data	from	DIVA-GIS	(2017).		

	

Figure	 4.	 Map	 of	 study	 site	 indicating	 the	 four	 villages	 in	 which	 data	was	 collected,	 the	

location	of	Ba	 town	 and	 the	approximate	 location	of	Wavuwavu,	 the	original	 location	of	
iTautoko.	Source:	Prepared	by	author	using	data	from	DIVA-GIS	(2017).		
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Village		 Size	 Location	 Relocated		 Livelihood	Sources	 Other	notes	

iTautoko	 17	

houses	

~100	

people	

Inland,	

exposed	hill		

Yes,	from	

original	

settlement	of	

WavuWavu	

due	to	erosion	

of	river	banks	

and	loss	of	
houses	during	

2012	floods.		

-	Agriculture	cultivated	at	

original	site	of	WavuWavu	(30	

minutes	on	foot).			

-	Fishing	but	must	lease	boats	

from	Votua.	

-	Origin	as	a	

satellite	

village	from	

Votua.		

Nawaqarua	 ~	237	

people	

Bank	of	Ba	

river.		

Yes,	satellite	

village	from	

Votua.	Has	

migrated	eight	

times	due	to	
river	bank	

erosion.		

-	Agriculture		

-	Fishing	(Fish,	prawns,	crabs,	

mussels)	

-	Origin	as	a	

satellite	

village	from	

Votua.	

Navala	 250	

houses	

~	800	

people	

20km	inland,	

upper	reach	

of	Ba	river.	

Exposed	to	

wind	

Yes,	has	

relocated	five	

times	over	

long	timeframe	

in	search	of	
most	suitable	

site	for	the	

village	

(Founder	of	

current	

settlement	

buried	at	
bottom	of	

village).		

-	Diverse	Agriculture	

(Predominantly	yaqona)		
-	Fishing	(Fish	and	eels)	

-	Livestock	

-	Foraging		
-	Hunting	wild	pigs		

-	Tourism	(Visitors	fees	and	

handicrafts)	

-	Only	

community	in	

which	the	

traditional	

bure	(a	hut	
built	from	

wood	and	

straw)	is	

present.		

-	No	

electricity.		

Votua		 300	

houses	

~	1000	

people	

Bank	of	Ba	

river,	

slightly	

upstream	
from	

Nawaqarua.		

No	 -	Agriculture		

-	Off	site	work	in	Ba	town	

-	Leased	Land		

-	Fishing	(Fish,	prawns,	crabs	
and	mussels)	

-	Cutting	of	sugar	cane		

-	Owner	of	the	largest	qoli	qoli	
(traditional	Fishing	grounds)	

in	Fiji		

-Will	receive	payments	from	

Fishing	licences,	again	after	
the	next	change	in	

government.	

-	Mains	water	

and	electricity	

Table	3.	Summary	of	each	of	the	four	villages	in	which	data	was	collected.	Villages	ordered	by	size	
(Number	of	houses	in	each	Navala	and	Votua	estimated	from	satellite	photographs).		
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3.3	Conceptual	Approach		
	

Interdisciplinary	 techniques	 are	 being	 used	 increasingly	 in	 the	 fields	 of	 disaster	

management	 and	 planning	 as	 the	 importance	 of	 Indigenous	 knowledge	 is	 being	

recognised	(Walshe	and	Nunn,	2012).	The	idea	behind	hybrid	knowledge	forms	is	that	no	

single	source	of	knowledge	is	viewed	as	superior,	therefore	the	current	challenge	is	how	

to	best	exploit	their	evident	synergies	(Pauli	et	al.,	2016).	Consequently,	much	disaster	

risk	 management	 research	 employs	 both	 qualitative	 and	 quantitative	 research,	 for	

example	 in	 the	 production	 of	 a	 flood	 susceptibility	map	 (De	Andrade	 and	 Szlafsztein,	

2015)	(Figure	5).		

	

	

	

Figure	5.	Conceptual	diagram	indicating	how	natural	and	social	science	methods	can	be	combined	
to	produce	a	flood	susceptibility	map.	Source:	Adapted	from	Dr	Andrade	and	Szlafsztein	(2015).			
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A	 predominantly	 qualitative	 approach	 was	 considered	 appropriate	 for	 this	 research,	

allowing	local	stakeholders	to	be	involved	in	planning	(De	Vaus,	2008).	This	is	vital	as	

Indigenous	 communities	 are	 highly	 attuned	 to	 the	 complex	 ecosystem	 in	 which	 they	

reside	(McNamara	and	Prasad,	2014).	This	study	embraces	the	knowledge	and	expertise	

of	the	local	community	in	an	attempt	to	meet	the	demand	observed	by	Kelman	and	West	

(2009)	for	an	increase	in	bottom-up	research	in	SIDS.	Participatory	mapping	is	a	method	

which	can	be	used	to	gain	insight	into	the	local	community	and	its	perceptions	of	hazards,	

incorporating	a	spatial	aspect.	This	interactive	technique	has	the	capability	to	promote	

direct	 engagement	 of	 relevant	 stakeholders	 particularly	 on	 risks,	 perceptions	 and	

vulnerability	(Preston,	Yuen	and	Westaway,	2011).		

	

As	discussed	by	Fa’avae	(2016),	western	researchers	often,	somewhat	naively,	assume	

that	posing	a	question	will	lead	to	the	interviewee	giving	the	desired	information.	This	

lack	of	understanding	led	to	the	development	of	the	talanoa	technique	which	is	widely	

accepted	in	the	Pacific	due	to	its	free-flowing	nature.	This	technique	can	be	difficult	to	

embrace,	particularly	given	the	challenges	of	integration	with	modern	research	(Fa’avae,	

2016;	Prescott,	2008).	However,	interviews	and	focus	groups	aimed	to	be	cognizant	of	

the	 talanoa	 technique	 and	 therefore	 took	 a	 semi-structured	 face-to-face	 approach,	

considered	culturally	appropriate	as	it	aligns	with	Fijian	customs	and	traditions.	Guiding	

questions	were	developed	prior	to	reaching	the	study	site	(Appendix	A),	loosely	following	

those	 provided	 by	 Nakalevu	 (2006).	 However,	 as	 the	 sessions	 were	 intended	 to	 feel	

natural,	 these	 questions	 were	 not	 asked	 directly	 and	 instead	 evolved	 and	 developed	

differently	in	each	session.	Discussion	was	encouraged	around	the	following	key	themes:		

	

-	Environment	and	livelihoods		

-	Hazards	and	impacts	

-	Vulnerability	

-	Adaptation	and	reducing	impacts	

-	Coping	and	resilience	
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3.4	Primary	Data	Collection		
	

Fieldwork	was	undertaken	over	a	3-week	period	during	November	and	December	2016.	

The	 research	 team	 consisted	 of	 staff	 and	 students	 from	 the	 University	 of	 Western	

Australia(UWA),	the	University	of	South	Pacific	(USP),	the	University	of	Sydney	(USyd)	

and	The	University	of	Auckland	 (UoA).	Field	 research	was	conducted	primarily	 in	 the	

villages	 of	 Navala	 and	 Votua,	 with	 one	 day	 spent	 in	 Nawaqarua	 and	 iTautoko.	 Both	

mapping	sessions	and	SSI’s	took	place	in	a	mixture	of	languages,	with	most	taking	place	

in	Fijian.	These	sessions	were	facilitated	by	Renata,	Talicia	and	Robert,	students	from	USP	

who	translated	from	Fijian	and/or	a	local	dialect.		

	

Participants	 were	 identified	 using	 a	 combination	 of	 convenience,	 snowballing	 and	

targeted	sampling.	This	took	advantage	of	time	spent	with	the	community	by	making	new	

connections	 and	 utilising	 the	 social	 connections	 of	 the	 individuals	 with	 whom	 initial	

contact	had	already	been	made	(Vogt,	1999).	Both	interviews	and	participatory	mapping	

sessions	 were	 conducted	 in	 a	 largely	 informal	 manner,	 which	 contrasted	 with	 the	

important	 formalities	 observed	 upon	 entering	 and	 departing	 each	 community.	 As	 is	

custom	 in	 Fiji	 this	 involved	 the	 traditional	 sevu-sevu	 ceremony,	 (the	 presentation	 of	

yaqona	roots	by	the	visitors	to	the	village	leaders)	followed	by	dialogue	with	the	village	

chief	 (turaga-ni-yavusa)	 and	 the	 village	 spokesperson	 (turaga-ni-koro)	 before	 any	

research	was	undertaken.		

	

3.4.1	Participatory	Mapping		
	

The	primary	method	of	data	collection	 involved	participatory	mapping	with	groups	of	

four	to	eight	people	(Figure	6).	Focus	groups	increase	the	likelihood	of	participants	taking	

control	 (Morgan,	 1997)	 and	 are	 applicable	 when	 there	 is	 a	 power	 dynamic	 within	

communities	(Morgan	and	Keruger,	1993).	Furthermore,	participants	can	be	empowered	

by	working	collaboratively	alongside	researchers	as	a	source	of	expert	knowledge	(Goss	

and	Leinbach,	1996).	Mapping	was	incorporated	as	a	tool	to	gain	a	greater	understanding	

of	 the	 physical	 environment,	 promote	 discussion	 and	 encourage	 participation.	 As	

considered	by	Gailland,	Hore	and	Cadag	 (2015)	mapping	on	 satellite	 images	 is	of	 low	

demand	in	terms	of	resources,	yet	the	option	for	maps	to	be	geo-referenced	and	scaled	
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makes	them	reliable.	This	form	of	mapping	was	chosen	over	stone	mapping	(where	maps	

are	drawn	on	the	ground)	as	satellites	images	are	well	understood	by	both	participants	

and	 researchers,	 enabling	 traditional	 knowledge	 of	 each	 village	 to	 be	 captured	 at	 a	

comparable	scale.		

	

	

Mapping	 groups	 were	 divided	 into	 adult	 and	 youths	 (Table	 4).	 Adults	 were	 further	

divided	by	gender.	In	a	culture	dominated	by	patriarchal	values	such	as	found	in	Fiji	(The	

Cultural	Atlas,	2017),	this	division	was	considered	appropriate,	particularly	as	previous	

studies	have	shown	that	women	are	less	likely	to	speak	in	a	mixed	group	(Arksey,	1996).	

As	Fijian	communities	have	great	respect	for	elders	the	potential	for	a	similar	effect	on	

youth	 groups	 was	 realised,	 therefore	 youths	 were	 engaged	 separately.	 Despite	 this,	

Seymour	 et	 al.	 (1995)	 suggests	mixed	 interviews	 encourage	men	 to	 talk	more.	 Thus,	

mixed	groups	were	used	on	two	occasions	and	youth	groups	were	also	mixed.	In	each	

village,	the	number	of	sessions	varied	depending	on	the	available	time	of	the	participants.	

Each	session	comprised	a	primary	and	secondary	interviewer,	two	translators	and	the	

Figure	6.	Participatory	mapping	session	in	Votua	(Men,	25/11/2016).	Source:	Kahukura	Bennett	(2016).		
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focus	 group.	Mapping	notes	were	 transcribed	 and	 amalgamated	 to	 comprise	 the	 final	

transcript.		

	

		 Male	 Female	 Mixed	 Youth		 Total	

Navala	 2	(5,6)	 2	(7,6)	 1	(6)		 1	(8)	 6	(38)	

Votua	 2	(4,5)	 2	(4,3)	 0	 1	(4)	 5	(20)	

Nawaqarua	 1	(7)	 1	(9)	 0	 0	 2	(16)	

iTautoko		 0	 0	 1	(8)	 0	 1	(8)	

		 	 	 	 	 14	(82)	
	

 

 

Analysis	 of	 participatory	 mapping	 transcripts	 was	 carried	 out	 using	 a	 simple	 coding	

method,	developed	according	to	key	themes	identified	during	the	sessions	(Payne	and	

Payne,	2004).	A	coded	transcript	can	be	seen	in	Appendix	C.	As	participatory	mapping	

was	 intended	 as	 a	 method	 for	 exploring	 adaptation	 and	 a	 vehicle	 to	 encourage	

engagement,	 the	 physical	 result	 of	 the	 mapping	 sessions	 was	 not	 analysed	 in	 detail.	

However,	 results	 of	 the	 spatial	 mapping	 exercise	 were	 assessed	 and	 the	 most	

comprehensive	 indication	 from	 Navala	 (Appendix	 D)	 was	 transferred	 to	 GIS,	

georeferenced	and	the	important	features	digitised	using	ArcGIS	(Figure	7).		

	

Table	4.	The	number	and	composition	of	mapping	sessions	undertaken	in	each	community.	Number	

in	brackets	indicates	number	of	people	in	each	group.	Sessions	in	red	were	conducted	by	myself.		
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Figure	7.	Digitised	outcome	of	participatory	mapping	session	(Navala,	men,	01/12/2016).	B.M.	
Indicates	areas	of	trees	used	in	the	construction	of	bures.	Source:	Prepared	by	author.		
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3.4.2	Interviews	
	

Interviews	were	conducted	in	partnership	with	Ms	Kahukura	Bennett,	a	master’s	student	

from	UoA.	A	total	of	32	interviews	were	conducted	in	Votua	and	Navala	using	a	talanoa	

methodological	 approach.	 Talanoa	 is	 regarded	 as	 a	 culturally	 appropriate	 research	

method	within	 the	 Fijian	 context	 (Meo-Sewabu,	 2014),	 a	means	 by	which	 researched	

communities	 can	 take	 ownership	 of	 their	 knowledge,	 their	 ideas	 and	 how	 these	 are	

interpreted.	Most	interviews	were	conducted	with	individuals	in	or	close	to	their	homes	

spanning	30	minutes	to	several	hours.	Interviews	were	led	by	Ms	Bennett,	assisted	and	

recorded	by	myself.	 Interview	questions	sought	to	understand	 individual	perspectives	

around	which	areas	were	most	affected	by	disasters,	changes	in	climate	experienced	over	

individual	lifetimes	and	any	preparation/response	techniques	used	at	the	household	and	

community	 level.	 Interviews	were	analysed	using	 the	 coding	 technique	applied	 to	 the	

participatory	mapping	sessions.		

	

3.5	Ethics	and	Positionality		
	

This	 research	 was	 verbally	 discussed	 with	 participants	 by	 outlining	 the	 aims	 of	 the	

research,	and	clarifying	participation	was	not	obligatory.	The	openness	of	the	participant	

is	a	potential	 limitation	to	qualitative	research,	however,	 the	 informal	talanoa	method	

helped	 participants	 to	 feel	more	 comfortable.	 Participants	were	 engaged	 prior	 to	 the	

sessions	 in	 order	 to	 build	 a	 rapport	 and	 and	 the	 first	 questions	were	 designed	 to	 be	

simple.	 Furthermore,	 the	 location	 of	 the	 sessions	 in	 people’s	 homes	 is	 likely	 to	 have	

increased	their	comfort	(Arksey	and	Knight,	1999).			

	

Answers	 to	 focus	 group	 and	 SSI	 sessions	 can	 depend	 on	 the	 participants	 view	 of	 the	

interviewer	(Valentine,	2005),	therefore	I	adapted	myself	to	Fijian	customs	by	wearing	a	

sulu	and	trying	to	use	basic	Fijian	words.	Denscombe	(2014)	describes	the	key	factors	

which	may	influence	the	amount	of	information	shared	and	the	participant’s	honesty,	to	

be	age,	 sex	and	ethnicity.	Observations	are	also	 sensitive	 to	 the	 researcher’s	personal	

experience,	which	I	tried	to	be	cognizant	of.		

	



 
 

29 

CHAPTER	4:	ANALYSIS	
	

4.1	Impacts	
	

After	 initial	 consideration	of	 livelihoods	 (see	 table	3)	 the	 impacts	of	extreme	weather	

events	on	the	community	were	discussed,	and	the	effects	clearly	differentiated	between	

extreme	weather	 events.	 The	most	 commonly	 observed	 impacts	 relate	 to	 livelihoods	

(agriculture	and	fisheries),	infrastructural	services	(water/electricity	supplies	and	road	

networks)	and	property	(homes	and	belongings).	See	Table	5.		

	

	

	
	
 

	 		 iTautoko	 Nawaqarua	 Navala	 Votua	
	 Agriculture	 		 		 		 		

	 Fisheries	 		 		 		 		

Flood	 Livestock	 		 		 		 		

	 Mangroves	 		 		 		 		

	 Infrastructure	 		 		 		 		

	 Housing	 		 		 		 		

	 Possessions	 		 		 		 		

	 Agriculture	 		 		 		 		

	 Fisheries	 		 		 		 		

Cyclone	 Livestock	 		 		 		 		

	 Mangroves	 		 		 		 		

	 Infrastructure	 		 		 		 		

	 Housing	 		 		 		 		

	 Possessions	 		 		 		 		

	 Agriculture	 		 		 		 		

	 Fisheries	 		 		 		 		

Drought	 Livestock	 		 		 		 		

	 Mangroves	 		 		 		 		

	 Infrastructure	 		 		 		 		

	 Housing	 		 		 		 		

	 Possessions	 		 		 		 		

Table.	5	Impacts	of	extreme	weather	events	in	each	of	the	communities.	Ordered	in	increasing	

size	(left	to	right).	Grey	indicates	community	discussed	these	impacts	during	mapping	sessions.	
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4.1.1	Physical	Vulnerability			
	

The	impacts	of	extreme	weather	events	were	observed	to	vary	due	to	differing	physical	

vulnerability.	The	eastern	side	of	Votua	is	at	a	lower	elevation,	causing	flood	height	to	be	

twice	 that	 in	 the	 west.	 This	 spatial	 distribution	 of	 hazard	 agrees	 strongly	 with	 the	

reoccurring	 theme	 in	 disaster	 literature	 that	 ‘natural	 disasters’	 do	 not	 exist,	 and	 that	

hazards	arise	from	the	condition	of	human	vulnerability.	Whilst	Kelman	(2010)	argues	

that	hazards	cannot	be	natural,	Smith	(2006)	acknowledges	 that	natural	processes	do	

occur,	but	are	becoming	increasingly	intertwined	with	processes	influenced	by	humans.	

Further	 to	 this,	 Smith	 (2006)	 notes	 that	 physical	 vulnerability	 is	 changing	 due	 to	 a	

changing	 climate.	 This	 was	 echoed	 by	 respondents	 who	 noted	 the	 frequency	 and	

magnitude	 of	 extreme	 weather	 events	 to	 be	 increasing.	 Cyclone	 Winston	 was	 the	

strongest	cyclone	in	memory,	similarly	the	2012	floods	were	the	worst	remembered.	This	

brings	into	contention	Kelman’s	argument	that	events	are	only	hazardous	due	to	‘human	

choices’	 as	 this	 implies	 that	 the	 local	 community	 is	 at	 fault	 for	 their	 increased	

vulnerability	as	climate	changes.		

	

Whilst	drought	is	not	always	incorporated	under	the	umbrella	term	‘natural	hazard’,	as	

it	is	not	immediately	destructive,	drought	can	have	disastrous	effects	on	a	community.	All	

participants	 perceived	 the	 main	 impacts	 of	 drought	 to	 affect	 their	 agriculture	 and	

livestock.	Drought	is	not	solely	a	condition	of	physical	vulnerability	as	it	is	rarely	localised	

in	the	same	way	as	flooding,	therefore	avoiding	a	region	of	drought	is	nigh	impossible.	

Furthermore,	 after	 a	 cyclone	 has	 passed	 the	 community	 can	 begin	 to	 ameliorate	 the	

damage,	whilst	there	is	little	way	of	mitigating	the	effects	of	a	prolonged	drought.		

	

Votua,	 Nawaqarua	 and	 Navala	 discussed	 the	 secondary	 impacts	 of	 extreme	 weather	

events	such	as	blocked	roads.	Votua	and	Nawaqarua	were	less	affected	as	they	use	the	

river	as	a	route	to	sell	their	produce,	reach	Ba	town	for	supplies	and	access	emergency	

services.	In	contrast,	during	periods	of	heavy	rainfall	in	Navala	the	route	into	the	village	

is	impassable	(Figure	8).	Therefore,	whilst	flood	plain	communities	are	more	exposed	to	

the	hazard	of	flooding,	the	river	can	provide	a	benefit	as	means	of	access	to	the	town.		
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4.1.2	Resource	Base		
	

The	widest	 range	 of	 impacts	was	 described	 in	Navala	 and	Votua,	 likely	 due	 to	 larger	

population	 sizes	 and	 the	 greater	 number	 of	 mapping	 sessions.	 However,	 Navala	 and	

Votua	also	described	their	versatility	and	diversity	of	income	which	enhanced	resilience,	

corroborating	with	the	findings	of	Ellis	(2010).	The	concept	of	resilience	in	diversity	is	

echoed	in	the	literature	of	a	wide	range	of	disciplines.	For	example,	Jones	(2014)	draws	

a	 link	between	diversity	 in	 aquatic	 ecosystems	 and	 resilience.	Diversity	 broadens	 the	

range	of	ways	in	which	a	system	can	respond	to	stress.	Diversification	of	the	source	of	

firewood	could	prevent	loss	of	mangroves	and	enabling	recovery.	This	could	protect	the	

mangroves	and	preserve	them	as	a	nursery	for	young	fish	(Atkinson	et	al.,	2016)	on	which	

many	rural	communities	rely.		

	

Figure	8.	Photograph	of	the	bridge	which	 isolates	Navala	when	flooding	occurs.	 	Source:	Authors	own	
photograph.			
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The	most	severe	effects	of	all	hazards	were	described	as	impacts	on	agriculture,	resulting	

in	disrupted	income.	Therefore,	diversification	beyond	agriculture	can	enable	increased	

resilience.	For	example,	Navala’s	main	source	of	income	(yaqona)	is	severely	affected	by	

drought.	However,	Navala	 also	 relies	 on	 tourism	due	 to	 the	 presence	 of	 the	 aesthetic	

traditional	bure	 (Figure	9)	and	food	from	the	forest	such	as	wild	yams,	as	 it	 is	 located	

close	to	the	wetlands.	Whilst	the	heterogeneous	income	in	Navala	increases	the	resilience	

of	 the	 community,	 tourism	was	 observed	 to	 drop	 after	 a	 disaster,	 affirming	work	 by	

Becken	et	al.	(2014)	who	found	tourism	in	small	islands	to	decrease	after	a	disaster.		

	

Nawaqarua	described	increased	fishing	when	agriculture	is	affected	by	drought	and	was	

the	only	community	to	discuss	damage	to	the	mangroves	during	a	cyclone.	Not	only	are	

the	mangroves	 a	 source	of	 firewood	 for	Nawaqarua	but	 also	 a	precious	 ecosystem	as	

nurseries	for	fish,	crabs	and	mud	lobster	(Atkinson	et	al.,	2016).		

	

	

	

	

Votua	is	diverse	as	several	villagers	work	in	Ba	town	and	cutting	sugar	cane	in	addition	

to	leasing	of	land	for	agriculture	and	the	anticipated	revenue	from	its	qoli	qoli.	In	contrast	

iTautoko	relies	wholly	on	agriculture	and	does	not	have	easy	access	to	the	river,	therefore	

Figure	9.	Photograph	of	the	traditional	bure	found	in	Navala	village.		Source:	Authors	own	photograph.			
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there	are	few	alternative	income	sources.	Whilst	embracing	a	range	of	occupations	can	

increase	 resilience,	 the	 capacity	 for	 a	 diversified	 income	 source	 depends	 on	 physical	

location,	education	and	wealth.	Communities	have	actively	sought	to	locate	settlements	

on	physically	vulnerable	lands	(floodplains)	for	hundreds	of	years	due	to	fertility	of	the	

land	(As	mentioned	in	iTautoko)	and	accessibility	to	the	river	as	a	transport	link	a	source	

of	water	and	fish	(Di	Baldassarre	et	al.,	2013).		

	

Further	 to	 this,	 diversification	 of	 income	 in	 terms	 of	 migration	 to	 the	 town	 for	

predominantly	service	based	jobs	increases	remittance	to	the	rural	community.	However,	

the	 increased	 migration	 of	 youth	 to	 urban	 areas	 combined	 with	 the	 proliferation	 of	

modern	technology	has	contributed	to	the	loss	of	traditional	oral	narratives	(Janif	et	al.,	

2016).	 Consequently,	 strengthening	 of	 an	 individual	 or	 family	 via	 diversified	 income	

sources	may	 inadvertently	 lead	 to	 the	 gradual	 erosion	 of	 Indigenous	 knowledge	 and	

traditions.		

	

4.2	Adaptations			
	

4.2.1	Migration	
	

Nawaqarua	and	iTautoko	both	have	a	history	of	migration	of	their	entire	communities	

due	 to	 changes	 in	 the	 environment.	 The	 turaga-ni-koro	 in	 Nawaqarua	 described	 the	

migration	 of	 the	 village	 eight	 times,	 due	 to	 erosion	 of	 the	 river	 banks.	 Despite	 this,	

Nawaqarua	is	still	located	in	a	vulnerable	position	on	the	bank	of	the	Ba	river.		

	

iTautoko	 has	 been	 relocated	 due	 to	 the	 2012	 flooding,	 when	 the	 original	 settlement,	

Wavuwavu,	was	washed	into	the	river	(Figure	10).	The	current	location	of	iTautoko	on	a	

hill	 means	 that	 the	 village	 is	 more	 exposed	 in	 terms	 of	 cyclones	 and	 droughts.	 This	

corresponds	 to	 concerns	 that	many	 environmental	migrants	 re-settle	 in	 a	 position	 of	

equal	vulnerability	(Black	et	al.,	2011),	and	brings	into	contention	not	only	why	this	is	the	

case,	but	also	whether	these	communities	will	have	to	relocate	again.	
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Sieh	 (2000)	argues	 that	migration	can	be	 successful	 if	new	settlements	are	 located	 in	

positions	 of	 low	 risk.	 However,	 this	 also	 depends	 on	 funding,	 provision	 of	 a	 suitable	

location	and	willingness	of	the	community	to	migrate.	Whilst	Nawaqarua	has	maintained	

its	connection	to	its	primary	resources	(agriculture	and	fishing),	it	has	migrated	to	a	zone	

of	 similar	 physical	 vulnerability.	 In	 contrast,	 iTautoko	 has	 migrated	 away	 from	 its	

resources,	 but	 into	 a	 region	 of	 differing	 vulnerability.	 Therefore,	 neither	 of	 these	

migrations	is	a	long-term	solution.		

	

Short-term	migration	was	discussed	by	one	family	which	has	houses	in	both	Votua	and	

iTautoko.	During	a	cyclone,	the	family	remains	on	flat	land	in	Votua	whilst	during	a	flood	

they	go	to	higher	ground.	The	people	of	iTautoko	also	discussed	the	potential	adaptation	

of	 semi-permanent	 homes	 in	Wavuwavu	 allowing	 them	 to	 spend	 time	 at	 their	 farms.	

Thus,	having	a	base	in	two	different	locations	could	be	one	solution	to	adaptation	in	a	

multiple-hazard	environment.		

	

	

	

Figure	10.	Photograph	of	 iTautokos	original	site	(Wavuwavu).	Bare	ground	where	Wavuwavus	housing	
once	stood			Source:	Authors	own	photograph.			
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4.2.2	Housing	
	

In	Navala	it	was	noted	that	none	of	the	modern	buildings	suffered	any	damage	during	

cyclone	Winston,	whilst	many	bures	did.	Navala	are	increasingly	building	contemporary	

housing	instead	of	the	traditional	bure	due	to	the	advice	of	turaga-ni-koro,	despite	the	

Fijian	government	encouraging	the	continued	construction	of	bures	to	meet	the	demands	

of	the	tourism	industry.	Although	participants	noted	the	resilience	of	modern	buildings	

compared	to	bures,	three	of	the	houses	rebuilt	by	Australian	Aid	to	resist	flooding	were	

destroyed	during	the	2012	floods	suggesting	adaptation	of	buildings	could	be	improved.	

Houses	in	Votua	are	constructed	from	a	range	of	materials	including	wood	and	concrete,	

and	some	houses	raised	on	stilts	which	were	built	after	the	2012	floods.		

	

This	variation	indicates	that	adaptation	of	housing	is	problematic	in	communities	which	

face	multiple	hazards,	as	they	must	be	prioritised.	For	example,	houses	on	stilts	are	more	

resilient	 during	 a	 flood	 yet	 more	 vulnerable	 during	 a	 cyclone.	 This	 was	 echoed	 by	

members	 of	 the	 community,	 who	 shared	 that	 during	 a	 flood	 they	 would	 gather	 at	 a	

neighbour’s	house	on	stilts,	or	at	the	school,	whilst	during	a	cyclone	people	preferred	to	

be	in	single	storey	buildings.		

	

In	 a	 traditional	 Fijian	 village	 such	 as	Navala,	 the	 turaga-ni-yavusa	 allocates	 tasks.	 For	

example,	the	men	collect	wood	for	bure	construction	in	March,	as	water	levels	are	high	

and	 logs	 can	be	 floated	down	 the	 river.	 Therefore,	mutual	 trust	 and	 respect	 could	be	

applied	through	a	form	of	CBA	incorporating	Indigenous	customs.		

	

4.2.3	Livelihoods	
	

iTautoko	has	adapted	its	crops	to	suit	the	soil	type,	and	only	cassava	is	planted	around	

the	village.	At	their	old	site	of	Wavuwavu	crops	are	irrigated	manually,	using	bucketed	

water	from	the	river.	Whilst	 irrigation	is	an	adaptation	which	could	be	possible	 in	the	

other	settlements,	it	would	not	be	possible	in	iTautoko	as	it	is	located	far	from	the	river.		

	

Similarly,	Navala	has	diversified	 its	cropping	regime	to	grow	more	root	crops	(mainly	

kumala)	as	they	grow	rapidly	and	are	more	resilient.	In	contrast,	Votua	no	longer	keeps	
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significant	livestock	as	it	is	washed	away	during	flooding.	Some	adaptations	can	also	be	

seen	in	fishing	practices	in	Votua,	including	more	varied	fishing	spots,	extended	fishing	

trips	and	the	release	of	juvenile	fish.	At	present	these	adapted	fishing	practises	are	not	

managed,	 however	 the	 recognition	 that	 young	 fish	 should	 be	 returned	 to	 the	 sea	 to	

maintain	 a	 healthy	 ecosystem	 echoes	 an	 EBA	 approach.	 Similarly,	 Votua	 take	 an	 EBA	

approach	in	the	afforestation	of	 the	mangroves	to	reduce	flooding.	Furthermore,	most	

families	 in	all	 four	communities	have	small	home-gardens	proximal	 to	 their	houses.	A	

variety	of	crops	are	grown	solely	for	home	consumption	and	these	provide	an	insurance	

against	extreme	weather	as	they	can	be	managed	easily	and	irrigated	manually.		

	

4.2.4	Soft/hard	Engineering	
	

Part	of	the	Ba	river	has	been	dredged	several	times	over	the	past	decade	and	this	was	

mentioned	as	an	adaptation	by	respondents	in	Nawaqarua.	The	sediment	from	dredging	

is	 utilised	 to	 increase	 the	height	 of	 the	 river	banks	 and	provide	 a	 barrier	 to	 flooding.	

Furthermore,	 Nawaqarua	 has	 installed	 large	 boulders,	 Gabion	 baskets	 and	 wires	 to	

protect	 the	 river	banks	 from	erosion	 (Figure	11).	A	 community’s	decision	whether	 to	

keep	 large	 trees	 or	 fell	 them	 was	 again	 highlighted	 as	 a	 difficulty	 in	 a	 multi-hazard	

community.	 The	 consensus	was	 unclear	with	Navala	 keeping	 trees	 for	 their	 fruit	 and	

Votua	felling	coconut	trees	in	preparation	for	a	cyclone.	In	iTautoko	the	community	has	

started	planting	coconut	trees	to	provide	shade,	but	only	at	what	they	perceive	to	be	a	

safe	distance.	
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4.2.5	Daily	Life	
	

A	shift	to	modern	methods	is	seen	in	Nawaqarua	where	solar	panels	have	been	installed	

as	a	backup	during	electricity	disruption.	All	communities	noted	having	to	buy	more	food	

and	 rely	 on	 rations	 after	 an	 extreme	weather	 event.	Women	 in	 Votua	 also	 discussed	

saving	 money	 for	 immediately	 after	 a	 disaster.	 This	 is	 identified	 by	 the	World	 Bank	

(2017b)	as	key	to	individuals	prevailing	through	periods	of	adversity	due	to	crop	failure	

and	subsequent	food	price	spikes.	Votua	was	the	only	community	to	mention	this,	likely	

due	to	its	diverse	resource	base	and	relative	affluence.		

	

	

	

	

Figure	 11.	 Photograph	 of	 the	 wire	 and	 rock	 flood	 defences	 in	 Nawaqarua.	 Source:	 Authors	 own	
photograph.			
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4.3	Social	Vulnerability		
	

4.3.1	Social	Groups	
	

The	social	groups	identified	as	being	the	most	vulnerable	to	disasters	were	the	elderly	or	

sick.	This	group	were	identified	by	women	in	Nawaqarua	and	Navala	and	the	youth	in	

Votua	due	to	their	lack	of	mobility	in	terms	of	reaching	the	evacuation	centre	(village	hall,	

school	or	church).	This	increased	vulnerability	of	the	elderly	is	increasingly	recognised.	

For	example,	during	Hurricane	Katrina	in	2005,	people	over	the	age	of	60	made	up	just	

16%	of	 the	population	yet	accounted	 for	75%	of	 the	 fatalities	(Helpage.org,	2017).	To	

combat	unequal	vulnerability,	Bara	(2010)	argues	that	a	plan	must	be	developed	for	each	

vulnerable	group,	including	informal	arrangements	within	the	community.		Respondents	

in	Nawaqarua	and	Votua	discussed	addressing	this	disparity,	as	prior	to	a	flood	or	cyclone	

vehicles	transport	the	elderly	and	disabled	members	of	the	community	to	the	hall.	

	

The	 women’s	 group	 in	 Nawaqarua	 also	 identified	 single	 mothers	 to	 be	 extremely	

vulnerable	as	they	have	little	assistance.	The	only	vulnerable	group	identified	by	men	was	

those	 who	 cannot	 swim	 especially	 large	 families	 who	 will	 prioritise	 children	 over	

belongings.	Youth	in	Votua	noted	the	impacts	were	greater	on	those	who	live	and	work	

in	 the	 village	 as	 opposed	 to	 those	 who	 work	 in	 Ba	 town,	 supporting	 the	 theory	 of	

resilience	in	diversity.	

	

4.3.2	Preparation	
	

A	 further	 factor	 identified	 to	 increase	vulnerability	was	a	 lack	of	preparation.	Despite	

having	an	early	warning,	women	and	mixed	groups	in	Votua	and	Navala	admit	to	being	

insufficiently	prepared	and	not	heeding	the	cyclone	warnings.	Men	in	both	focus	groups	

and	individual	interviews	in	Votua	identified	this	lack	of	preparation	to	be	due	to	cyclone	

Winston	approaching	from	the	west	instead	of	the	east	as	they	are	accustomed	to,	and	

acknowledge	that	the	women	were	better	prepared.	A	group	of	women	in	Navala	also	

commented	 on	 this	 gendered	 divergence	 providing	 the	 explanation	 (in	 terms	 of	

preparation):		

	

“Women	are	like	the	pots	and	men	are	like	the	lids”	(Navala	women,	2016)	
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Which	 they	 explained	 as	 women	 can	 prepare	 on	 their	 own	 but	 this	 preparation	 is	

enhanced	by	men,	whilst	men	without	women	are	hopeless.	This	agreed	with	work	by	

Sorenson	 and	 Mileti	 (2000)	 who	 showed	 that	 women	 are	 more	 likely	 to	 believe	

emergency	 warnings	 and	 therefore	 prepare	 for	 the	 approaching	 hazard.	 Most	

respondents	 vowed	 to	 better	 prepare	 when	 the	 next	 warning	 came.	 Preparation	

techniques	were	 identified	 as	 stocking	 of	 food,	water	 and	 clothes,	 raising	 beds	 using	

blocks	and	going	to	the	evacuation	centre	as	early	as	possible.		

	

Lack	of	preparation	could	be	linked	to	the	widespread	belief	that	extreme	weather	events	

occur	at	the	hands	of	God.	This	perception	could	be	viewed	as:	adaptation	is	futile	if	it	

goes	against	deific	will;	or	God	will	care	for	the	community	regardless,	either	of	which	

could	dissuade	people	from	preparation	and	adaptation.	Although	this	belief	in	‘inshallah’	

(Gods	will)	is	commonly	seen	in	Muslim	communities,	Artur	and	Hilhorst	(2012)	found	

similarities	in	primarily	Roman	Catholic	communities	in	Mozambique.	Whilst	faith	binds	

communities	together	and	can	play	a	vital	role	in	disaster	relief	it	can	also	act	as	a	hurdle	

to	active	adaptation.		

	

4.4	Perceptions	of	Environmental	Change		

	

iTautoko	noted	that	it	is	warmer	and	drier	than	it	was	in	Wavuwavu.	Whilst	this	change	

could	be	regional,	it	could	also	be	attributed	to	a	change	in	microclimate.	This	change	in	

climate	is	identified	as	being	due	to	the	production	of	sugar	cane	and	the	steel	factories	

which	are	‘climate	damaging’	and	cause	hot	seasons.	The	rest	of	this	section	will	not	refer	

to	iTautoko	as	only	a	single	session	was	conducted	here.	

	

4.4.1	Climate	Change	
	

An	increase	in	temperature	was	noted	in	all	communities,	in	all	mapping	sessions.	One	

group	in	each	Navala	and	Votua	identified	greater	extremes	of	weather.	Men	in	Votua’s	

explanation	for	this	was	‘God	only	knows’	whilst	youths	in	Navala	and	Votua	perceive	the	

cause	to	be	the	production	of	carbon	dioxide	from	large	factories	and	localised	burning	

of	sugarcane,	pine	and	rubbish.	These	contrasting	views	of	different	age	groups	are	likely	
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attributable	 to	 the	 introduction	of	climate	change	 to	 the	school	syllabus	which	 is	now	

taught	from	year	7.	One	of	the	children	explained	that	they	are	taught	that	deforestation,	

logging,	gas	emissions	from	cars	and	overgrazing	all	contribute	to	the	warming	climate.	

As	perceptions	have	previously	been	identified	as	a	potential	barrier	to	adaptation	(Lata	

and	Nunn,	2011),	 it	 is	vital	 that	rural	communities	are	educated	 in	global	 issues.	This	

observed	change	in	education	could	be	an	initial	step	towards	empowering	developing	

communities	to	react	to	warnings	(Sorenson	and	Mileti,	2000).	

	

Many	participants	 identified	 rainfall	 to	be	decreasing,	 specifically	 light	 rainfall.	 It	was	

identified	that	there	were	more	extremes,	causing	both	floods	and	droughts	to	become	

more	frequent	as	identified	in	all	three	communities.	All	communities	also	noted	that	the	

rainy	season	no	longer	occurs	when	expected	(November	to	April).	The	perceptions	of	

the	 local	 community	 affirm	 climate	 records	 which	 indicate	 that	 rainfall	 values	 are	

constant	but	that	rainfall	patterns	are	changing	(Fiji	Metrological	Report,	2014).	In	Votua,	

a	lack	of	rain	is	believed	to	be	a	precursor	for	cyclones,	therefore	during	a	drought	people	

begin	cyclone	preparation.		

	

	The	effects	of	adverse	climate	driven	changes	may	be	more	serious	and	deleterious	than	

those	 affected	or	 the	 external	 observer	 can	 immediately	detect	 or	 infer.	 For	 example,	

communities	seemed	to	view	drought	as	 less	serious	 than	 flooding	or	cyclones,	which	

could	be	due	to	difficulty	translating	the	word	drought,	as	the	closest	translation	is	draki	

mamaca	 (dry	 season).	 Whilst	 cyclones	 and	 droughts	 are	 rapid	 onset	 events	 with	

cataclysmic	 effects,	 continual	 climate	 stressors	 such	 as	 drought	 can	 culminate	 having	

great	 consequences.	 Whereas	 communities	 have	 often	 concentrated	 on	 building	

resilience	to	withstand	individual	isolated	pressures,	there	is	often	little	that	can	be	done	

to	combat	 long	 term	stressors	such	as	drought.	Again,	 this	can	be	associated	with	 the	

challenge	of	adaptation	in	communities	facing	multiple	hazards	such	as	the	Ba	catchment,	

which	is	often	subject	to	intense	rain	or	a	cyclone,	immediately	followed	by	a	long	period	

of	drought.		
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4.4.2	Riverine	Change	
	

All	three	communities	noted	that	the	river	has	widened.	In	Votua	and	Nawaqarua	this	is	

believed	 to	be	due	 to	erosion	 caused	by	 flooding	and	 increased	boat	 traffic.	However,	

Nawaqarua	 perceives	 erosion	 has	 slowed	 and	 flood	 impacts	 have	 reduced	 due	 to	

dredging	and	protective	measures.	Whilst	dredging	is	often	used	in	flood	risk	mitigation,	

its	effects	are	widely	disputed	as	in	many	circumstances	it	can	increase	erosion	due	to	

removal	 of	 the	 compact	 protective	 layer	 and	 increased	 instability	 of	 river	 banks.	

Therefore,	dredging	could	be	inadvertently	exacerbating	the	problem.		

	

River	widening	was	also	noted	upriver	in	Navala	and	perceived	to	be	due	to	increased	

erosion	 where	 deforestation	 has	 occurred.	 This	 perception	 aligns	 with	 many	 studies	

which	indicate	that	deforestation	facilitates	erosion	of	soil	(Likens	et	al.,	1978),	therefore	

this	 realisation	 by	 the	 community	 could	 provide	 a	 starting	 point	 for	 CBA	 or	 EBA	

implementation.	Whilst	 there	 has	 been	 an	 effort	 to	 replant	 trees	 in	 Navala,	 this	 was	

encouraged	by	timber	companies.	

	

4.4.3	Livelihoods	
	

Nawaqarua	and	Votua	noticed	a	decrease	in	fish	and	crabs,	fewer	mangoes	and	slower	

growth	of	cassava.	The	decrease	in	fish	stock	is	believed	by	two	groups	in	Nawaqarua	to	

be	due	to	dredging,	however	several	individuals	also	suggested	overfishing.	Nawaqarua	

used	to	plant	yams	but	now	cite	the	soil	as	being	too	sandy	due	to	dredging	deposits.	They	

also	believe	sediment	deposits	are	causing	the	mangroves	to	die.	

	

4.5	Future	Challenges	to	Adaptation	

	

4.5.1	Perceptions	

	

Respondents	 in	Votua	 and	Navala	 believe	 that	 there	 is	 little	 they	 can	 do	 to	 abate	 the	

impacts	of	environmental	hazards.	They	are	‘putting	their	faith	in	God	and	praying	for	the	

rain	to	come’.	Likewise,	men	in	Votua	believe	that	if	the	government	continues	to	take	the	

same	 approach	 dealing	 with	 the	 proposed	 extraction	 of	 iron	 and	 not	 asking	 the	
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community	 in	 the	 traditional	 way,	 God	 will	 continue	 to	 make	 these	 resources	

inaccessible.	Whilst	 these	 religious	beliefs	 increase	 ability	 to	deal	with	 the	 stress	of	 a	

disaster,	 strong	 beliefs	 in	 deific	 will	 have	 the	 potential	 to	 undermine	 adaptation	

techniques	(Wong	et	al.	2014).		

	

Whilst	the	effect	of	drought	is	slow-onset	and	therefore	may	not	be	perceived	as	a	threat	

on	the	same	scale	as	cyclones	or	floods,	drought	is	possibly	the	long-term	destroyer	of	a	

community.	Significant	 irrigation	 from	the	river	 is	 likely	 to	be	 the	only	 in-situ	answer,	

associated	with	high	costs,	therefore	outside	assistance	may	be	necessary.	This	contrasts	

with	other	hazards	which	may	not	necessarily	be	beyond	 the	 communities’	 resilience	

capacity.		

	

Many	respondents	no	longer	tend	to	agriculture	after	a	hazard	due	to	the	expected	arrival	

of	rations.	This	was	echoed	by	several	individuals	who	observed	the	community	waiting	

for	aid	 instead	of	 replanting	 fields	and	 rebuilding	houses	 themselves,	 increasing	 their	

vulnerability.	 This	 correlates	 to	 research	 by	 Johnston	 (2014)	 who	 found	 high	 aid	

expectations	based	on	previous	experience.	For	example,	people	believe	aid	should	be	

provided	for	3	months	as	it	has	been	provided	for	this	long	in	the	past.	This	dependency	

on	external	aid	is	concerning	as	if	aid	provision	is	disrupted	the	community	may	not	be	

able	to	support	itself.	

	

4.5.2	Migration	

	

Both	Votua	and	Navala	noted	increased	migration	of	youth	from	small	villages	to	the	town	

for	 work.	 This	 migration	 has	 the	 potential	 to	 diversify	 income	 providing	 remittance	

reaches	the	community	and	therefore	increases	their	resilience	to	hazards.	However,	this	

migration	of	youth	has	also	been	linked	to	erosion	of	Indigenous	knowledge	(Janif	et	al.,	

2016)	thus	the	net	result	of	this	migration	is	difficult	to	predict.		

	

Whilst	migration	 as	 adaptation	 is	 likely	 to	be	 seen	more	 frequently	 as	 environmental	

change	causes	an	increasing	number	of	areas	to	become	inhabitable,	new	locations	for	

the	 resettled	 community	 must	 be	 carefully	 considered.	 At	 present	 iTautoko	 miss	

Wavuwavu	and	want	to	build	day	houses	there.	However,	it	is	arguable	that	if	their	new	
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community	 could	 offer	 agricultural	 land	 they	 would	 be	 better-off.	 In	 addition	 to	 the	

migration	 of	 Fijian	 communities,	 the	 potential	 immigration	 of	 other	 Pacific	 Islanders	

must	 be	 considered.	 For	 example,	 Kiribati	 purchased	 a	 large	 piece	 of	 land	 in	 Fiji	 as	

insurance	against	 rising	 seas	 (Pala,	 2014).	Therefore,	 Fiji	may	experience	 an	 influx	of	

people,	 causing	 greater	 pressure	 on	 resources	 and	 tensions	 between	 Indigenous	 and	

migrant	populations	(Reuveny,	2007).	

	

4.5.3	Increasing	vulnerability		

	

Whilst	physical	vulnerability	 is	 likely	 to	 increase	with	changing	climate	 (Smith,	2006)	

social	 vulnerability	 will	 increase	 as	 Fiji	 has	 an	 ageing	 population.	Whilst	 the	 current	

population	 is	 youthful,	 the	 dependency	 burden	 will	 increase	 with	 the	 percentage	 of	

people	over	the	age	of	60	expected	to	increase	from	6%	in	2000	to	16.6%	in	2050	(Hayes,	

2009).	Therefore,	the	number	of	people	who	are	particularly	vulnerable	to	hazards	will	

also	increase,	highlighting	the	need	for	special	consideration	for	these	elderly	groups.		

	

4.5.4	Elements	which	may	reduce	this	challenge	

	

Perceptions	of	the	causes	of	environmental	change	are	likely	to	develop	as	more	children	

experience	 the	 climate	 change	 content	 of	 the	 school	 syllabus.	 Therefore,	 CBA	has	 the	

potential	 to	 be	 actioned	 by	 the	 community.	 Perceptions	 can	 facilitate	 successful	

adaptation,	as	if	perceived	causes	align	with	scientifically	determined	causes.	However,	

this	 is	 also	 dependant	 on	 adaptation	 strategies	 which	 are	 culturally	 and	 politically	

appropriate,	 demanded	 by	 local	 people,	 and	 can	 be	 accepted	 by	 communities.	

Furthermore,	 understanding	 the	 causes	 of	 environmental	 change	 may	 enable	 local	

mitigation	 to	 take	 place.	However,	 this	 also	 requires	 a	 broad	 social	 contract	 between	

communities	to	enable	collective	action.		

	

An	 increasing	 topic	 of	 discussion	 in	 the	 literature	 is	 the	 potential	 transportation	 and	

application	 of	 adaptation	 techniques	 from	 one	 location	 to	 another.	 Becken	 (2014)	

discusses	the	potential	benefits	of	mutual	learning	and	the	encouragement	of	exchange	

of	 knowledge	 and	 information	 between	 communities.	 	 In	 the	 future,	we	may	 see	 this	

happening	more	often,	particularly	if	facilitated	by	government	(Francisco,	2008).		
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CHAPTER	5:	CONCLUSIONS	
	

This	dissertation	has	examined	adaptation	in	four	multiple	hazard	communities	in	the	Ba	

catchment,	Fiji,	in	terms	of	their	size,	physical	location	and	resource	base,	and	the	impacts	

of	hazards.	Larger	settlements	were	observed	to	have	a	more	diverse	resource	base	and	

therefore	be	more	resilient	to	hazards,	as	indicated	by	previous	research	(Ellis,	2010).		

	

5.1	Perceptions	
 
This	research	indicates	that	fatalistic	views	were	widespread	within	the	community	and	

changes	 in	 the	 environment	 were	 commonly	 attributed	 to	 external	 factors.	 Despite	

accurate	perceptions	of	the	changing	climate,	perceived	causes	of	these	changes	could	be	

a	 barrier	 to	 adaptation.	 This	 paper	 contends	 that	 perceptions	 that	 correspond	 to	

scientific	 explanation	 enable	 a	 greater	 understanding	 of	 hazards,	which	 could	help	 to	

facilitate	 adaptation.	 For	 example,	 the	 recognition	 that	 local	 afforestation	 of	 the	

mangroves	 could	 enhance	 flood	 protection	 and	 ecosystem	 function	 (Atkinson	 et	 al.,	

2016).	 It	 is	 acknowledged	 that	 this	 barrier	 could	diminish	 as	 climate	 change	 features	

increasingly	on	the	school	syllabus.	Therefore,	encouraging	schools	to	teach	pupils	about	

climate	change	in	Fiji	and	other	SIDS	could	enhance	adaptation.				

	

5.2	Vulnerability	
 
Disparities	 between	 social	 groups	 in	 terms	 of	 vulnerability	 must	 be	 addressed	 for	

adaptation	to	be	successful	for	the	entire	community.	Vulnerability	could	be	reduced	by	

greater	 acknowledgement	 of	 the	 elderly	 and	 sick,	 and	 the	 development	 of	 specific	

adaptation	 plans	 for	 these	 vulnerable	 groups	 (Bara,	 2010).	 Further	 methods	 of	

decreasing	 vulnerability	 would	 involve	 greater	 efforts	 to	 prepare	 for	 hazards	 and	

ensuring	communities	can	be	self-sufficient	in	the	wake	of	a	disaster.		

	

5.3	Migration		
 
Disaster	literature	categorises	migration	as	a	last	resort	option	in	the	face	of	a	changing	

climate.	However,	 this	study	 indicates	 that	migration	could	be	a	successful	adaptation	

technique	provided	the	community	does	not	migrate	into	a	region	of	vulnerability	and	

the	new	location	is	ageed	by	all	stakeholders.	For	example,	ties	to	traditional	land	should	
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be	maintained	as	should	the	rights	to	resources.	Further	to	this,	migration	should	not	only	

be	considered	as	a	last	resort	but	its	potential	explored	during	early	stages	of	adaptation	

planning	to	minimise	impacts	on	the	community.		

	

5.4	Multiple	Hazard	Communities		
 
Adaptation	in	multiple	hazard	communities	is	identified	as	a	key	challenge	as	it	is	often	

necessary	to	prioritise	one	hazard	over	another,	as	indicated	by	discussion	and	previous	

work	by	Leichenko	and	O’Brien	(2002).	Adaption	techniques	which	target	a	single	hazard	

may	 be	 ineffective	 at	 mitigating	 the	 effects	 of	 multiple	 hazards	 which	 could	 occur	

successively	 or	 simultaneously.	 Analysis	 suggests	 a	 crucial	 method	 of	 increasing	

resilience	in	these	communities	would	be	further	diversification	of	the	resource	base	in	

terms	 of	 income,	 livelihoods	 and	 ecosystem	 services.	 Perceptions	 in	 multiple	 hazard	

communities	also	have	the	potential	to	hinder	adaptation	as	rapid	onset	events	can	be	

perceived	as	worse	than	slower	onset	events	due	to	their	immediate	impact.	However,	

the	effect	of	rapid	onset	events	such	as	cyclones	could	be	overshadowed	by	prolonged	

drought.		

	

5.5	Interdisciplinary	Techniques	
 
This	paper	indicates	interdisciplinary	techniques	to	be	a	valuable	method	of	exploring	

ideas	in	rural	communities.	Utilising	the	synergies	between	community	participation	and	

Indigenous	knowledge	via	the	process	of	participatory	mapping	has	enabled	adaptation	

to	be	explored,	identifying	factors	which	could	enable	or	prevent	successful	adaptation	

in	 each	 community.	 Participatory	mapping	 is	 demonstrated	 primarily	 as	 a	 vehicle	 to	

promote	discussion	and	engagement	and	its	utility	as	a	bridge	between	Indigenous	and	

scientific	knowledge	should	not	be	ignored.	Direct	interaction	with	local	communities	has	

emphasised	 the	vast	differences	between	communities	within	proximity,	and	stressed	

the	 need	 for	 specific	 adaptation	 frameworks	 to	 be	 designed	 for	 each	 community,	

incorporating	all	stakeholders.	
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AUTO-CRITIQUE	
	

This	research	has	been	successful	in	a	number	of	ways.	Firstly,	the	participatory	mapping	

session	 were	 interesting	 and	 worked	 well	 to	 engage	 and	 encourage	 people	 to	 share	

information	 even	 if	 the	 spatial	maps	 themselves	were	 not	 detailed	 enough	 to	 draw	 a	

conclusion.	The	semi-structures	interviews	were	also	a	helpful	addition	to	the	research,	

particularly	 to	 learn	 more	 about	 the	 background	 of	 the	 community	 and	 individual	

perspectives.	Our	host	communities	were	amazing–	 the	 typical	Fijians	always	smiling,	

which	greatly	aided	the	research.		

	

Whilst	this	research	has	assessed	the	variation	of	various	elements	relating	to	climate	

change	 in	 4	 communities,	 it	 is	 important	 to	 note	 that	 a	 more	 in	 depth	 study	 of	 Fiji	

involving	 a	 greater	 number	 of	 respondents	 and	 incorporating	 ethnic	 fragmentation	

(Indo-Fijians	account	for	37%	of	the	population)	could	reveal	different	results.	Language	

presented	a	barrier	to	this	research	as	sessions	were	conducted	in	a	mix	of	English	and	

different	Fijian	dialects.	As	these	dialects	are	very	varied	they	were	not	the	first	language	

of	all	the	research	assistants,	therefore	this	could	affect	the	interpretation	of	the	sessions.	

Limitations	of	the	talanoa	technique	meant	we	did	not	discuss	every	point	directly	and		

made	analysis	of	the	data	more	difficult	and	the	links	made	more	tentative.	In	hindsight,	

I	would	alter	a	number	of	aspects	of	this	research.	Firstly,	despite	attempting	to	use	the	

talanoa	 technique,	 this	 technique	 prevented	 the	 taping	 of	 the	 interviews.	 Whilst	 I	

appreciate	that	this	could	affect	how	comfortable	the	interviewees	felt	 in	an	interview	

setting,	taping	the	interviews	would	allow	for	other	forms	of	analysis	to	be	carried	out	

such	as	coding	to	assess	word	occurrence.	Furthermore,	a	significantly	longer	research	

period	(ideally	2-3	months)	 in	the	community	would	enable	 further	 information	to	be	

collected	such	household	survey	to	obtain	information	such	as	age	and	gender	balance	

enabling	social	vulnerability	to	be	assessed	in	closer	detail.	A	longer	period	of	time	spent	

in	the	community	would	results	in	better	integration	and	therefore	participants	may	be	

willing	to	share	more.	Finally,	I	believe	an	assessment	of	sea	level	rise	in	the	study	area	

would	 be	 an	 additional	 component	 to	 acknowledge	 in	 order	 to	 incorporate	 this	 into	

adaptation	techniques.		
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Approaching	local	people	as	a	researcher	was	challenging	as	this	is	not	a	way	in	which	I	

have	 interacted	 with	 strangers	 before.	 However,	 overall	 the	 local	 people	 were	 very	

welcoming	and	accepting.	A	few	of	the	male	mapping	sessions	became	uncomfortable,	as	

the	respondents	began	to	 ‘joke’	around,	however	these	sessions	were	 juxtaposed	with	

sessions	where	 the	 respondents	were	 incredibly	patient	and	understanding.	 It	helped	

that	I	had	a	fantastic	group	of	fellow	researchers,	the	value	of	whom	I	did	not	recognise	

until	I	was	in	the	field.	Additionally,	the	concept	of	‘Fiji	time’	was	not	considered	when	

planning.	 At	 times	 this	made	 the	 research	 frustrating	 as	 a	 session	 organised	 for	 3pm	

would	happen	at	7pm	or	even	the	next	day.		

	

Considering	 myself	 to	 be	 a	 physical	 geographer,	 conducting	 research	 with	 a	 more	

qualitative	approach	was	challenging	at	times,	however	I	have	learnt	a	great	deal	from	

the	 experience	 and	 hope	 my	 research	 offers	 a	 small	 contribution	 to	 understanding	

adaptation	in	SIDS	communities.	
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APPENDICIES	
	

APPENDIX	A:	PARTICIPATORY	MAPPING	QUESTIONS		
 

QUESTIONS	ORGANISED	BY	THEME:		
	
GENERAL	/	SPATIAL	/	INTRODUCTION	

1. What	are	the	important	components/areas	of	the	village	and	surrounds	(can	you	map/identify	
what	is	important	to	you)?	

2. Where	do	you	sustain	livelihoods	in/around	your	community?	Does	this	change	after	
flood/cyclone/drought	occurs?	

3. Where	is	the	village’s	agricultural	land	and	what	types	of	crops	are	grown	in	different	seasons?	
[Homestead	gardens?]	

4. Where	is	the	village’s	grazing	land	and	what	livestock	are	raised?	

5. Other	livelihood	activities	-	Where	is	the	community’s	fallow	land	/	timbered	land	and	what	is	
grown/collected	there?	Where	are	the	village’s	fishing	grounds	and	what	kinds	of	fish	are	caught?	

Extraction/dredging/mining/other	activities?	

6. What	areas	are	affected	by	floods/cyclones/drought?	

7. What	is	the	spatial	difference	in	historic	flood	extent	versus	now?	How	about	cyclone/drought	
impacts?	

	

ENVIRONMENT	

8. Have	you	noticed	any	changes	to	the	environment	over	the	past	several	years?	What	are	these	
changes	and	where/when	have	they	occurred?	Has	the	landscape	changed	and	what	have	these	

changes	been?	

9. What	do	you	think	are	causing	the	changes	to	the	environment?	
	

HAZARD	AND	IMPACTS	

10. Can	you	recall	the	last	time	flooding	impacted	your	community?	Can	you	describe	how	the	
flooding	occurs	and	which	areas	are	impacted	by	floods?	

• May	also	want	to	delve	deeper	into	other	past	floods	including	the	worst	flood	remembered.		

• Were	the	same	areas	affected	by	different	floods?	

• Sub-questions	if	relevant	e.g.	How	and	where	do	floods	affect:	Crops?	Timber,	tree	crops	
and	firewood?	Livestock?	Home	gardens?	Fishing?	Food	stores?	Forage	stores?	Seed	stocks?	

Housing?	Community	buildings?	Infrastructure?	Illness	and	health?	

11. Does	flash	flooding	occur	in	your	village	and	how	does	it	occur?	

12. Where	do	you	move	valuables	during	floods?	

13. Can	you	recall	the	last	cyclone	to	impact	your	community?	Can	you	describe	what	happened	
during	the	cyclone	and	what	areas	were	impacted	by	floods?	[check	first]	

14. Does	drought	impact	your	community	and	if	so	can	you	describe	the	last	time	your	community	was	
impacted	by	drought?	Can	you	describe	what	happened	during	the	drought	and	what	areas	were	

impacted?		

15. Are	there	any	other	hazards	or	stresses	that	your	community	experiences?	What	are	these,	and	
who/what	is	impacted?	[check	first]	

16. How	often	do	floods/cyclones/droughts	occur?	Are	they	becoming	more	or	less	frequent?	
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VULNERABILITY		

17. What	makes	the	community	vulnerable	to	flood/cyclone/drought?	

18. Are	there	any	families	that	experience	a	greater	impact	when	flood/cyclone/drought	occurs?	
Why	are	they	more/less	impacted?	How	do	they	cope	with	the	floods/cyclone/droughts?	

19. Who	is	least	affected	and	why?	
	

ADAPTATION	&	REDUCING	IMPACTS	

20. What	measures/approaches	have	been	taken	by	local	authorities	and	communities	to	deal	with	
floods/cyclone/drought	(other	stressors)?	[and	where].	Are	there	measures	to	reduce	the	physical	

impact	of	floods?	Are	there	measures	to	reduce	the	risk	of	loss	(life,	health/hygiene,	valuables,	

stores)	during	floods?	Are	there	measures	to	reduce	risks	in	the	catchment?	

21. Do	these	approaches	work,	and	will	you	continue	to	use	these	approaches?	[who	pays?]	

22. Have	you	changed	agricultural	practices	(major	income	e.g.	cropping,	livestock)	to	deal	with	
altered	environmental	conditions	[flood,	drought,	cyclone	etc.]?	Have	these	practices	changed	in	

location	or	extent?		

23. Have	you	changed	livelihood	activities/systems	to	deal	with	flood/cyclone/drought	conditions?	
[Consider	all	important	livelihood	activities	mentioned	by	participants	such	as	fishing,	home	

gardens,	non-timber	forest	products/fruit,	timber	cutting,	extractive	activities	etc.]	

24. If	[climatic	changes	outlined	by	participants,	such	as	more	frequent	/	more	severe	flooding]	

continues	have	you	thought	about	what	you	will	do	in	the	future?	
	

COPING	AND	RESILIENCE	

25. How	does	the	community	react	initially	to	a	flood	event?	(Is	there	an	existing	plan	to	co-ordinate	
evacuation,	infrastructure	damage,	building	damage,	emergency	supplies,	etc?	Where	do	these	

activities	occur?)	

26. How	do	floods/cyclones/droughts	impact	people’s	ability	to	work/earn	a	living?	

27. What	alternative	livelihood	approaches	[alternative	means	of	generating	income]	are	used	during	
floods/cyclones/drought?	Where	do	these	activities	occur?	

28. Does	anyone	in	the	village	have/access	insurance	before/after	an	event	has	occurred?	

29. Where/how	do	you	go	during	flood/cyclone/drought?	

30. How	do	you	access	food/water/energy	during/after	flood/cyclone/drought	periods?	

31. Has	any	of	the	community	migrated	from	the	village?	Why	have	they	left	and	where	have	they	gone?	

32. How does the community recover from a flood event? What agencies assist? How do 
households and families recover?  

33. What happens if there are severe environmental conditions two or three years in a row? How 
does the community cope? [getting at thresholds - what frequency/intensity of damaging natural 
hazards can the community withstand without major shifts?] 

 



 
 

50 

APPENDIX	B:	CODE	USED	FOR	IDENTIFYING	THEMES	
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

COLOUR	 CODE	
Grey	 Resource	Base	

Red	 Impacts	

Yellow	 Adaptations	

Green	 Vulnerability		

Purple	 Perceptions	

Blue	 Perceptions	influence	on	adaptation	

Pink	 Potential	future	adaptations	
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APPENDIX	C:	EXEMPLAR	CODED	PARTICIPATORY	MAPPING	TRANSCRIPT		
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APPENDIX	 D:	 PHOTOGRAPH	 OF	 INITIAL	 RESULT	 OF	 PARTICIPATORY	 MAPPING	
SESSION	(NAVALA,	MEN,	25/11/16).		
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APPENDIX	E:	CONTENTS	OF	USB	
	
FILE	NAME	 FILE	CONTENTS	
PM	Transcript	Navala		 Raw	transcript	of	participatory	mapping	sessions	conducted	

in	Navala	village	

PM	Transcript	Votua	 Raw	transcript	of	participatory	mapping	sessions	conducted	
in	Votua	village	

PM	Transcript	Nawaqarua	 Raw	transcript	of	participatory	mapping	sessions	conducted	
in	Nawaqarua	village	

PM	Transcript	iTautoko	 Raw	transcript	of	participatory	mapping	sessions	conducted	
in	iTautoko	village	

PM	Photos	 Photos	of	participatory	mapping	outcome.	Coded	by	village	
(NAV	=	Navala,	VOT	=	Votua,	NAW	=	Nawaqarua,	ETA	=	
iTautoko).	Filename	includes	date,	session	number,	session	
composition	and	photograph	number.		

SSI	Navala	 Raw	transcript	of	Semi	Structured	Interviews	conducted	in	
Navala	village	

SSI	Votua	 Raw	transcript	of	Semi	Structured	Interviews	conducted	in	
Votua	village	
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