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ABSTRACT

This research aims at assessing the vulnerability of Busu and Radesifolomae 

communities to climate change in the context of water security.  Busu and 

Radeaekoa are low lying coastal communities located on the western coast of 

Malaita Island in the Solomon Islands. These communities are comprised of even 

smaller hamlets. Low lying coastal communities in the Pacific are among the most at 

risk to climate change because of their unique geographic, demographic and 

socioeconomic characteristics, combined with their exposure to changing weather 

patterns (McIver, 2015), and sea level rise impacts (Mimura, 1999) coupled with the 

limited capacity of the countries to manage and adapt in the face of such risks 

(Nunn, 2102). This research is important for understanding and identifying the 

factors that influence the vulnerability of the two study communities in terms of 

water security in order to determine the adaptation options that will be the most 

effective in the current and future changing climate. This study adopted a 

participatory and integrated approach to assessing community vulnerability in 

alignment with the “vulnerability and adaptive capacity assessment frameworks” 

developed by the Pacific Centre for Environment and Sustainable Development 

(PACE-SD) of the University of the South Pacific (USP), and the South Pacific 

Regional Environmental Programme. The research methods employed for this 

vulnerability and adaptive capacity assessment included stakeholder consultations, 

scoping and rapid assessments, reviewing of existing literature, focus group 

discussions, group workshops and group presentations. The study outcomes 

highlight the importance of participatory research in identifying vulnerabilities and 

adaptation options for water security in low lying communities. The study also 

highlights the lack of available and accessible resources and capacity for water 

adaptation to climate change in low lying coastal communities. Moreover, it 

identifies the gaps in water adaptation and sustainable community development as a 

result of poorly programmed community development plans with very limited 

support from government and private institutions. The study findings are also 

relevant to other low lying outer island communities in the Pacific Islands who are 

experiencing or expected to experience water security challenges due to climate 

change and disasters in the medium to long term future. 
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CHAPTER 1: INTRODUCTION 

1.1 Background

Sea level rise, prolonged dry season, storm surge, salt water intrusion, droughts and 

increasing intensity of cyclones are climatic hazards already affecting the 

availability of quality water resources in PICs ( Singh et al., 2001,Wairiu and 

Powell, 2006, UNFCCC, 2007,Talo , 2008, Hiriasia and Tahani, 2011). The changes 

in the rainfall, sea level and frequency and severity of drought periods are likely to 

pose special problems to small islands with small reservoirs and limited access to 

water resources on high islands (Rasmussen et al., 2009). 

Vulnerability is a multi-faceted concept used by various research communities in 

different schools of thought not limited to climate change, environmental 

management and disaster management (Fussel and Klein, 2005). McCarthy et al., 

(2001) defines vulnerability as the degree to which a system is susceptible to and is 

unable to cope with adverse effects (of climate change). Adger (2006) views 

vulnerability as a function of components of exposure and sensitivity to 

perturbations or external stresses, and the capacity to adapt to these stressors. This 

perspective of the vulnerability concept is considered favourable as it views human 

and social systems as interdependent on each other despite their differential 

exposure, sensitivity and adaptability to threats (Polsky et al., 2007). 

A vulnerability assessment investigates the impacts of climatic and non-climatic 

changes threatening societies and systems, as well as the ability of resources, 

infrastructures, and community institutions to support communities and their 

resources in the face of present and future climate changes (Dumaru et al., 2017). 

Adger (2006) highlighted four categorises of climate change vulnerability 

assessments (VAs) as, ‘impact assessment’, (first- and second-generation) 

‘vulnerability assessments’ and ‘adaptation policy assessment framework ’. These 

assessments all focused on identifying factors that influence vulnerability and to 

determine the adaptation options that will be the most effective in the current and 

future changing climate. Information gathered from Vulnerability Assessment is 

very helpful for informing development policies that can reduce the risk associated 



2

with climate change (Fussel and Klein, 2005). There are many different ways of 

conducting VAs to climate change and environmental threats; this study adopts a 

participatory bottom-up approach to assessing community vulnerability. This 

methodological approach also caters procedurally for the development of adaptation 

programmes in close participation with the community. The participatory approach 

of assessment employed by (first- and second-generation) vulnerability assessments 

and adaptation policy assessment framework VA’s is important for encouraging 

communities and stakeholders in the decision making process (Adger, 2006, Mubita 

et al., 2017). This is crucial for creating a sense of empowerment, ownership and 

sustainability of community adaptation and development. Smit and Wandel (2006) 

stated that participatory VAs allow for the recognition of multiple stimuli beyond 

those related to climate change, to include political, cultural, economic, institutional 

and technological forces.  

1.2 Problem Statement and General Overview of the Issue of Study 

According to Duncan (2012), the main sources of water in the pacific include 

ground water, surface water, rain water and distilled water. The accessibility and 

availability of these freshwater sources varies across the pacific region (Burns, 

2002). Water shortage is a prevalent issue in small island communities who can only 

access limited groundwater and are heavily depended on rainwater (Singh et al., 

2001). The shortage of freshwater is closely related to the physical and socio-

ecological attributes of small island states (UNDESA, 1998, Burns, 2002, UNFCCC, 

2007). The dilemma of water resources in atolls and small islands can be attributed 

to their small natural freshwater storage capacity and limited storage for rainwater 

coupled with high population density and pressures (Reed, 1981, SOPAC, 2007a, 

Duncan, 2012).These inherent challenges are being exacerbated by the limited 

accessibility and availability of water sources and infrastructures, water resource 

disputes, inadequate management frameworks, lack of human resources, limited 

financial resources and environmental hazards ( Singh et al., 2001, Talo, 2008, SPC 

and SOPAC, 2011, and Duncan, 2012). 

Climate change impact such as prolonged dry seasons, intense droughts and 

cyclones, flooding, storm surges and sea level rise are already exacerbating the issue 

of water shortage (Meehl, 1996, UNDESA, 1998). Droughts, prolonged dry seasons, 
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sea level rise and storm surge can greatly reduce or pollute the availability of quality 

water in small islands giving rise to diarrheal and cholera diseases (Singh et al., 

2001). Flooding and intense cyclones have destroyed and polluted fresh water 

sources and infrastructures in the Pacific Islands (Singh et al, 2001, Rasmussen et 

al., 2009). The climate driven pressures on water security in the Pacific are 

particularly felt in places where freshwater resource is highly threatened by pollution 

from household waste, sewage, human waste, animal waste and development 

activities such as logging, commercial farming and mining (Hay et al., 2016).  

Small islands often have inadequate water infrastructures (Rasmussen et al., 2009). 

Most of these systems are aging (UNFCCC, 2007). There is limited financial, 

technical and human resources available at the local and national governments to 

maintain and sustain water resources (Singh et al., 2001) thus leakage in the water 

systems is a major contributing factor to the plight of water shortage in small island 

communities and atolls (Burns, 2002). This implies that without proper management 

and governance to ensure water sustainability, water shortage will be worse in the 

future. 

In the Solomon Islands surface water, ground water and rainfall water are important 

sources of quality drinking water (Wairiu and Powell, 2006). Karstic and surface 

water sources are found in abundance on higher islands like Fiji while often in short 

supply on small island communities like Kiribati (Eberhard, 2007). The situation of 

the study sites is typical of small island communities where there is high dependency 

on rainwater resources.  

Water resources management, governance and development are the responsibility of 

government departments, non-government organisations, international WASH 

agencies, community groups and resource owners (Table 1.1). The management, 

development and governance of fresh water sources and infrastructures are done 

through formal institutions such as government and non-government institutions 

working in alignment to national water related laws. At the community level, 

varying customary laws and traditional governance mechanism manage and govern 

the development of water resources (Leticia, 2006, Ramazzotti, 2008, Jackson and 

Palmer, 2012). 
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Table 1.1: Formal and informal water governance and management institutions in 

the Solomon Islands. 

Ministry Department Water Related 
Purposes  

Policies, Acts and 
Strategies 

Ministry of 
Mines and 
Energy and 
Rural
Electrification  

Water 
Resource
Division

Responsible for the 
formulation of these 
policies and legislations 
is the sole responsibility 
of the Water Resource 
Division within the 
Department of Energy 
and Mines. 

DRAFT National 
Water Resources and 
Sanitation (WATSAN) 
Policy (2012)

Solomon
Water

Responsible for 
provision of water 
services in Honiara and 
some urban centres 
throughout the country. 

Solomon Islands Water 
Authority Act 1992 

Ministry of 
Environment, 
Climate 
Change and 
Disaster
Management 

Climate
Change 
Department 

Responsible for 
monitoring and 
dissemination of 
information related to 
climate change threats, 
rainfall and facilitating 
water sector adaptation.  

National Climate 
Change Policy; Third 
policy directives on 
V&A and DRR

Second National 
Communications 
(2017) 
Intended Nationally 
Determined 
Contribution INDC 
(2015): Adaptation 
component is water 
security inclusive 
National Adaptation 
Plan of Action (2008): 
Seven priority sectors, 
of which water is 
among the first 
priorities

National 
Disaster
Management 
Office

Responsible for 
overseeing and 
mobilising national 
government’s response 
and relief supplies 
support (including 
water resources) in the 
event of disasters 
including droughts, 

DRM Policy (2010)  
National Disaster 
Management Plan 
(2012); Focuses on 
Preparedness, 
Response, Recovery 



5

floods, cyclones and 
others.

Medium Term Strategy 
10: Improved disaster 
and climate risk 
management, including 
risk reduction, 
preparedness, response 
and recovery, as well 
as adaptation, as part 
of resilient 
development, and  

Department of 
Environment

Responsible for the 
protection of rivers and 
other water ways. 

Environmental
Act 1998 

Ministry of 
Health and 
Medical
Services

Rural Water 
Supply and 
Sanitation
(RWSS) 

Responsible for 
providing safe water to 
rural areas. 

RWASH Policy 2014 

Environmental
Health 
Division

Based with the Ministry 
of Health and Medical 
Services (MHMS) and 
has departments in each 
of the Provincial 
government in all 
provinces. 

Environmental Health 
Act 1996 

Provincial
health 
Departments 

Responsible for 
ensuring that water 
accessed by the
communities is of good 
quality. The 
environmental health 
department is also 
responsible for 
supporting community 
waste programs. 

Provincial Government 
Act 1997 

Ministry of 
Lands and 
Housing

National and 
Provincial
Lands Offices 

Responsible for 
negotiating, and 
executing contracts with 
the land owning tribes 
to gain access to their 
water rights. 

 Lands and Housing 
Act 1996 

Ministry of 
Provincial 
Government 

Provincial
Governments 

The ministry of 
Provincial Government 
through the provincial 

 Provincial 
Government Act 1997
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and
Institutional
Strengthening 

Governments is 
responsible for 
provision of water 
supply in the provincial 
centres where Solomon 
Water does not operate.  

Community Resource
Owners

Water sources in rural 
Solomon islands are 
owned by tribes and
households. The 
ownership of water 
resource is closely 
associated with the 
ownership of land 
resources. These 
institutions utilised 
traditional norms, 
values and practices to 
manage land and water 
resources. The diversity 
of cultures provides the 
management and 
development of water 
resources a diversity of 
challenges. 

National Development 
Strategy (2016 -2035),
Objective 4: Resilient 
and environmentally 
sustainable
development with 
effective disaster risk 
management, response 
and recovery

Resource
Users 

Rural Communities and 
Urban Centres all make 
the resource users. 
Under SDG Goal 6 and 
Climate Action Goal 
13, all mankind have a 
right to basic water and 
sanitation needs. 

Sustainable
Development Goal 6: 
Clean Water and 
Sanitation & Goal 13: 
Climate Action

(Adopted and modified from Wairiu and Powell, 2006). 

The national government is responsible through the Water Resource Division in the 

Department of Mines and Energy, Solomon Water, Rural Water Supply and 

Sanitation (RWSS) and Environmental Health Division. These departments are 

mandated by water related policies and legislations to support WASH governance, 

water management and development.  
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The informal sector can be categorized into water source owners and water users 

(rural communities and land owners). In rural areas, freshwater sources are owned 

by tribes and households (Wairiu and Powell, 2006). These informal institutions 

have the right to allow or deny the development or accessibility rights to water 

sources within their customary land boundaries.

There are many facets to the dilemma of water issues limiting progress towards 

sustainable quality of freshwater management in Pacific small island states. The 

centralised top-down approach to development identified by Bouchet, et al., (2019) 

and Cox (2016) could be a potential root cause as it lacks community participation 

in the decision-making process.  

The high level of vulnerability and water shortage in small island communities are 

associated with their physical size, geographical location, exposure to disasters and 

the limited institutional capacity, limited financial and natural resources (Eberhard, 

2007) This research study investigated the vulnerability of water sources and seeks 

to provide water adaptation guidelines for small island communities in Langalanga 

Lagoon of Malaita Province in the Solomon Islands.  

1.3 Malaita Province, Solomon Islands 

Solomon Islands lie between 5o 10  and 12o 45  S Latitude and 155 o 30  and 170 o 30

E Longitude (SOPAC, 2007a). The islands of the nation comprised of an 

archipelago of mountainous continental islands and low-lying coral atolls stretching 

in a south-easterly direction (Figure 1.1). Malaita is the largest island of Malaita 

Province with an area of 4307km2
; it is an elongated continental island with a rugged 

high central volcanic mountainous spine that at places reaches up to 1000 meters 

(SOPAC, 2007b, Clive, 2017). The edges of the main island is encircled by low 

lying swamp lands, flood plains, and slightly elevated reef rocks (limestone) 

formation. There are also parts of the island that have some form of cliff formation 

as well as river, valleys and streams. The two study communities are located on 

Langalanga Lagoon in Malaita Province (Figure 1.2). 

The Langalanga lagoon is found on the central west coast of Malaita Island and is 

home to the Langalanga and Kwara’ae people. Coral reefs and mangrove forest are 

the most abundant biomes within the lagoon. Oral history posited that the 
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Langalanga people came to existence approximately 15 generations ago when the 

first settlers came from other parts of Malaita and the surrounding islands decided to 

settle in the mangroves and later on artificial islands constructed from coral rubbles 

(Goto, 1996). This society back then thrives on fishing, barter system and trading of 

shell money and sea food products. Due to their isolation from ground water sources 

and limited water reservoirs, the Langalanga Lagoon communities have very limited 

freshwater resources available or easily accessible to them. 

According to 2009 census report, Solomon Islands have a total population of 

515,870 (264,455 males and 251,415 females) of which 137,596 are Malaitans 

(69,232 males and 68,364 females). The Province is the second most densely 

populated island in the Solomon’s with a population growth rate of 1.2% and 

population density of 33 persons per square kilometre km2 (SINSO, 2012). The 

Langalanga Lagoon has an even greater estimated population density of more than 

75 persons per square kilometre (SPC, 2008). These population figures are already 

exerting excess pressure on available water and livelihood resources. 

Figure 1.1: Map of the Solomon Islands (Extract from Google Earth, 2018). 
Langalanga Lagoon is located in the Central West coast of Malaita Province. 



9

The Solomon Islands has a relatively high youth population with approximately 

61% of the total population below the age of 24 years as shown in Figure 1.3. 

Malaita Province had approximately two thirds of its population under youth and 

children categories, this signifies that the population will still grow rapidly in the 

future (Figure 1.3). In terms of rural water security, this could be a potential 

indication that water needs will continue to increase in the future as communities’ 

population increase. The water situation could be worse if nothing is done to 

improve sustainable use and management of water resources.  

Approximately 48% of Malaita Province rely on communal water reticulation 

systems and another 33% depended on rivers and streams as their primary source of 

water (SINSO, 2012). Busu and Radesifolomae Communities like most low-lying 

island communities in the Langalanga Lagoon do not have available communal 

water reticulation systems nor own quality ground water resources on the coast of 

the mainland. The accessibility of water systems and infrastructures is often 

confined to communities on the coast of the mainland close to major river systems. 

Figure 1.2: Map of Study sites in Langalanga Lagoon 
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About 11% of Malaita Province households’ access quality waters from rainwater 

reservoirs and tanks (Figure 1.4). According to scoping and rapid assessments 

consultations, rainwater from communal and private household tanks provides bulk 

of drinking water for the study communities. Freshwater from water supply systems 

have to be accessed from nearby communities on the coast of the mainland during 

water shortage events mostly during prolonged dry seasons and periods of low 

rainfall. It was also understood from consultations that the socio-economic standing 

of the island communities also limits the amount of water tanks available to 

households and community as a whole.

Protected community wells and piped water provided by Solomon Water is source 

of drinking water to approximately 2% of the Malaitan population (Figure 1.3). The 

study sites do not have access to Solomon Water which is user pay systems (cash 

water and metric water metres).  

The scoping consultations understood that the quality of water wells in the study 

sites is not fit for drinking. Accessibility to bottled water is minimal as it is only sold 

at urban centres’ shops. The study sites only accessed bottled water during times of 

serious droughts or when absolutely necessary as it is costly for community folks. It 

was also confirmed that bottled water is also used by the community members from 

time to time when they have access to it. 

According to community focus group discussions and scoping consultations, 

household tanks are bought, built and maintained by individual households. It is 

common practice that these tanks are also shared among other extended family 

members as well as other members of the community. In the study sites the 

construction of protected community wells are sometimes supported by Non-

Government Organisations (NGOs), however, its long-term sustainability is always 

the responsibility of local communities. The community consultations understand 

that the maintenance of communal wells, stand pipes, and tanks is the sole 

responsibility of the communities. Bouchet, et al., (2019) identified insufficient time 

commitment and poor community leadership as a major challenge facing 

sustainability of small scale water projects funded by short term donor projects that 

seek to improve water infrastructures. Community leaders in study sites also 
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highlighted limited financial capacity and less proactive water management 

committees as core challenges facing the sustainability of water infrastructures. 

According to focus group discussions and rapid assessments, rivers and streams are 

accessed based on communal, tribal and family relationships. It was deduced from 

the community feedback during scoping consultations too that this mode of access 

does not involve exchange cash but rather a peaceful socio-political environment.  

In short, it can be deduced from Figure 1.4 that more than 98% percent of water 

users in Malaita Province do not practise user pay access to water (SINSO, 2012). 

This implies that a great majority of water users does not pay for water consumption 

fees or other such mechanisms to accumulate funds for maintenance and further 

development of water sources and infrastructure. The limited income from water 

services is a core challenge for maintaining and improving community water 

resources and infrastructures.  

Figure 1.3: Malaita Province population age groupings in 2009.  

The scarcity of quality water resources, lack of progressive improvement and 

development of existing water infrastructures is core to health, social and economic 

issues. Social issues such as resource conflicts and disputes are also a common 

43%

18%

33%

6%

Age distribution in Malaita Province 

Children (less than 15)

Youth Population(15- 24)

Population Aged (25 to
59)

Older Population (60
years and older)
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challenge in PICs (Naica and Carmen, 2016). In the study sites, the disruption of 

previous water supply infrastructures piped from the mainland are results of tribal 

and political related conflicts. 

According to Singh et al., (2001) water availability and reported diarrhoea cases are 

inversely related. The scoping consultations and rapid assessments understood that 

the widespread open defecation practices in the case study sites coupled with free 

roaming livestock are a threat to the availability of quality ground water resources 

accessed through community wells in the study sites. The tedious progress of 

sanitation advancement within the community can be closely attributed to the 

limited natural resources, financial resources and institutional capacity to pursue and 

substantiate sanitation developments. In the study sites, it was deduced from 

provincial stakeholder consultations that the lack of proper sanitation is lessening the 

efficiency of children’s education in WASH standards and developments.

Figure 1.4: Sources of household drinking water in Malaita Province. 

Accessing water from distant sources can greatly reduce time available for 

community folks to involve in food production, income generation, self-

improvement, and leisure, all of which may have an indirect impact on child health 
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and nutrition (Burger and Esrey, 1995). In Africa, a decrease in time to collect water 

from its source is found to be associated with an average relative reduction in 

diarrhoea occurrences, improved child nutritional status, and a relative reduction in 

under-five child mortality (Amy and Jennifer, 2012). In the case of the study sites, 

the consultations understand that the limited sanitation practices are a major setback 

to children’s education in WASH standards and developments. 

According to Australian Bureau of Meteorology and CSIRO (2011 ), prolonged dry 

seasons, intense rainfall, increased sea level, increasingly intense cyclones,  storm 

surges and droughts are threats to pacific island countries. In Solomon Islands, it is 

likely that climate changes will exacerbate the impacts of sea-level rise, prolonged 

dry seasons, increasingly intense cyclones, droughts and storm surges on existing 

water security issues nationally (Rasmussen et al., 2009, Talo, 2008, Wairiu and 

Powell, 2006).  

Malaita Province often have significant amount of rainfall during the year even for 

the driest month (CLIMATE-DATA.ORG, 2015). There is evidence that minimum 

and maximum annual rainfalls in Auki had been increasing (Talo, 2008). Despite the 

advantages of high average rainfall forecasts for Auki, the unequal distribution of 

rainfall leading to prolonged dry seasons is present and thus potential future threat to 

water resources. In the study site the consultation understands that after intense 

rainfalls, prolonged dry seasons had already affected water security on two 

occasions. The stakeholder consultations understand that the impact of 1997 -1998 

El Nino related drought events had caused serious water shortage in most of the 

province including Langalanga Lagoon. 

The consultation understands that the plight of water resources in the study sites will 

be worse if the situation on limited adaptation capacities and capabilities persists in 

the future. This study will assess the climate change vulnerability of water security 

in two communities in the Langalanga and suggest possible ways to adapt via 

available livelihood resources.  

1.4 Aim and Objectives of the Study 

The overall aim of this study is to assess the vulnerability of Busu and 

Radesifolomae Communities to climate change in the context of water security. 
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Busu and Radesifolomae are low lying coastal communities located on the Central 

West Coast of Malaita Island in the Solomon Islands. Small Island developing states 

are among the most vulnerable to the impacts of climate change as they have limited 

adaptation potential against climate change threats (Nurse et al., 1998 and McIver et 

al., 2016). 

The study also aims to identify potential adaptation options for water resource 

management and development in a changing climate. The study’s focus on the 

Langalanga Lagoon could provide lessons on water adaptation to climate change for 

other similar communities in the Solomon Islands and the Pacific Islands region.  

This study provides a detailed analysis on the two case study communities of Busu 

and Radesifolomae. The findings of this study will provide baseline information 

about the vulnerabilities, adaptive capabilities and adaptation options for water 

security to climate resilience in the Langalanga lagoon. This is the first assessment 

of its kind.

The objectives of this study are to:  

Investigate what is vulnerability in the context of water security. 

Investigate and outline past, present and future climate change impacts on 

water resources in case study sites. 

Outline the systematic method for assessing vulnerability of water resource. 

Recommend adaption options for water security in small island communities. 

This study was part of a larger project titled ‘Pacific Adaptation Climate Change, 

Water, Sanitation and Hygiene Project (PACCWASH) that was funded by 

Australian Department of Foreign Affairs and Trade (DFAT) through the 

International Water Centre (IWC), and implemented in partnership with Griffith 

University, Monash University, The Water Institute at the University of North 

Carolina, the University of Alabama and the Institute of Applied Sciences of the 

University of the South Pacific (USP). The aim of the PACCWASH research project 

was to: identify the climate change impacts on community WASH security in atolls 

and flood plain areas; and recommend adaptation options available for improvement 
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of WASH sector in flood plains and atolls, and incorporate likely climate change 

impacts into WASH planning and policy. 

1.5 Implications of the Study 

The outcomes of this study will assist in providing lessons and recommendations on 

how vulnerability might be better assessed and addressed. Through community 

consultations and discussions adaptation options will be determined and decided 

upon for the two case study communities. This adaptation options can be replicated 

in the similar communities in the Solomon Islands. The study outcomes highlight 

the importance of contextualising the use of existing participatory assessment and 

tools to better respond to local perceptions and needs when assessing climatic and 

non-climatic threats to coastal and small island communities in relation to water 

security. The data generated from the study also provide a baseline situational report 

of the two study communities that could be applied for adaptation planning and 

monitoring and evaluation purposes in other similar communities. Finally, the 

findings of this study may be used to inform future climate and disaster resilience 

interventions for the communities of Busu and Radesifolomae as well as those with 

similar geopolitical characteristics with the study sites. 

1.6 Organisation of Thesis 

This thesis is presented as follows. Chapter two is a literature review of the national 

and global vulnerability of water resources to experienced and anticipated impacts of 

climate change. The concepts of vulnerability, adaptive capacity, adaptation and the 

impacts of climate change on water security in the Pacific Islands was also examined 

in this chapter. The second chapter was concluded with an analysis of current global 

and knowledge, gaps and the way forward.  

Chapter three discusses the methods and procedures used for data collection. This 

chapter describes the various approaches used in the sites selection process, the 

vulnerability assessment and the adaptation planning workshop. Finally, the chapter 

discusses the challenges and opportunities for this study’s methodological approach.

Chapter four discusses and analyses the results of the VA’s in three sections. The 

first two sections discusses a brief background of each study site with an emphasis 
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on the elements of exposure and sensitivity by reviewing history of hazards, their 

impacts and community responses.  The third section of this chapter focuses on 

investigating the adaptive capacity of livelihood assets to reduce community 

vulnerabilities. .

Chapter five concludes this thesis by summarising the key findings on the 

communities’ vulnerabilities and make recommendations for increasing future 

resilience of water security.  
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CHAPTER 2: LITERATURE REVIEW 

The literature review will focus on climate change, its impacts regionally and 

nationally. The literature also reviews the vulnerability of water security to climate 

change in pacific island countries. In doing so, the first section reviews the concepts 

of climate variability and climate change. The section 2.2 and 2.3 review the current 

knowledge on climate change threats and its impacts with an emphasis on water 

security within the region. Section 2.4 reviews concepts associated with 

vulnerability and adaptive capacity. Section 2.5 reviews challenges to water security 

with an emphasis on the status of water security as well as water management and 

governance. The last section 2.6 summarises the gaps in literature and the way 

forward for this research. 

2.1 Climate Variability and Climate System 

Climate Variability is a statistical description of climate extremes on all temporal 

and spatial scales (IPCC, 2007b,IPCC, 2012).  It is the state of the mean or standard 

deviations of weather events occurring over annual, decadal and inter-decadal time 

scales. Climate variability is related to weather events in that its quantifiable 

variables are similar and not limited to the mean extremes of precipitation, 

temperature, drought and humidity. The El Niño-Southern Oscillation (ENSO) 

events and the Pacific Decadal Oscillation (PDO) are physical manifestation of 

climate variability (IPCC, 2007b). 

The ENSO is a major feature of the Inter-annual climate variability in the Pacific 

with a period of two to seven years. According to  the Australian Bureau of 

Meteorology and CSIRO ( 2011), ENSO is characterized by distinct patterns of 

change in; winds, surface atmospheric pressure, surface and sub-surface ocean 

temperatures, precipitation patterns and extremes, cloudiness and convection across 

the tropical Pacific. It is broadly understood that the intensification or weakening of 

the South East Trade winds is the main cause of ENSO. 

The IPO and the PDO are essentially the same Inter-decadal variability (Deser et al., 

2004). The IPO and PDO tend to have an alternating effect on SST’s, pressure and 

sometimes rainfall and dry seasons across the pacific in an ENSO like manner on a 
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decadal and inter decadal time scale. In theory ENSO-like patterns of decadal 

variability can arise from random changes in ENSO activity from decade to decade 

(Power and Colman, 2006). 

The concepts of weather and climate are very important in understanding the climate 

variability and climate change. Climate is generally defined as an average of weather 

for a period of more than 30 years (IPCC, 2012). Weather on the other hand is 

defined as the behaviour of the atmosphere on a particular time and place. The 

variables of weather includes atmospheric temperature, precipitation, air pressure, 

humidity, cloud cover, visibility and wind (Ahrens , 2001, IPCC, 2012).  

The IPCC (2007b) described climate statistically through physical variables such as 

average and seasonal changes in temperatures, precipitation, humidity, wind 

patterns, wind intensity and dry spells. The changes in these attributes of the climate 

are often measured on a monthly, inter-annual and decadal timescale (IPCC, 2007b). 

The definition of climate change varies among scientists and institutions. According 

to IPCC(2007a), climate change is referred to as any change in climate over time. 

The United Nations Framework Convention on Climate Change (UNFCCC) defined 

climate change as directly or indirectly related to human activity which is in addition 

to natural climate variability observed over two to more decades (IPCC, 2007a, 

Kelman and West, 2009). This implies that climate change is a result of changes to 

the climate (or system). The next section reviews the climate system and the 

enhancement of the greenhouse gases which subsequently led to climate change.  

2.1.1 Climate System, Greenhouse Effect and Climate Change 

The climate system is the resultant of dynamic interactions of its five major 

components that can be broadly categorised into the namely: atmosphere, 

hydrosphere, cryosphere, land surface, and biosphere (IPCC, 2007b). The whole 

system is powered by heat energy from the sun (Figure 2.1). The absorption, 

dissipation and changing state of this energy as it transfers between the components 

of the climate system (climate drivers) at different rates causes the variation of our 

climate and weather globally (IPCC, 2007b). Changes to any of the five component 

of the climate system can led to the climate change.  
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Figure 2.1: An extract of the (IPCC, 2007a) illustrating climate drivers. 

Climate drivers are specific variables of the components of the climate system. They 

may include clouds, aerosols, ozone, greenhouse gases, large aerosols, 

chlorofluorocarbons (CFCs) and earth’s albedo (ocean, snow, ice and vegetation). 

Climate drivers’ facilitates the balancing of radiative forcing between incoming 

shortwave radiation (SWR) and outgoing long wave radiation (LWR) (IPCC, 

2007b). Climate drivers represent the states in which energy from solar radiation and 

outgoing radiation is absorbed and dissipated. The efficiency of climate drivers is 

influenced by anthropogenic (emissions of greenhouse gases and land-use changes), 

and natural (volcanic eruptions, bush fires and solar variations) causes (IPCC, 

2007a). Any alterations to the state and abundance of the aforementioned climate 

drivers’ can easily upset the natural balance and distribution of heat globally on a 

seasonal, annual, decadal and inter-decadal time scales (IPCC, 2007). 

Climate change is the physical change associated with the enhancement of the 

greenhouse effect (global warming) as outgoing long wave radiation is trapped from 

escaping at the top of the earth’s atmosphere by absorptive greenhouse gases (water 
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vapour (H2O), carbon dioxide (CO2), Oxygen (O2), Methane (CH4), Nitrous oxide 

(N2O) and clouds). The enhancement of these gases in the atmosphere is mostly 

influenced by volcanoes, bushfires, deforestations and burning of fossil and bio fuels 

(IPCC, 2007b). Greenhouse effect is crucial for mankind’s survival, however its 

enhancement can lead to global warming and climate change (IPCC, 2007b). 

2.1.2 Solomon Islands Climate and Climate Variability 

The climate of Solomon Islands is tropical as it interchanges between the dry and 

wet seasons which occurs between June to October and September to April 

respectively (Australian Bureau of Meteorology and CSIRO, 2011). The northeast 

trade wind is dominant during the wet season while the south east trade wind is 

dominant during the dry season.  

Most islands in the country have an average of 3000 to 5500 millimetre of rainfall 

per annum (SIG, 2015). There is a small variation in the intensity of rainfall patterns 

in eastern and western ends of the country. This implies that there is sufficient 

rainwater potential for supporting of water security in the Solomon Islands provided 

sufficient storage capacity is available. The western end had a well-defined rainfall 

during the wet season, while in the eastern part of the country, the rainfall appeared 

almost constant as there is an unclear trend in rainfall throughout the year 

(Australian Bureau of Meteorology and CSIRO, 2011).  There is some missing data; 

however, there is evidence that maximum and minimum annual rainfalls for Auki 

had been declining (Talo, 2008).

Droughts and prolonged dry seasons initiated by El Nino and other climate 

phenomenon also impact the Solomon Islands climate. The previously mentioned El 

Nino related drought event of 1997 -1998 had caused serious water shortage in 

almost all provinces seriously disturbing government functioning.  

The country is also prone to the risk of flooding during tropical storms, for example 

the 2014 flash flooding in Honiara that resulted from high intensity rainfall of 

318mm in a day (SIG, 2015). The flooding caused loss of lives and property along 

the river banks of Mataniko River. The same rainfall event also caused widespread 

flooding and destruction in Malaita and Isabel Provinces. In the study sites, the 

consultation understands that during this event, flash flooding had resulted in the 
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excess sedimentation of streams on the coast of the mainland. Unsealed water wells 

in the study sites were polluted from high sediment laden runoffs. On the positive 

side, water tanks and household water storage containers were filled within hours. 

For the case study sites, it is the prolonged dry seasons after the heavy downfall 

periods that greatly impacted their water security as they have limited storage to 

capture water to last for more than a month. Food shortages in the after math of 

previously experienced intense rainfall events of 2015 and 2016 was a challenge for 

the Malaita Provincial Disaster management offices as the distribution of relief 

resources were critically stressed. 

In regards to temperatures, the Australian Bureau of Meteorology and CSIRO ( 

2011) states that  the national temperatures fluctuate between 25 degrees and 32 

degrees. It also states the relatively small variation in temperature is the result of the 

oceans moderating effect. The provincial headquarters of Malaita, Auki  shows a 

general warming trend between 1962–2012 (Australian Bureau of Meteorology and 

CSIRO, 2011).  

On a seasonal scale, climate variability in Solomon Islands is mostly affected by; 

ENSO related events, the east to west migration of the Western Pacific Monsoon 

(WPM) and the Madden Julian Oscillation (MJO), the South Pacific Convergence 

Zone (SPCZ) and Inter-tropical Convergence Zone (ITCZ) and the trade 

winds(Australian Bureau of Meteorology and CSIRO, 2011). The PDO and the IPO 

on the other hand tend to dominate the climate variability on the multi-decadal 

timescale.    

During an El Nino year the SPCZ and ITCZ are displaced or more pronounced 

towards the western pacific due to the intensification of the south east trade wind 

which tends to suppress the onset of the WPM until late January or February 

(Australian Bureau of Meteorology and CSIRO, 2011). In Solomon Islands, drier 

conditions are expected during the wet season while, the minimum temperatures are 

often above the normal, as there is an increase in solar radiation due to low cloud 

cover (Australian Bureau of Meteorology and CSIRO, 2011). During La Nina 

year’s, the wet season rainfall is usually above normal while temperatures are 

usually lower than normal. The cooler ocean waters are present in the region of the 
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Solomon Islands during El Nino years, while warmer waters tend to be present 

during La Nina events (Australian Bureau of Meteorology and CSIRO, 2011). 

El Nino has been proven detrimental to water sources as prolonged dry season and 

droughts can stress the availability of rain water and reduce the abundance of ground 

water in Solomon islands (Mataki, 2013). During the 1997 and 1998 El Nino events, 

there were wide spread shortage of quality drinking water throughout Solomon 

Islands (McNaught et al., 2011). The worst affected islands were the small atolls and 

islands which are highly dependent on rainwater.  

The La Nina can lead to an increase in the frequency of tropical cyclones, tropical 

storms, and storm surge events that can cause coastal inundation and river flooding 

(McNaught et al., 2011). This often results in damages of community infrastructures, 

food sources, gardens and nearby coral reefs. Flooding had also caused 

contamination of ground water resource close to rivers, streams and coastal area.  

The SPCZ and ITCZ are areas of high-pressure which are associated with cloud 

formation and more often rainfall. The SPCZ migrates across the Pacific, south of 

the equator (Figure 2.2). ITCZ migrates across equator, and this migration is 

strongly related to the variation of incoming solar radiation on the two poles on an 

annual basis (Australian Bureau of Meteorology and CSIRO, 2011).  

The Western Pacific Monsoon (WPM) is actually an extension of the Asian - 

Australian Monsoon system that migrates into the Southern hemisphere across the 

equator from the Northern Hemisphere (Australian Bureau of Meteorology and 

CSIRO, 2011). The WPM is characterized by the seasonal reversal of the prevailing 

winds from December to February and is often tied to the Madden Julian Oscillation 

(MJO) (Kim et al., 2008). The WPM transitioned into regions of both the SPCZ and 

the ITCZ (see Figure 2.2, an extract from the Australian Bureau of Meteorology and 

CSIRO, 2011). The WPM also brings alternating higher than normal rainfall and dry 

days in the Southern Hemisphere including; East Timor, Papua New Guinea, 

Solomon Islands and, on the outer edges, Tuvalu and Vanuatu (Australian Bureau of 

Meteorology and CSIRO, 2011). 

The MJO is generally referred to as a 30 to 60 days oscillation that propagates along 

the tropical regions across the pacific and onto the Atlantic Ocean (Australian 
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Bureau of Meteorology and CSIRO, 2011). This system similarly to WPM, as it 

initiates significant daily to weekly rainfall variability resulting in alternating high 

rainfall days with abrupt breaks (dry days). The phenomenon passes west to east 

across the pacific.  

Figure 2.2: Illustrates the geographical location of Solomon Islands with respect to 
the Western Pacific Warm Pool, South Pacific Convergence Zone and Inter-tropical 
convergence zone. 

The IPO have positive and negative phase changes with varying implications on 

Solomon Islands’ and the regional climate. For example, the rapid transition from a 

negative to a positive IPO phase during the mid-1970s was associated with a shift to 

an El Nino dominated period (Australian Bureau of Meteorology and CSIRO, 2011). 

In year 2000, the switching of the IPO to a negative phase has led to the rise in 

dominance of La Nina years. According to Mantua and Hare (2002), the IPO and the 

PDO are often referred to as a blend of two sometimes independent modes depicting 

distinct spatial and temporal characteristics of North Pacific Sea Surface 

Temperature (SST) variability. The precise effect of the IPO and PDO on South 

pacific climate and weather is still unclear (Power et al., 2006). 
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In short, the key climatological features that are responsible for climate variability in 

the Pacific region are the ITCZ, SPCZ and WPM.  According to the Australian 

Bureau of Meteorology and CSIRO ( 2011), these features influence the rainfall, 

winds, tropical cyclones, ocean currents and other aspects of weather and climate. 

2.2 Global and national Climate Changes 

As aforementioned, climate change can be broadly defined as changes to the climate 

system initiated either by or through human and natural cause over a period of 20 to 

30 years (IPCC, 2007b, Kelman and West, 2009).  

Historically, for more than 8000 years, the earth’s climate system had been in 

equilibrium, during this time the temperatures fluctuates between + or -  1 degree 

(Anonymous, 1995) .  This has been gradually changing that since 1800 AD, the 

pacific has been experiencing warming (Nunn, 2012). In the early 19th century, the 

increase in combustion of fossil fuels has elevated the greenhouse gases to levels 

never being recorded for the past 8000 years (Center for Climate and Energy 

Solutions, 2011, IPCC, 2014c). The unprecedented increase in greenhouse gases has 

altered the composition of the atmosphere leading to the enhancement of the 

greenhouse effect (Wigley, 2001, IPCC, 2013).  As excess heat energy is being 

trapped by the enhanced greenhouse effect, the climate system becomes heated up 

and thus contributed to rising global average temperatures among other climate 

changes affecting availability and accessibility to freshwater resources. 

The changes in the climate are a manifestation of these rising global temperatures 

prompted by the industrial revolution. According to (IPCC, 2014b), it is estimated  

that global mean temperature has risen by 0.85°C during the 20th century. The same 

source also states that both the atmosphere and ocean temperatures are increasing. 

The first 300 metres below sea surface has been rapidly warming as it captures 

energy from the climate system (Albert et al., 2010,  Center for Climate and Energy 

Solutions, 2011). It estimated that global temperatures have risen by almost 0.6 

degree Celsius over the last century (Albert et al., 2010,  Center for Climate and 

Energy Solutions, 2011) . Some of the warmest years, seasons, months and events 

have also occurred just recently. For instance, Hoegh-Guldberg and Bruno (2010) 



25

stated that in the period of June to August 2009, the average temperature for this 

period is  0.58°C above the average global temperature recorded for the 20th century.  

Figure 2.3: An extract from ( Center for Climate and Energy Solutions, 2011) 
illustrating the steady increase in global oceanic and atmospheric temperatures.  

In the Solomon Islands both atmosphere and oceanic temperatures around have risen 

gradually since the 1950s (Australian Bureau of Meteorology and CSIRO, 2011). 

Historical temperature records for Henderson and Auki weather stations have shown 

an increase in maximum and minimum temperatures since 1960’s and 1970’s 

respectively. 

According to IPCC (2014b), there is 95 percent certainty that overall warming is 

human induced. This  warming is already causing rapid melting of polar ice sheet, 

continental glaciers and mountain ice at record rates ( Center for Climate and Energy 

Solutions, 2011). The increasing temperature will also lead to changes in weather 

patterns and climate. Section 2.3 provides a review of the current and future impacts 

of climate change with the focus on changing temperature, rising sea levels, 

changing precipitation patterns and extreme weather events (cyclones and droughts) 

on coastal community’s water security. 
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2.3 Climate Change Impacts on Water Resources in Pacific Island Countries 

Climate change is already impacting livelihood assets and activities such as 

infrastructures which provide services, natural resources and ecosystems, human 

resources, financial resources and community governance (IPCC, 2014a). Pacific 

island countries are among the most vulnerable in the world to climate change and 

natural hazards (World Bank, 2013). In many tropical regions, the obvious impacts 

of climate change related effects include saltwater intrusions, changes in rainfall, 

increasing drought, increasing fires, increasing mudslides and coral bleaching 

(Albert et al.,2010, Young, 2010, UNEP, 2012).The physical impacts of climate 

change affecting water resources includes; sea level rise, salt water intrusion, 

prolonged dry season, increasing rates of evapotranspiration, increasing intensity of 

cyclones, increasing intensity of extreme rainfall events and the increase in extreme 

drought (IPCC, 2007 and UNEP, 2012). The situation in most PICs is already 

critical for the water sector, thus any change in the climate will be placing more 

PIC’s life’s to become more vulnerable to water-borne diseases (Sem and Moore, 

2009).

2.3.1 Temperature Changes and Water Resources 

The general increase of surface and ocean temperature will affect freshwater 

resources directly through the exacerbation of sea level rise (section 2.3.2), 

precipitation changes (section 2.3.3), and increased intensity of extreme events 

(2.3.4). Albert et al., (2010) classifies extreme weather as prolonged drought, 

extreme rainfall and heat waves, and the increase in intensity of tropical cyclones. 

In the Solomon Islands, under all emissions scenarios, the annual average air 

temperature and sea surface temperatures are projected to increase in the future 

(Australian Bureau of Meteorology and CSIRO, 2011). This increase in temperature 

under the different emissions scenarios is projected to be in the ranges depicted in 

Table 2.1. 
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Table 2.1:Projected temperature increase for Solomon Islands under low, medium 
and high emission scenarios (An extract from the Australian Bureau of Meteorology 
and CSIRO, 2011). 

Emission

Scenarios

2030 (degrees 

Celsius, °C )

2055 (degrees 

Celsius, °C)

2070 (degrees 

Celsius, °C)

2090

(degrees 

Celsius,

°C)

Very Low 0.4 – 0.9 0.6 - 1.2 0.4 - 1.2 0.4 - 1.2

Low 0.4 – 1.0 0.9 – 1.8 1.0 – 2.1

Medium 0.5 – 0.9 0.7 -1.4 1.0 – 2.0 1.3 – 2.6

High 0.5– 1.0 1.0 – 1.9 1.5 – 3.0 2.0 – 4.0

According to IPCC (2014c) an increase in heat of 1 degree Celsius is enough to 

elevate events, such as heat waves, extreme precipitation, and coastal flooding in 

many regions of the world. Therefore, from the table above, the ranges of 

temperature displayed by all emission scenarios could mean that there is a high 

chance temperature related hazards will likely occur in the Solomon Islands on the 

short to long term. It is likely that all this expected impacts will add more distress to 

the already stressed water security.  

2.3.2 Sea level Rise and Water Resources 

There are many instances that even without extreme scenarios; sea level rise is 

already causing significant loss of land thus threatening water infrastructures on the 

coast of high islands (Kelman and West, 2009). Sea level rise is mostly caused by 

the increase in temperature through the thermal expansion of water as well as 

melting of ice sheets in Greenland and Antarctica (IPCC, 2007, Mimura, 2013). The 

rising of sea levels is certainly the most potentially devastating climate change 

impact for low lying communities (Kelman and West, 2009). 
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An event analysis of global observational data indicates that mean sea level rose by 

about 2 millimetres per year (Mimura et al., 2007). According to satellite altimeter 

data records, the average global sea level changed rate for the period of 1993–2006

was 3.3 ± 0.4 millimetres per year respectively (Cazenave and Llovel, 2010). In 

Solomon Islands, the satellite altimetry and tidal gauge readings records sea-level 

rise of 8-10millimetres and 7.7millimetres per annum respectively (AusAID, 2010 

and Hoegh-Guldberg and Bruno, 2010). This implies that Solomon Islands sea level 

rise is three to four times greater than global observational and altimeter data 

records.  

The primary impacts of sea level rise on water resources included inundation and 

flooding of ground water resources and saltwater intrusion into rivers and 

underground aquifers (IPCC, 2001, Talo, 2008). In many small islands developing 

states, sea level rise is causing loss of land and is affecting the quality of ground 

water resources (Kelman and West, 2009). The situation is already critical for many 

small island communities’ ground water resources. The atoll islands of Ontong Java, 

Pileni Island and other small islands in Solomon Islands have already experienced 

pollution to their ground water resources as a result of salt water intrusion and 

coastal inundation (Hilly et al., 2010, and Rasmussen et al., 2009 ). Any future 

climate changes will only exacerbate the plight of ground water situation on small 

islands communities. 

The impact of projected sea level rise is likely to increase in the future (Table 2.2). 

This is likely to inundate water resources in many low-lying island communities. 

For instances, Tongatapu the main island of Tonga would have 46% of their Island 

population at risk from a metre sea level rise (Mimura, 1999).  

In the Solomon Islands both atmosphere and oceanic temperatures around have risen 

gradually since the 1950s (Australian Bureau of Meteorology and CSIRO, 2011). 

Historical temperature records for Henderson and Auki weather stations have shown 

an increase in maximum and minimum temperatures since 1960’s and 1970’s 

respectively. 

According to IPCC (2014b), there is 95 percent certainty that overall warming is 

human induced. This  warming is already causing rapid melting of polar ice sheet, 
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continental glaciers and mountain ice at record rates ( Center for Climate and Energy 

Solutions, 2011). The increasing temperature will also lead to changes in weather 

patterns and climate.

Table 2.2: Illustrates the projected sea level rise in Solomon Islands under various 
climate scenarios. This is an extract from (Australian Bureau of Meteorology and 
CSIRO, 2011). 

Emission
Scenarios

2030 (cm) 2055 (cm) 2070 (cm) 2090 (cm)

Very Low 
emission
scenario

8 – 18 14 – 31 19 – 45  24 -60 

Low Emissions 
Scenario

7 – 17 14 – 31 21 – 48 29 – 67 

Medium
Emissions
Scenario

7 – 17 14 – 30 21 - 47 30 – 69 

High Emissions 
Scenario

8 – 18 16 – 35 28 – 58 40 – 89 

There is a high confidence that coastal and low lying areas will experience impacts 

such as submergence, coastal flooding and erosion (IPCC, 2014a). This will surely 

cause a lot of water distress in small island communities (Rasmussen, et al, 2009). In 

some communities of  Roviana (Solomon Islands), a 50 cm of sea level rise will 

inundate over 50% of village land (Albert et al., 2010). From field observations and 

according to rapid assessment and scoping consultations, the case studies sites are 

already being frequently inundated by rising sea levels during spring tides, extreme 

tides and storm surges. It was understood that freshwater wells in study sites have 

also been polluted by salt water intrusion. This is an indication that water resources 

in the Small Island and low-lying communities of Solomon Islands are highly 

vulnerable to the impacts of sea level rise. 

2.3.3 Changing Precipitation and Water Resources 

The general increase in global atmospheric temperature will have varying impacts 

on precipitation changes globally.  Precipitation changes over Small Islands 

Developing States (SIDS) regions’ are subjected to large relative uncertainties that 
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even the direction of the change is not certain (Kelman and West, 2009). In general, 

the IPCC (2007b) states that high latitudes will tend to have higher precipitation 

relative to most subtropical regions which are likely to experience a declining 

precipitation trend.   

Precipitation changes are affected by factors including and not limited to 

geographical location, climate change, environmental changes, changes in rainfall 

patterns and melting snow and ice (IPCC, 2007, IPCC, 2014c). Despite the 

uncertainty in the long term projections, the current changes in nature of freshwater 

will affect SIDS through precipitation changes (Kelman and West, 2009). Rainfall 

patterns will change in timing, intensity and distribution. The scoping consultations 

and rapid assessment understood that the study sites are highly dependent on 

rainwater and ground water, thus changes in frequency, intensity and distribution of 

precipitation would result in serious water shortage as there is limited water storage 

capacity. The limited storage capacity is obviously the most probable cause to water 

shortages in the study sites. Availability is dependent on changes in frequency, 

intensity and distribution of precipitation would result in serious water shortage as 

there is limited water storage capacity. In the case of households or communities 

that are highly dependent on rainwater, prolonged dry season and droughts often 

exacerbated the shortage of quality drinking water ( SOPAC, 2007a, Duncan, 2017). 

In the Caribbean region, reduced rainfall projections is very likely to cause a major 

shortage to resources (Mimura et al., 2007). In Tarawa Atoll, Kiribati, a 10% 

reduction in average rainfall by 2050 would lead to a 29% reduction in the size of 

the freshwater lens (Mimura et al.,  2007 ,Sem and Moore 2009). In the case study 

sites, the quality of ground water is not suitable for drinking water as it is accessed 

through community wells that are mostly polluted from salt water intrusion, coastal 

inundation, sedimentation and eutrophication during periods of high runoffs. 

In the Solomon Islands’, historical data for nine weather stations from 1960’s to 

2009 indicated that the five years moving average for rainfall data is portraying a 

declining trend (Talo, 2008). This prediction has a limited accuracy as there are 

cycles of the climate that oscillates at a period of 7 and 10 years in length, so 

perhaps a longer record is required to truly establish a trend. 
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Climate change will exacerbate water resources that are already being threatened by 

population pressure and human activity (Zeidemann et al., 2013). Water resources 

will be greatly reduced to the point where water demand might not be met during 

low rainfall periods (Mimura et al., 2007). In the study sites, water shortage is an 

everyday challenge as there is limited rainwater available within the community and 

that water has to be accessed from mainland water sources which are kilometres 

away from the study sites.   

2.3.4 Extreme Weather events and Water Resources 

IPCC (2007) defined extreme weather events as rare weather events occurring 

within a statistical reference distribution at a particular place and time of year. It also 

asserts that the characteristics of an extreme weather event may vary from place to 

place depending on the weather event(s) that are typical of a specific location. This 

section broadly focuses on reviewing the experienced and anticipated impact of 

extreme rainfall and droughts on water resources at global and regional scale. 

The IPCC (2014d) stated that the increase in global mean surface temperature is 

likely to lead to more intense and frequent extreme precipitation events over most 

mid-latitude land masses as well as wet tropical regions. 

In general there is some evidence to suggest that global-scale intensification of 

heavy precipitation over the second half of the 20th  century was related to the 

increase in anthropogenic forcing’s (IPCC, 2014d). It also asserted that extreme 

rainfalls during intense tropical storms and cyclones induced flash flooding have 

already impacted PICs water resources among livelihood assets in PICs.  

In the Solomon Islands, one of the record breaking rainfall events was in 2014 when 

a 318mm of rainfall was recorded in April during a storm event. The  flooding 

caused loss of lives and property along the river banks of Mataniko River (SIG, 

2015). During the same event, there was also widespread flooding and destruction to 

food and water resources in Malaita and Isabel Provinces. In the study sites, the 

consultation understands that flash flooding inundated food gardens and carries high 

sediment load into unsealed community water wells. 
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Extreme rainfall is likely to result in a more frequent flash flooding as well as 

ground water resource pollution from sediment laden runoffs. The severity and 

frequency of extreme rainfall events is often modified by changing land use patterns 

such as upstream deforestation (Young, 2010). The consultation understands that the 

access of the study sites to Kwaimanafu river for household water use is increasingly 

been threatened by pollution from upstream deforestation for farming and rearing of 

livestock purposes. Despite the projected increase in extreme rainfall, the ability of 

small islands to acquire and utilize rain water resources will still be minimal if 

nothing is done to resolve the issues of limited water storage infrastructures. 

Climate change impacts such as prolonged dry seasons and droughts are projected to 

reduce renewable surface water and groundwater resources significantly in most dry 

subtropical regions (IPCC, 2014c). This same source also states that there is limited 

evidence to suggest somehow that this would be due to competition among water 

users. It was also projected that by the end of the 21st century under RCP8.5, there is 

medium confidence that drought prone areas will experience more frequent droughts 

(IPCC, 2014a). This same source also states at high latitudes there is strong evidence 

suggesting that a projected increase in the availability of water resources. In regards 

to the incidence of droughts, there is little change expected in the incidence of 

droughts in Melanesia and Polynesia.  

In the Solomon Islands, the eastern side of the country is likely to experience more 

prolonged dry season and more frequent water shortage (Australian Bureau of 

Meteorology and CSIRO, 2011). The 1997- 1998 and 2004 – 2005 El Nino events in 

Solomon Islands have caused severe drought conditions and prolonged dry seasons 

had caused severe shortage in water and food resources throughout the country 

(Mataki, 2013, SIG, 2015). 

2.4 Vulnerability Assessment Framework

The concept of climate vulnerability has a lot of fluidity as it depends on the internal 

system (adaptive capacity) and external attributes such as exposure and sensitivity of 

resources, infrastructures and institutions towards non climatic and climate change 

hazards. Exposure and sensitivity were examined periodically through the review of 
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occurrences of climatic and environmental hazards, their impacts and the community 

response. 

There are various methods of assessing vulnerability (Mimura, 2013, SPC et al., 

2016). This approach focuses on assessing adaptive capacity (Dumaruet al., 2017), 

and is based on the assumption that an increase in adaptive capacity should lead to a 

reduction in vulnerability (Adger et al., 2007, Warrick et al., 2016). The thesis 

analyses vulnerability of water security based on the ability of livelihood assets to 

support community adaptation.  

Figure 2.4: An extract from PACE-SD (2017) illustrating the Vulnerability 

Assessment model.  

According to Twiggs (2001), livelihood assets are defined as capabilities, assets and 

activities required to acquire means of living. These, are core to sustainable 

livelihood framework as well as the PACE-SD’s VA framework (Twiggs, 2001, 
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Limalevu and McNamara, 2012, Dumaru, et al., 2017). The PACE-SD ( 2017) 

classified livelihood assets in the following categories; natural resources capacity, 

infrastructures and services capacity, financial resources capacity, human skills and 

capabilities, institutional and governance capabilities. The aforementioned 

livelihood assets featured resources that can support adaptation. The fifth livelihood 

asset comprises the institutions and community governance and how the community 

functions to achieve water security in the face of present and future challenges. 

The VAs model (see Figure 2.4) portrays vulnerability of a system as its propensity 

to suffer structural changes as a consequence of climate hazards that are beyond the 

current limits of a systems adaptive capacity (Barnett and Waters, 2006, Gallopin, 

2007, IPCC, 2014b).  

2.4.1 Vulnerability

Gallopin (2007), states that vulnerability is also complexly related to resilience and 

can be viewed either as two sides of a coin or as two ends on a continuum. A key 

difference between these two concepts (vulnerability vs. resilience) is that 

vulnerability focuses on exposure, sensitivity and adaptive capacity, while resilience 

is linked to the ability of a social system to reduce or withstand internal and external 

disturbances or perturbations (Benson and Garmestani, 2011). These terms will be 

used interchangeably depending on their suitability.  

Climate vulnerability is defined by the IPCC (2007a) as the degree to which a 

system is susceptible to damage from, or unable to cope with the adverse effects of 

climate change, including climate variability and extremes events. Leary and 

Kulkami (2007), classified vulnerability of a system or community as depended on 

the systems exposure to stress, their sensitivity to hazards, and their ability to resist, 

cope with and adapt to the effects of internal and external stressors. In this way 

vulnerability comprises of exposure, sensitivity and adaptive capacity (IPCC, 2007a, 

Fellmann, 2012).This section (2.4) reviews the concepts of adaptive capacity, 

exposure, and sensitivity which a relative measures of vulnerability. 

The climatic vulnerability of a system can also be viewed as a relative measure of its 

exposure, sensitivity and adaptive capacity. Smit and Wandel (2006), describes a 

vulnerable system as one that is highly exposed, more sensitive with limited capacity 
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to adapt, while a less vulnerable system is one that is less exposed, less sensitive or 

has a strong adaptive capacity.  

The poor and those living in developing countries are the most vulnerable because 

they have fewer social, technological and financial resources to adapt (Cooley et al., 

2013). Solomon Islands has one of the lowest GDP’s in the region in 2010 (MFAET, 

2012), this limited financial capacity is core to a majority of Solomon Islands 

communities’ high vulnerability. The high dependence of PIC’s on tourism, fisheries 

and natural resources makes their financial capacity to adapt highly vulnerable to the 

impacts of climate change, sea-level rise and extreme events (Mimura et al., 2007).  

PIC’s water resources are also highly vulnerable to the impacts of global warming, 

natural disasters, climate changes, climate variability, and external forces (Mimura, 

1999, Sem and Moore, 2009). In Kiribati, there is a high risk that the sea will 

overtop parts or even the whole islands during storm surge and periodically thus 

causing destruction to infrastructure and salinisation of some fresh groundwater 

resources ( SOPAC, 2007a). 

2.4.2 Adaptive Capacity

Adaptive capacity is defined by IPCC (2014b) as the ability of resources, 

infrastructures and institutions to withstand and adjust to potential damage or to 

support opportunities. It is a system’s or institution’s ability to adjust to climate 

change by minimising potential damages, take advantage of opportunities or, cope 

with the consequences adverse climate changes (IPCC, 2007). It is often determined 

by the availability of human resources, natural resources, financial resources, 

infrastructures and institutions, and their ability to anticipate, cope with, resist or 

recover from, and reduce their susceptibility to climate-related hazards (Morioka, 

2012, Dumaru et al.,  2017). 

The livelihood asset approach to assessing community adaptive capacity assumed 

that a range of assets are vital for the achievement of progressive development. 

Sustainable livelihood assets are those that are able to meet the present needs 

without threatening their future abundance or efficiency. In Majuro, water collected 

from the national airport is purified for commercial purpose as natural groundwater 

resources are unsustainable (Falkland and Custodio, 1991). In the study sites, there 
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is limited quality groundwater available. The limited ground water available is 

highly susceptibility to inundation from high runoffs, flash floods and storm surges. 

This is a major challenge for groundwater resources ability to provide quality water 

for drinking. Like Majuro, the adaptive capacity of the study sites’ water security 

can be easily improved should there be sufficient political will to support 

community water developments and governance.

According to Mimura et al., (2007), poorly developed infrastructures, limited 

resources, assets and programs are typical adaptation challenges for PICs. In the 

study sites, the limited ground water resources available are highly susceptible to 

pollution from salt water intrusion, flash flooding and inundation. This is a serious 

threat to the adaptive capacity of ground and surface water. In regards to the 

reliability of rain as a source of water, droughts and prolonged dry season often 

exacerbate the issue of water shortage. The adaptive capacity of this source can be 

easily improved provided the study sites have more rain water catchment 

infrastructures. The unavailability of assets such as canoes and boats for accessing 

water resources in nearby communities is a limitation and a setback to individual 

households’ adaptive capacity. 

Adaptation on the other hand is defined by (IPCC, 2007), as an adjustment in the 

natural or human systems in response to actual or expected climatic stimuli or their 

effects, which moderates harm or exploits beneficial opportunities. Adaptation is 

viewed as actions or changes in behaviour that will either reduce exposure or reduce 

sensitivity or enhance adaptive capacity that increases actor’s ability to make 

adaptation decisions (Albert et al., 2010).  

2.4.3 Exposure and Sensitivity 

Exposure is defined as the presence of people, livelihoods, species or ecosystems, 

environmental services, resources, infrastructure and  assets in places that could be 

adversely affected by climate variability and climate change (IPCC, 2001a). In 

defining exposure it is also important to define the activity, group, region or resource 

is subjected to specific climate change impacts.  Exposure varies from region to 

region, sector to sector, and community to community (IPCC, 2001b). For instance, 
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the availability of adequate quality freshwater water resources in low lying coastal 

communities is highly exposed to heavy extreme rainfall and rising sea levels.

Sensitivity is the degree to which a system is affected, either adversely or 

beneficially, by climate variability or change (IPCC, 2007a). A very sensitive 

system is one that can be easily  affected by slightest climate changes (Albert et al., 

2010). Water sources in small island states especially atolls and coastal communities 

are highly exposed and sensitive to the effects of climate change and variability due 

to their limited size, geology and topography (Sem and Moore, 2009).  

Exposure and sensitivity both describe the potential impact that climate change can 

have on a system; however they do not take into account the capacity of a system to 

adapt to climate change (i.e. its adaptive capacity, see Section 2.4.3) as vulnerability 

is the net impact that remains after adaptation is taken into account (Albert et al.,  

2010). Freshwater systems in PICs are exposed and sensitive to the adverse impacts 

of rising sea levels which can cause salinisation of groundwater in coastal areas as 

well storm events which cause flooding of freshwater systems (Barnett and Waters, 

2006).

2.5 Water Resources in PICs 

This subsection reviews literature on the status and governance of water resources 

and sources available to Pacific Island Countries (PICs’), which are also Small 

Island Developing States (SIDs). Pacific Island Countries (PICs) are grouped under 

the SIDs according to the United Nations classification system and are comprised of 

low-lying island nations. The limited capacity and lack of water resources affects the 

adaptive capacity of the PICs to adapt to climate change impacts. 

2.5.1 Status of Water Resources 

Fresh water is an essential resource for life in the PICs. It is an imperilled, renewable 

and limited resource in some coastal communities, atoll islands and small islands 

communities (Singh et al., 2001, Burns, 2002, Rasmussen et al., 2009). Freshwater 

can occur naturally (conventional water source) or be provided artificially (non-

conventional water sources) (Falkland and Custodio, 1991,Falkland, 2002, Falkland, 
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2010 andWhite, 2012). Conventional water sources in PICs’ included rainwater, 

surface water and groundwater (see Table 2.1). Surface water is normally found on 

islands in the form of streams, springs, freshwater lagoons, lakes and swamps. 

Groundwater is found as freshwater lens in small island communities and as well as 

on the coast of highlands. Non-conventional water resources include the desalination 

of seawater or brackish groundwater, importation of freshwater, substitution (use of 

coconut water for drinking) and treatment of wastewater (Falkland, 1999, SOPAC, 

2007a, UNEP and SPC,  2012, Mataki,  2013). PICs are highly depended on 

conventional water sources (Naica and Cármen, 2016). 

Water resource availability varies dramatically across the pacific region (Duncan, 

2012). On high islands, ground water resources and surface waters like streams and 

rivers are available. Some coralline atolls also have ground water while most of 

them are highly depended on rain water which again varies greatly across geospatial 

time and space across the pacific (Hall, 1984). Table 2.1 illustrate the primary water 

source for 14 PICs. Solomon Island communities depend on surface water, ground 

water and rain water.  

There are also other communities on typical low lying atolls whose geographical 

isolation made them economically viable to access water resources on highlands 

(Duncan, 2012). Land disputes and lack of political will are among the challenges 

hindering the progressive development of water sources in the Solomon Islands. 

Water shortage is a serious problem in many small island states especially those who 

depend heavily on rainwater as their source of freshwater (Singh et al., 2001).The 

problem of water shortage is often  exacerbated by both natural and anthropogenic 

factors (Burns,  2002).  

Solomon Islands, like most PICs’ have an abundance of rainfall and natural water 

resources in nearly all provinces (Wairiu and Powell, 2006, Eberhard, 2007, 

Duncan, 2012). Having sufficient rainfall and natural water resources does not 

always guarantee the availability sufficient clean drinking water for two reasons, 

natural resources might be polluted, or there might be limited water infrastructure 

available to collect rainwater. The high population figures of pacific islanders with 

limited access to water resources (Eberhard, 2007), is a depiction of the plight of 
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water resource regionally. In PIC’s, ground and surface water are limited or lacking 

in atolls, small islands and coastal communities in anhydrous regions on high islands 

of the pacific ( Eberhard, 2007 ). Water can also be scarce in hydrous regions on an 

island region where the population superseded water capacity or water is polluted 

either by human activities or sea level rise (Rasmussen et al., 2009).  

On Pileni Island among other examples in the Solomon Islands, the quality of 

ground water resources is being deteriorating by sea level rise, poor waste 

management and sedimentation during heavy rainfall periods (Rasmussen et al., 

2009, McNaught et al., 2011).  

The quality of freshwater in the Solomon Islands is dwindling at a rate of reduction 

not well understood because of inadequate or unreliable hydrological data and 

limited knowledge of local hydrology and water resources (SOPAC, 2007b). 

Upstream logging and salt water intrusion had respectively affected quality of water 

resources in downstream and small island communities (Wairiu and Powell, 2006). 

Table 2.3: An extract from (Duncan, 2012) modified to outline water resources in 14 
PICs. 

Country Form 
(generalise
d)

Primary 
Water 
Resources

Country Form 
(generalised) 

Primary 
Water 
Resources

Cook 
Islands

Volcanic, 
volcanic & 
limestone, 
atoll 

SW, GW, 
RW

Palau Volcanic, 
limestone

SW, GW, 
RW

Federated 
States of 
Micronesia 

Volcanic, 
atoll, 
mixed

SW, GW, 
RW, D

Papua 
New 
Guinea 

Volcanic, 
limestone, coral 
islands,  atoll 

SW, GW, 
RW

Fiji Volcanic, 
limestone, 
atoll, 
mixed 

SW, GW, 
RW

Samoa Volcanic SW, GW, 
RW

Kiribati Atoll, coral 
islands, 
limestone 

GW, RW, D Solomon 
Islands 

Volcanic, 
limestone, atoll 

SW, GW, 
RW

Marshall 
Islands

Atoll and 
coral 
islands 

RW, GW, D Tonga Volcanic, 
limestone, 
mixed 

GW, RW 
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Nauru Limestone D, RW, GW Tuvalu Atoll RW, GW, D 

Niue Limestone GW, RW Vanuatu Volcanic, 
limestone

SW, GW, 
RW

2.5.2 Governance and Management 

The term governance has a broader application and can be viewed as multi-

dimensional thus its definition is based on the situation to which it is applied (Singh, 

2014). Hooper (2006), described governance as a suite of procedures used in the 

decision-making processes at different levels of governance among different sectors, 

stakeholders and jurisdictions. For instance (Cooley et al., 2013) described water 

governance as the range of political, social, economic and administrative systems 

that are in place to develop and manage water resources, and the delivery of water 

services. Gupta and Toonen (2011), describes water management as focused on 

achieving goals of water institutions or stakeholders in a socially and efficient 

manner. Water governance on the other hand encompasses water management. 

Water governance is very important especially when the water crises of the 21st 

century is identified by Gupta and Toonen (2011), as a crisis of water resource 

management at the institution level. The paradigm shift which gave rise to the 

emphasis of integrated water resource management (IWRM) from large scale water 

infrastructure investments are prompted by difficulty in maintaining large water 

infrastructures (Cooley et al., 2013). 

Solomon Islands is a party to Small islands developing state Integrated Water 

Resources Management (IWRM). The IWRM is a globally recognised planning and 

management tool that aims to manage both water and land resources through 

improved sectoral collaboration and partnership between the government functions 

and those of civil society ( SOPAC, 2007b). The IWRM concept focuses on 

establishing and improving the linkages between land and water management, 

competing sectors, government agencies, civil society and the private sector. 

In the context of Solomon Islands, the various components of water resource 

management, governance and service provision falls under jurisdiction of various 
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government department and state owned institution and private institutions.  The 

institutional structures and processes that govern water resources can be categorised 

as formal and informal institutions. 

At the national level the Cabinet appointed the National Inter-sectoral Water 

Coordination Committee (NIWCC) supported by the designated lead Ministry, the 

Ministry of Mines, Energy and Rural Electrification (MMERE), through its Water 

Resources Division, to coordinate sector activity and provide Cabinet with advice on 

water and sanitation (SIG, 2013).  The NIWCC provides a forum for the multi-

agency coordination, oversight and the regular reporting to Cabinet of 

implementation of this policy through MMERE (SIG, 2013). 

At the national level,  the water resource division within the MMERE has overall 

responsibility for water resource management (Albert et al., 2010). This department 

is responsible for the national water policies. 

Sanitation and Hygiene are associated responsibilities of the Environmental Health 

Division of the Ministry of Health and Medical Services (MHMS) (SIG, 2013). 

Under the MHMS there are also provincial government rural water supply and 

sanitation (RWSS) offices established purposely to do WASH needs assessments 

and at the same time implement community project. 

The Ministry of Environment, Climate Change, Disaster management, and 

Meteorology (MECDM) is responsible for the assessment of Environmental Impact 

Statements, preparing adaptation strategies for climate change, disaster risk 

management and monitoring climate (SIG, 2013).  

Solomon Water provides water supply and sanitation services in urban centres of 

Honiara, Auki, Noro and Tulagi. In other Provinces, the availing of water and 

sanitation services is the sole responsibility  of Provincial governments (Wairiu and 

Powell, 2006, SIG, 2013).  

In rural Solomon Islands, the accessibility to water resources is associated with land 

resources which are owned and governed tribally. In PICs, the state of community 

governance in rural villages varies from community to community. There are 

societies that have well organised governance systems and there are others which are 
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stilling progressing in a faltering manner. The practice of having village committees 

within a modern government approach can sometimes add to confusion because of 

the large number of leaders, authorities, and responsibilities within the communities 

(Mellor and Jabes, 2004).  

According to SIG (2013), no single ministry or government agency has sole 

responsibility for implementing the integrated national policy. This is a challenge for 

Solomon Islands government as there is a lot of fragmentation in water resource 

management, governance and development responsibilities (Wairiu and Powell. 

2006). According to WaterAid (2012), the weak capacity of local institutions to plan 

for and respond to drought events exacerbates water shortages further perpetuating 

poverty and stifling human development in rural areas. 

Institutions in this case encompass the structures, principles, formal norms, and rules 

supporting societies sustainably manage their freshwater resources. In the Solomon 

Islands, the current land tenure system and the major disconnection between weak 

resource management mechanisms are among the fundamental challenges to 

progressing water security developments. 

2.6 Summary, Gaps and way forward 

Climate change related impacts are already causing distress to water resources and 

livelihood of societies globally and throughout the pacific. With current climate 

projections, it is estimated that the change will cause even more havoc to water 

resources in the future as global temperatures will continue to increase. This increase 

is likely to exacerbate sea level rise, intense storms, cyclones, droughts, prolonged 

dry seasons and evapotranspiration. The most prominent aspects of climate change 

impacting water resources in PICs are illustrated in Table 2.4. 

Table 2.4: Summary of potential future prominent climate impacts on water security 
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Sea level Rise  Water pollution induced by coastal 
inundation of ground water 
resources in small island 
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communities.
Sea level Rise Salt water intrusion induced 

salinisation of fresh groundwater
resources  

Increased 
Intensity of 
Cyclones

Increased wind 
force, Extreme 
rainfall and flash 
floods

Destruction to water infrastructures 
(rain water catchment systems and 
dams) and pollution to surface and 
ground water sources.

Increased 
Intensity of 
Storm Surges 

Increased rainfall 
intensity and Flash 
flooding

Inundation and pollution of coastal 
water resources due to high wave 
intensity. 

Increased 
Evaporation 

Extreme terrestrial 
Evaporation 

Ground Water Shortage due to 
reduced ground water reserves. 

Changes in 
Rainfall
Pattern 

Extreme Drought  Water shortage due to low rainfall 
and low ground water recharge. 

Changes in 
Rainfall
Pattern 

Prolonged Dry 
Seasons

Water shortage due to low rainfall 
and low ground water recharge. 

Changes in 
Rainfall
Pattern 

Increased in 
Extreme rainfall 
event 

Pollution to ground water resources 
and infrastructure due to high 
runoffs and flash flooding. 

In the Langalanga lagoon of Solomon Islands, data pertaining to climate change 

impacts, vulnerability and adaptation is not adequate. This study will investigate 

climate change impacts on water security in Langalanga lagoon of Malaita Province. 

The vulnerability of coastal communities’ water security is assessed by cross 

examining the ability of available community resources and institutions, to support 

water security. 

The traditional governance mechanisms are barely functional and mostly informal. 

In the Langalanga Lagoon of Malaita, there is little known about the water 

governance and management in small island communities. The lack of water 

management and government plans at the community level is a gap. This study 

focuses on understanding community vulnerability as well taking the initiatives to 

programme the adaptation options for community with an emphasis on water 

security through community participatory research and planning approach. 
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CHAPTER 3: RESEARCH METHODOLOGY 

3.1 Introduction 

Coastal island communities in Solomon Islands are highly vulnerable to the impacts 

of climate change (Rasmussen et al., 2009). The aim of the thesis is to assess the 

vulnerability of two communities within the Langalanga lagoon, and to suggest the 

pathway to sustainable development of water resources. 

In doing so, this chapter will outline and discuss the methods and tools used in 

collecting data for assessing water security vulnerability. This chapter also features 

an overview of the site selection processes (scoping assessments and consultations), 

as well as in-depth discussion on research methods used for gathering information 

including focus group interviews and discussions, household surveys, infrastructure 

mapping and field observations. The aforementioned tools and methods were used to 

collect, organise and analyse community water security vulnerability. 

The workshops involved community groups identifying, discussing, prioritisation 

and presenting WASH issues, their root causes and solutions. The community 

workshops also synthesised adaptation plans for the prioritised community issues 

with an emphasis on water resources. 

3.2 Overview of Research Methods, Tools  

This section gives an overview of the research methods and tools used to collect 

information for this thesis. Generally the process involves different levels of 

stakeholder consultations, tools for gathering information and assessment 

frameworks for analysing collected information. The whole process can be broadly 

categorised as site selection, vulnerability assessment, mapping activities and 

community adaptation programming workshops (Figure 3.1). 

The site selection process includes subnational stakeholder consultations, 

community consultations and scoping assessments (rapid assessments and the 

review of existing documents). The site selection process is based on the 

community’s exposure, sensitivity, history of hazards and community responses, the 
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level of community need and more importantly the willingness of community to 

participate in the research activities.  

Figure 3.1: A flow chart of the mixed research methodological approach used for 
selecting sites, assessing vulnerability and devising adaptation option for water 
security. 

This research assessed water security vulnerability by reviewing adaptive capacity 

of communities in alignment with the VA framework developed by the Pacific 

Centre for Environment and Sustainable Development (PACE-SD) of USP. The 

water security vulnerability assessment is introduced through a participatory story-

telling and awareness sessions. Data for this thesis is gathered through community 

consultation, stakeholder consultation, rapid assessments, literature review focus 

group discussions, household survey, infrastructure mapping, field observation and 

community workshops. Data collected from these aforementioned methods will be 
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used to cross examine how well livelihood assets (resources) was, is or will be able 

to support the past, present and future water security in the Langalanga lagoon.  

Hazards Maps are used to illustrate exposure of water security to climate change 

impacts. The sensitivity of these resources and infrastructures will be assessed based 

on the history of impact and community response to previous hazards. The group 

workshops and presentations were used to identify and discuss the problems, causes, 

solutions as well as the synthesis of water adaptation programming. 

3.3 Research Timeline 

The various methods of gathering information are purposely for triangulation of 

information that was being collected. The approval to conduct research in the study 

sites is the decision of the respective community elders. The field assessment 

activities were done in three separate visits (See Table 3.1 below). The first one took 

place on the 20th of February, this was initial stakeholder consultation. The second 

one was executed on the 01st of April 2015 and ran for 5 days. The third phase of the 

field assessments started on the 22nd of July and ended on the 24th of July 2015.  

Table 3.1: An outline of research activities conducted in Malaita for February, April 
and July 2015

Assessment 
Stages 

Busu Community Radesifolomae 
Community 

1. Scoping 
and Rapid 
Assessment 

Date: 20th of February 2016 

5 Participants

2 Facilitators

Principle Research 
Agriculture Extension 
Officer 

Date: 20th of February 2016 

3Participants

2 Facilitators

Principle Research 
Agriculture
Extension Officer 

2. Awareness 
and Story 
Telling 

1st of April 2015 

1 Combined Group 

2nd of April 2015 

1 Combined Group 

3. Focus  3 Focus Discussion 5 Focus Discussion 
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Assessment 
Stages 

Busu Community Radesifolomae 
Community 

Group 
Discussions 1st of April 2015 

Two Men’s Groups: 20 
Adult Male 
Two Women’s Groups: 10 
Adult Females 
One Youth Group: 4 males - 
2 females 

2nd of April 2015 

Two Men’s Groups: 
14 Adult Males 
Two Women’s 
Groups: 12Adult 
Females 
One Youth Group: 4 
males - 6 Females 

4. Field 
observations 

Busu was slightly larger and 
crowded community in the early 
1990's.  The declining population 
was mainly due to urban migration 
as community members migrate in 
search of economic opportunities 
and services. 

No Water supply 
Highly Polluted Community 
Well  
5 Household Tanks 
Open Defecation still 
practiced 
No clinic or aid post 
High dependence on marine 
resources 
Widespread coastal 
inundation and coastal 
erosion
Water supply  accessed from 
the mainland 

Radesifolomae Community 
was established as result of 
people settling on the coast 
of the mainland after the 
Cyclones of 1968 and 1986. 
The community was 
growing until after the year 
2000 when out migration to 
urban centres had seen a 
decline in population 
mainly due to inland and 
urban migration. 

3 community 
groundwater wells, 
3 community water 
tanks and no water 
supply 
Widespread open 
Defecation 
Some form of 
animal control 
Shortage of 
gardening land 
Salt intrusion due to 
sea level and storm 
surge and flash 
flooding
Highly Vulnerable 
to cyclones, storm 
surges,  sea level 
rise

The research team visited the 
community 6 times during the 

The research team visited 
the community 6 times 
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Assessment 
Stages 

Busu Community Radesifolomae 
Community 

course of the research. during the course of the 
research. 

The principal researcher and the 
provincial officer’s experience and 
personal insights to community 
issues also form the basis of 
understanding community issues. 

The principal researcher 
and the provincial officer’s 
experience and personal 
insights to community 
issues also form the basis of 
understanding community 
issues.

5. Household 
survey

Date: 1st of April 2015 

13 households surveyed 
9 Adult Males 
4 Adult Females 
All above 20 years of age 
2 facilitators 
Principal Researcher 
Agriculture extension officer 

Date: 22nd of July 2015

17 households 
surveyed 
11 Adult Males 
6 Adult Females
1 male below 20 
years of age:  
2 Facilitators 
Principal Researcher 
Agriculture
extension officer 

6. Mapping Activity for Youth Group, to 
identify high risk community 
infrastructures especially WASH 
resources

Group 1: Google earth map marked 
with extreme high tide limits    

Group 2: Make a sketch of the
community with outline community 
Infrastructures especially WASH 
Resources

8 participants 
5 Adult males 
3 Youths Males 
2 Facilitators 

One group

Date: 1st of April 2015 

Activity for Youth Group, 
to identify high risk 
community infrastructures 
especially WASH resources 

Group 1: Google earth map 
marked with extreme high 
tide limits

Group 2: Make a sketch of 
the community with outline 
community Infrastructures 
especially WASH 
Resources

6 participants 
4 Adult males 
2 Youths Males
1 Facilitators 

One group

Date: 23rd of July 2015 
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Assessment 
Stages 

Busu Community Radesifolomae 
Community 

7.
Community 
workshops/ 
Group 
Presentation 

3 Group Workshops

Date: 22nd of July 2015 

Workshop 1: Identification of 
WASH issues, causes and potential 
solutions

Workshop 2: Prioritisation of Issues 
workshop

Workshop 3: Adaptation Planning 
Workshop 

3 Group Workshops

Date: 24th of July 2015 

Workshop 1: Identification 
of WASH issues, causes 
and potential solutions

Workshop 2: Issues 
prioritising workshop 

Workshop 3: Adaptation 
planning Workshop 

3.4 Site Selection 

The site selection process involves a series of stakeholder consultations, scoping 

assessments, rapid assessments and literature review of the case study sites. 

Stakeholders consulted included provincial government offices and non-government 

organisation working in the Malaita Province. The consultations were purposely to 

have site shortlisted and finalised. The community scoping and rapid assessments 

were purposely to get a baseline of the study sites before actually selecting research 

sites.

3.4.1 Provincial Stakeholder Consultations 

Initially the sites for this research were supposed to be shortlisted from known Rural 

Water, Sanitation and Hygiene (RWASH) project sites. However, planned 

consultation with the Malaita RWASH office that housed the Rural Water Supply 

and Sanitation (RWSS) Project were unsuccessful.  

The shortlisted sites for this research were done through close consultation with the 

following provincial stakeholders; the Provincial Disaster Management Office in 

Malaita, Save the Children International Organisation, Provincial Ministry of 

Environmental Health, and Malaita Province’s Office of the Premier, the Health 

Promotion unit of Malaita Province and Malaita Agriculture Department. 
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Through initial consultations with Provincial Stakeholders, seven sites were 

shortlisted. All the sites were visited according to the schedule on Table 3.2. The 

first four sites are located on the river banks and had a history of devastation from 

flooding which had previously resulted in food and water shortages. The other three 

are coastal communities which are also prone to flooding from sea level rise, storm 

surges, cyclones and prolonged dry seasons. All these communities have a high level 

of WASH related needs. 

3.4.2 Initial Community Scoping and Consultation Assessments 

Initial community consultations and rapid assessment from the 18th to the 20th of 

February 2015 formed the basis of the scoping data.  The team comprised the 

principal researcher and two provincial government officers from the Ministry of 

Agriculture and life stock extension unit and Provincial Disaster Management Office 

as they had previous working knowledge in the shortlisted sites. The consultations 

for California, Gwaunaru’u, Tafurade, Busu, Radesifolomae and Firifou 

communities were confirmed with the help of Provincial Government Officers 

working in the area. 

Six community consultations were held in six out of seven communities (see Table 

3.3). Financial constraint is a determining factor which makes the sites to be 

clustered around the Central and West Kwara’ae Region of Malaita and the 

Langalanga Lagoon (Provincial Ward 30, Ward 29 and Ward 2). The consultations 

were purposely to; explain the scope of the research project and its relevance for the 

community and the researcher team. 

The small island communities were selected based on their level of vulnerability to 

flooding from rivers and sea level rise, history of environmental impacts due to 

climatic and non-climatic threats, history of freshwater shortage during droughts and 

flooding events, proximity of sites and the willingness of the community to 

participate in this research. The selected sites had a high dependency on natural 

resources. Existing community issues include exploitation of mangrove forest, land 

and water resource shortage, and the degradation of coral reefs and coastal 

ecosystem.  
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All three coastal communities had a high level of WASH related needs as they did 

not have direct piped water supplies in their communities and more than 98% of the 

respondents’ still practice open defecation. The selected sites for this case study 

were the three communities in the Langalanga Lagoon of Malaita Province that have 

similar geographical and political challenges to atoll island communities.  

Table 3.2 Communities Scoping Consultations dates in Malaita Province 

Date Site Name Activity Location 

18th of 
February 

2016

Dala 
Community 

To arrange for scoping consultations; 
prominent elders were not located and 
there was no leaders were supposed to 
call back but there were no response. 

River Side 

Gwaunaru’u 
Community 

Arrange for scoping consultation on 
the 19th February. Schedule meeting 

for next day. 

River Side 

Tatafurade 
Community 

Arrange for scoping consultation on 
the 19th February. Schedule meeting 

for next day. 

River Side 

19th of 
February 

2016

California 
Community 

Community Consultation and Scoping River Side 

Gwaunaru’u 
Community 

Community Consultation and Scoping River Side

Tatafurade 
Community 

Community Consultation and Scoping River Side 

20th of 
February 

2016

Firifou 
Community 

Community Consultation and Scoping Small Island 
Community 

Busu 
Community 

Community Consultation and Scoping Small Island 
Community 

Radesifolomae
Community 

Community Consultation and Scoping Low lying 
Coastal

Community 
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3.4.3 Rapid Assessment 

Rapid assessment is an intensive, team-based qualitative survey that utilises semi-

structured interview questionnaires (Appendix A) purposely to get people’s

perceptions about existing issues (Beebe, 2009). In this case, the rapid assessment 

was purposely to establish a brief background of the community’s history, 

governance, demography, community water resources, human skill and knowledge, 

natural resource, and history of disasters. The rapid assessment is purposely to 

establish the extent of community vulnerability through a rapid assessment into 

communities’ adaptive capacity, exposure and sensitivity to climatic and 

environmental hazards (Limalevu, 2009). 

The rapid assessment was being informed by the local knowledge and experiences 

of the Principal Researcher and Field Assistant as they are from the Langalanga 

lagoon region of Malaita Province .The use of general field observation techniques 

provides an opportunity for researchers to cross examine the challenges and 

identified during rapid survey (Limalevu, 2009). The rapid assessment conducted in 

the communities took less than four hours to complete.  

3.4.4 Review of Existing Documents 

This component assembled relevant socio economic data and climate related 

information for Solomon Islands and Malaita Province. Sea level rise projections 

were sourced from the Pacific Climate Change Science Programme and CSIRO 

publications. Rainfall records for the case study sites were approximated to records 

from Auki in Malaita. The rainfall data for Auki was supplied by Department of 

Meteorology, Solomon Island Government. Demographic and social characteristics 

of the Langalanga Lagoon were sourced from the 2009 Census report. 

3.5 Water Security Vulnerability Assessments Methodologies 

Water security was defined by Cook and Bakker (2012) as having reliable access to 

protected water systems and resources that are secure from the impacts of 

hydrological hazards. The duo also states that having good water security includes 

having easy access to water supply, functions and services that are managed in an 

integrated and equitable manner. This definition has many resemblances to PACE-
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SD Vulnerability Assessment Frameworks in that they both revolved around 

components of; accessibility to sufficient and protected natural water ecosystems 

and resources, water infrastructures and services, water governance and institutions, 

and financial resources to support water developments as their basis for quantifying 

vulnerability and adaptability. 

This thesis assesses vulnerability of water security in alignment with PACE-SD’s 

Vulnerability Assessment framework. The approach assessed the vulnerability of 

coastal communities’ water security to climate change through the examination of 

the adaptive capabilities of livelihood assets (Table 3.3) available to support water 

security. The livelihood assets enabling adaptive capacity of system includes; natural 

resources, infrastructures and services, financial resources, human resource and, 

institutions and governance (Dumaru et al., 2017).  

Vulnerability is assessed by cross examining the adaptive capacity of livelihood 

assets against the ability of household security objectives to support adaptation in 

the face of present and future climate change (Dumaru et al., 2017). Water security 

is one of the seven household security objectives for adaptation under the VA 

framework (Dumaru et al., 2017). Its vulnerability can be measured through 

deductions made from information gathered through a variety of methods (Sections 

3.5.1- 3.5.4). 

The assessment of vulnerability is done through the analysis of information gathered 

from the site selection (Section 3.4), vulnerability assessments stages of the research 

(Section 3.5) and Community Adaptation Planning Workshops (Section 3.6) stages 

of the research (Figure 3.1). Gathering of data through a variety of sources allows 

triangulation of information that was being collected. 

Table 3.3 portrays the approach taken by the research in the attempt of deducing and 

comparing past, present and future vulnerability of water resources in the study sites. 

The approach assigns adaptive ability scores against livelihood assets based on the 

findings and professional insight (Appendix B). In short, the approach perceived 

having good water security as core to building future community resilience to 

disasters. In the same way good water security is a step towards better adaptation 

and reduced vulnerability to climate change impacts.  
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Table 3.3: Water Security Vulnerability Assessment Score Sheet. A modified extract 
from PACE-SD’s (2017) VA framework

Water Security Vulnerability Assessment Score Sheet

Livelihood Assets Past ability to 
support water 
security

Present ability to 
support water 
security

Future ability to 
support water 
security

Natural Resources 

Infrastructures And 
Services Capacity  

Financial 
Resources 
Capacity

Human Skills and 
Capabilities,

Institutional And 
Governance 
Capabilities

This thesis attempts to quantify vulnerability using a simple calculation for 

vulnerability index (Appendix B). The vulnerability index deductions assume that 

greater the Vulnerability Index scores, the greater the vulnerability of the water 

security. The scores are based on the researchers’ knowledge after analysing the 

data. In this dissection, scores 1 to 5 are assigned with the lowest value signifying 

poor ability and the highest value (5) signifying excellent ability of the livelihood 

asset to support water security. Adaptive capacity designated scores; 1 (Very Poor 

Ability), 2 (Poor Ability), 3 (Good Ability), 4 (Very Good Ability) and 5 (Excellent 

Ability).  

A vulnerability index score is actually a vulnerability ratio figure that can ranges 

from 0 to 1 (Appendix B). The greater the value signifies a greater vulnerability. The 
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water security vulnerability index score is calculated as the difference between 25 

and the Total Adaptive Capacity divided by 25.  

3.5.1 Participatory Awareness and Story Telling 

The vulnerability and adaptive capacity assessment is introduced through a 

participatory story-telling and awareness sessions (Limalevu and McNamara, 2012). 

This activity allows the researchers to introduce the community about the purpose of 

the study and a brief of climate change. This session also offers enough time for 

community participants to ask questions. The awareness focuses on introducing the 

community to the concept of climate change and, allows them to share and reflect on 

the climatic and non-climatic hazards that had impacted their communities. This 

session took less than 30 minutes. 

3.5.2 Focus Group Discussion 

The focus group discussion method of collecting data originated from sociology 

(Freitas et al., 1998). Focus group discussion involves a series of in-depth interviews 

regarding a specific topic; this happen in groups with specific composition such as 

gender, age, interest groups, resource user groups and etcetera (Freitas et al., 1998, 

Morgan, 1999).  

This method is a self-evaluation process, it captured the interaction of participants’ 

in a series of group specific discussion as they relate or debate their own answers to 

the ideas and contributions towards a particular topic (Freitas et al., 1998, Morgan, 

1999). The opportunity provided by this methodological approach had proven to be 

useful for acquiring qualitative data in this case as there was limited time and a 

shortage of facilitators.  

The focus group discussions revolved around the status of livelihood assets and their 

ability to support water security in the face of present and future climate hazards. 

The five livelihood assets that were assessed included natural resources capacity, 

infrastructures and services capacity, financial resources capacity, human skills and 

capabilities, institutions and governance capabilities (Dumaru et al., 2017).  

Focus group discussions were done in gender and age groups. The focus group 

comprises of 6 to 10 members per discussion group and the discussions conducted 
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took less than three hours to complete. The focus group discussions assessed 

community adaptive capacity by investigating the availability, accessibility, 

distribution, status, capacity and capabilities of resources, infrastructures, services 

and institutions to support water security needs in the face of present and future 

climate change (Appendix C). 

3.5.3 Household Survey 

At the national and international levels, household surveys are an important source 

of data for policymakers. According to IHSN (2009), data collected through 

household surveys possessed a unique value as it provides an opportunity for 

detailed cross examination among different topics not limited to demography, 

health, employment, income and expenditure. 

The household survey questionnaire (Appendix D) aimed to collect information 

regarding communities’ baseline socio-economic and community perceptions on:  

climate change and weather; 

preparedness and mitigation to disasters;  

availability, affordability and reliability of water resources; and 

Perception about status of community water resources. 

A total of 29 participants representing an approximate 21% of the total households 

from Radesifolomae and Busu communities volunteered to take part in the 

household survey (Table 3.5).  

Table 3.4: Demography of household survey population  

Community Female Male Total

Busu 5 8 13

Radesifolomae 5 11 16

Total 10 19 29
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From Table 3.4, there were more males than females. This is a sampling issue as 

there appears to be more men than women who agreed to take part in the survey. 

There were also incomplete survey forms that were not included in the results of the 

household survey. Radesifolomae and Busu Community have 55% and 45% 

respectively of the total sample population. Approximately 69% of the respondents 

in Radesifolomae Communities are males. In Busu, approximately 38% of 

community respondents are female. 

Figure 3.2: Percentage of various age groups of survey participants in the two case 
study sites. 

In regards to age composition, a majority of approximately 77% of the respondents 

fall within the age categories of 20-50 years age group and 17.1% of the respondents 

were older than 50 years of age. In Busu, approximately 46% of the respondents 

belonged to the age group of 20 to 35 years, while in Radesifolomae; it was the 36-

50 years age group that has the highest number (approximately 44%) of respondents 

(Figure 3.2).  
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The household survey was not compulsory and only community members, 

especially adults who were willing to take part in the survey undertook it. The 

results for the survey are presented graphically in the Results and Discussion 

chapter. 

The challenge to getting a greater household survey sample was mostly due to the 

shortage of facilitators, time limitation and the reluctance of some community 

members to participate namely due to various reasons such as anxiety and 

communication barrier. 

3.5.4 Infrastructure Mapping 

The mapping exercise illustrates the community experiences and knowledge about 

the exposure of community water infrastructures and resources to climatic and 

environmental hazards. Community members who had artistic skills did the activity. 

This is a group activity and the groups comprised of young adults from both 

genders. 

The activity included sketching a map on a butcher paper illustrating the location of 

major community water resources and infrastructures and the extent of their 

exposure to climatic and non-climatic hazards.  

The second section of this activity investigated the housing infrastructures based on 

the materials they are made of. The results are shown in Appendix E. 

3.5.5 Field Observations 

The field observation component serves to verify the environmental issues 

highlighted during the focus group discussions, group workshops and group 

presentations as well as status of community WASH infrastructures and resources. 

The field observation focused on confirming the status of prominent community 

environmental and water infrastructure and resources issues. The field observation 

was limited to areas within the immediate vicinity of the small islands communities.  

The experience of the principal researcher and the agriculture officer helped inform 

the field observation as they from the Langalanga lagoon ethnic group. General 
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Field observations were done during the rapid assessment as well as after the focus 

group discussions. 

3.6 Community Adaptation Planning Workshops 

The community workshops and presentations have a very unique advantage as they 

examine issues, causes and solution in a participatory manner similar to focus group 

discussion. The process involved smaller focus groups or the community as a group 

examining issues, identifying priority areas of need and developing community 

programmes to resolving the prioritised problematic areas.  

There were three group discussion activities, the problem, cause and solution 

workshop (Section 3.8.1), the community prioritisation discussion workshop 

(Section 3.8.2), and the adaptation-planning workshop (Section 3.8.3). 

Group discussion provides an opportunity to understand the insight and experiences 

of the community members. The discussion was steered by the facilitator and the 

bulk of knowledge generated was based on community experiences and perception 

on their existing issues.  The group presentation component of these activities was a 

self-verifying process in that should there be inaccuracy or gaps, the rest of the 

community can contribute to rectify.  

3.6.1 Problem, Cause and Solution Workshop 

These workshop sessions discussed community WASH issues prioritised from the 

previous prioritisation activity. In the case of this thesis, members of the community 

were given an opportunity to identify; what they think their community water 

security issues are, what they think caused these issues and the potential solutions 

for these issues. For this activity, the community was divided into gender-based 

focus groups. The activity involved up to 30 minutes discussions which were noted 

on butcher papers (Appendix F). The outcome of the discussions was presented to 

the whole community for their feedback during the 10 minutes group presentations 

and self-evaluation. The emphasis of the problem, cause and solution workshop’s

discussions is on Water Security Issues.
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3.6.2 Community Prioritisation Workshop 

The community prioritisation workshop involved voting by members of the 

community in the study sites to prioritise their community issues. The activity 

involved asking the participants to close their eyes and raise their hand to show 

support to which sector they think should either be their first, second or third 

priority.  

There were three rounds of voting, one for each of the three priorities. Participants 

were only allowed to raise their hand once during the vote for a particular priority. 

Both communities identified water security as of prime importance. Thus, it was 

from these selected priorities that the adaptation-planning workshop synthesised 

community-working programmes for reducing of community water security 

vulnerability. 

3.6.3 Adaptation Planning Workshop 

The adaptation-planning workshop synthesised the working plans and programmes 

to resolve identified priorities from the previous workshop. The workshop was done 

in a single group consultation style.  

The activity involved the facilitator leading the community groups into devising 

practical solutions for prioritised sectoral issues through a participatory process. 

The process involved: the identification and setting of strategic goal objectives for 

previously identified sectoral issues; the setting of progressive timed activities, the 

allocation of resources including a budget, identifying of community contributions, 

identifying of potential stakeholders, assigning periods for various activities, and 

identifying the indicators for monitoring progress (Appendix G). 

The sectoral plans were supposedly to be integrated into current community 

governance mechanism. The progression of proposed plan and community program 

has not been monitored as there were limited financial resources available to support 

follow up consultations and meetings. The local government on the other have 

limited resources to contribute towards the objective. The challenges and limitations 

to this setback will be discussed in detail in the preceding subsection. 
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3.7 Challenges and Opportunities 

Through the course of the fieldwork and research, the fundamental challenges faced 

when collecting data can be generally categorised as related to socio-cultural 

barriers, technical limitations including the risk of community perceptions being 

shaped by the research. On the other hand, these challenges could also be the basis 

for developing opportunities for future research of similar nature. Therefore besides 

challenges, opportunities for rectifying challenges will also be discussed in the 

preceding sub sections. 

3.7.1 Socio-Cultural Barrier and Opportunities 

The reluctance of certain individuals from both genders to participate freely in the 

discussion was a challenge. Through the course of the community engagement in the 

research, it was understood that that the reluctance of certain individuals to 

participate despite being present was mostly due to the relatively lower personal 

confidence, communication challenges such as hearing imparity problems, anxiety 

and respect to cultural authority, and also just the obvious lack of insight and 

cognitive understanding on the subject under discussion.  

In regards to the interviews and discussions, the lack of response by some members 

of the community might be due to the fact that they knew very little about the 

community because some of the young people (male and female) just got married 

into the communities’ only recently. A quantitative figure is not available however 

there are certain individuals who fell under this category. 

In terms of traditional and cultural knowledge, there were some challenges in 

collecting traditional medication knowledge since this was treated as an inner circle 

knowledge that is only shared among certain members’ family, clan or tribal 

members. This has led to the lack of traditional knowledge information collected or 

captured during the research. 

3.7.2 Time Limitation and Opportunities 

The collection of data was done in a limited amount of time due to budget 

constraints. This made it difficult to do an in depth study on water resources as well 
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as detailed community household survey. Community participants played a very 

important role in the data collection process. The limited relative responses from 

participants in a fixed period of time during the various information gathering 

processes could be a limiting factor to gathering detailed data.  

On the hand, in order to increase time efficiency, the use of well-trained community 

research assistants will be crucial for achieving this desired outcome. 

3.7.3 Financial Limitations and Opportunities 

In regards to the adaptation and management plans formulated through the course of 

this research, there was no monitoring and evaluation activity to verify the progress 

of the research as there were minimal funds available for logistics support. For this 

study sites, the USP-EUGCCA Project actually supports the communities based on 

the priorities set by these communities during the assessment and the workshops.

The task to monitor and sustain the programmed adaptation and management plans 

can be made possible by forging synergies with government and other NGO 

programmes. In the case where this connection is lacking, existing government 

programmes needs to be reorganised strategically so as to cater for the monitoring 

and supporting of community development needs. 

3.7.4 Technical Limitations and Opportunities 

Technically, besides the principal researcher, community assistants have very 

limited formal knowledge on applied field research. To counter this, provincial 

government officers working in natural resources departments should be invited to 

assist in the information gathering process.  

The use of community assistants to support the information gathering process is 

tedious and time consuming as the progress of community assistants had to be 

checked from time to time during the interviews and discussion sessions. This is 

important for ensuring that the data collected is of good quality. 

The limited local assistants available during household surveys coupled with the 

relatively low level of understanding from most participants had resulted in some 

incomplete responses. This could be easily improved next time if more human 
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resources are used to collect the data during household surveys. Incomplete survey 

forms were omitted from the household survey. 

3.8 Summary 

The aim of this research was to assess the vulnerability of three communities within 

the Langalanga lagoon in the context of water security. The case study sites were 

selected based on their geographical setting, their vulnerability to climatic and 

environment threats, ease of accessibility and more importantly communities’ 

willingness to participate.  

The study used both qualitative and quantitative methods to collect data. The 

primary sources of data included key informants interview, structured 

questionnaires, focus group discussions, household survey, field observations, group 

workshops and presentations. 

The research methodology process can be summarised into three stages. The first 

one involved the site selection methodologies, which included stakeholder 

consultation, rapid assessments and review of existing documents.  

The second stage investigated vulnerability of community water resources by 

focusing on assessing the ability of five livelihood assets to support water resources 

and infrastructure development. This section investigated the community 

vulnerability through focus group discussions, household survey, infrastructure 

mapping and field observations.  

The third stage focused on gathering community perception on the WASH issues, 

their causes and solutions. This section also focused on assembling community 

adaptation plans for improving of community resilience with an emphasis on water 

resources. 
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CHAPTER 4: RESULTS AND DISCUSSION 

4.1 Introduction  

This research study assesses the vulnerability of Busu and Radesifolomae 

communities’ water supply to climate change. The two communities are located on 

low lying coastal areas in Langalanga lagoon, in the Solomon Island’s second largest 

Province of Malaita. The chapter presents and discusses the field assessment results 

of the study in four sections. The first two sections (4.2 and 4.3) provide an 

overview of each case study site. The third section (4.4) compares and evaluates the 

study communities’ status and ability of five livelihoods assets to reduce water 

resource vulnerability. Data collected through rapid assessments, focus group 

discussions, household survey, mapping activities and field observations were 

interwoven in all sections (4.2 to 4.4) in assessing vulnerability. The assessment of 

vulnerability in this case study highlights the adaptability of livelihood resources in 

the following categories; natural resources, infrastructures, financial resources, 

human resources and institutions. The summary of water resource vulnerability is 

featured in the preceding chapters. 

The Langalanga lagoon is relatively shallow and runs for about 22km along the 

heavily populated north-western coast of Malaita Island (Roegera et al., 2015). The 

lagoon comprises a chain of fringing and barrier reefs intermittently broken by many 

passages and channels. Radesifolomae is located on low-lying land on the coast of 

the mainland. Busu Community is positioned on an artificial island approximately 

2km Northeast off the coast of Radesifolomae (Figures 4.1). The artificial island of 

Busu is built from coral boulders, rubbles and gravels on top of fringing reefs since 

more than 8 to 10 generations ago. Life in Langalanga communities revolves around 

shell money trade, subsistent and commercial fishing, boat building and shipping 

industry, marine ecosystems and artificial islands. There is a relatively high 

dependency on processed food due to a shortage of suitable gardening land. 

The marine resource has been a key livelihood resource for the Langalanga people 

since time immemorial. Increasing dependency and extraction of marine resources 

have dwindled the sizes and abundance of most reef species (see Appendix H and I). 

Traditionally, the building of fish pens (Ere’ere’s) with small openings (Afiafi) is a 
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typical management mechanism used by the Langalanga society (Akira, 1996). 

These structures are often built on the reef flats using coral boulders and rocks. The 

sizes of fish pens range from tens to few hundreds of square meters in dimensions. 

These structures are often owned and managed by clans and tribes. The fish pens 

have little openings that allowed fish to move in and out with the rising and falling 

tides. The small passages in the fish pens allowed fish to be caught with nets and 

spears selectively based on size and species. Within the fish pens’ boundaries the 

harvesting of right fish species’ and non-fish species’ sizes are core principles to 

traditional marine resource management system. This system is strategic as species 

were caught and harvested on seasonal basis minimising fishing pressure on any 

particular species. The breakdown of this and other management systems is a threat 

to the societies’ socio-cultural resilience.  

The coastal zone of the Langalanga lagoon has a population density of 

approximately more than 75 persons/ km2 (SPC, 2008). This is four times greater 

than the national population density (17 people/km2) and, more than twice Malaita 

Province’s average density of 33 people/km2 (Foale et al., 2011 and Roegera et al., 

2015). This high population density has been exerting excessive pressure on limited 

water resources available to the study sites. The combined population of the case 

studies is about 667 individuals. In Langalanga society, two or more households 

dwell together in extended family homes as shortage of housing is an issue.  

The islands experience an oscillation between a humid and wet, and a hot and dry 

climate. The most prominent wind direction experienced by the Langalanga Society 

is the Ara (South east trade winds), Koburu (Northeast trade winds) and the Sifitolo 

(Land breeze). The Ara season is characterised by dry and hot weather while the 

Koburu season is characterised by wet and humid atmospheric conditions. 

The Langalanga society was built on community cooperation and collectivism. This 

can be viewed as adaptable attributes of the study sites. The most common form of 

preparedness towards cyclones and bad weather in the Langalanga lagoon is the 

storing of firewood under family homes. The flying of sea frigates signal the pulling 

of canoes and boats ashore to avoid being smashed by storm waves. 
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Figure 4.1: Map of two study sites in the Langalanga lagoon. The map above is a 
screen shot from Google earth accessed on the 23rd of July 2018.  

4.2 Case Study - Busu Community

4.2.1 History 

Busu means sand bank in Langalanga dialect. Busu is a predominantly Catholic 

community located in the Langalanga lagoon, 20 minutes boat ride from Auki, the 

main economic centre of the Malaita Province.  It comprises of Koalia, Alite’, 

Fodoru and Busu Hamlets (Figure 4.2).The earliest settlers on these artificial island 

communities came from higher lands of Malaita and on the coast of neighbouring 

islands. The ancestors of Busu people had distinct history of making and trading 

shell money by sailing around Malaita as well as on the coast of nearby islands of 

Isabel, Ngella, Guadalcanal, Makira and Ulawa Islands.  

Food and income security in Busu community is challenged by the lack of available 

land for crop cultivation given the artificial foundations of the island. See Figure 4.3, 

a backyard garden and community substrate. Hence, most households do not have 

their own gardens although some share cropping land with various kin tribes on the 

coast of the mainland which are also highly exposed to destruction from pigs and 

theft. Unlike many communities on Malaita, agriculture is not a main source of 
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income for Busu community. Busu community is highly depended on marine 

resources and the exploitation of these resources is already detrimental to the 

community’s resilience as well bargaining power to access water and food 

resources. 

Figure 4.2: Hamlets of Busu Community taken from Google earth on the 23rd of July 
2018.
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Figure 4.3: A backyard garden and community substrate at Busu Community 

4.2.2 Governance 

Busu community is governed by religious and traditional governance mechanism 

(Appendix J). The position of the tribal chiefs is a patrilineal inherited position 

where the chiefs are only replaced when they die. The new chief is either 

predetermined by his predecessor or is chosen by members of the tribe. The 

community also has a committee that appoints the paramount chief by a voting 

process. The chief works with the security committee (a police initiative) to maintain 

and regulate social order. The chief-appointing committee is responsible for 

resolving community disputes with other community leaders. The church committee, 

women’s group and youth groups have been instrumental in raising funds for the 

church building and, religious programs and activities. The village has a community-

elected committee responsible for overseeing social order and community 

development such as organising community clean up campaigns. Village committee 

has elections after every two years. The current village committee is the longest 

serving committee in the village. 
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4.2.3 Financial Resources 

Busu community’s main source of income is from fishing, shell money, wood 

carvings, traditional artefacts made of sea shells and marine products such as Bêche-

de-mer, bivalves, molluscs, coral boulders, mangrove fruits and firewood. This has 

led to overfishing and exploitation to the aforementioned resources within the 

lagoon.  

The shell money is the original medium of exchange in the Langalanga Society. 

Shell money is widely accepted throughout Malaita Province, Solomon Islands and 

parts of New Guinea Islands and Bougainville. However, the slowness of the local 

markets has been a challenge to shell money production as a source of income. As 

seen in Figure 4.4, other sources of income such as the trading of processed food and 

other consumables via village canteens are expanding. The minority that have no 

income are elderly respondents whom are dependent on their family member to 

support them. 

Figure 4.4: Sources of Income in Busu 
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4.2.4 Population 

Busu Community has a combined population of 230 individuals with more adults 

than children. Children are classified as below 15 years old and adults are classified 

as above 15 years old (Figure 4.5). The community population is growing very 

slowly due to out migration.  

Figure 4.5: Population of Busu Community 

4.2.5 Tribes and Natural Water Resources 

The community comprises of four Hamlets and nine tribes (Table 4.1). Each tribe 

has a committee responsible for land and the marine resource related issues. There is 

also a committee of tribal chiefs who oversee the peaceful settlement of land and 

tribal disputes in the village court.  

Table 4.1: Hamlets and Tribes of Busu Community 
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Koa’alia Kelefale, Aniboni, Koa’alia

Busu Baekwa 

Fodoru Ore’ore, Oibasi and Ambu

According to scoping consultation and rapid assessments, Busu community has 

access to rainwater tanks and fresh water lens. The consultation understands the 

quality of island freshwater lens accessed from the community well is not suitable 

for drinking due to salt water intrusion and human related pollution (more on 

pollution in Section 4.2.9).  

Figure 4.6: Community perception on Water Accessibility in Busu  
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indicated that access to mainland water resources is not evenly distributed within the 

existing customary kin-based water resource access system. 

Regarding the statement “Water is an abundant resource in Busu”, 92.3% of the 

respondents agree that there is a shortage of both conventional and unconventional 

water sources (Figure 4.7). The other 7.7% of community households that agreed to 

a certain extent that water resources are abundant, either belong to land owning 

tribes or have unlimited access to other water sources on the mainland.  

Figure 4.7: Community perception on abundance of water resources in Busu 

4.2.6 Water Infrastructures 

Rainwater collected from communal and private water tanks is the main source of 

drinking water for Busu community with a collective storage capacity of up to 3000 

gallons for the entire community (see Appendix K and L, Water infrastructures and 

Community Buildings), community water infrastructures). Another 8000 gallons of 

potential rainwater storage tanks are not being used due to cracks and leakage 

(Appendix M). Rainwater for drinking is also collected in water bottles, jugs, kettles, 

buckets, pots, dishes and storage containers ranging from 500 millilitres to 200 litres 

from community buildings with iron rooftops during rainy days as there are limited 
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communal and private water tanks within the community. The community has one 

unsealed freshwater well mostly used for washing clothes, kitchen utensils and 

bathing (Appendix N). 

Busu Community used to have access to a water dam on the coast of the mainland. 

The dam was built in the Ako’ako spring located above the source of Loa River on 

land owned by Kwara’ae people. The system was disrupted after political and tribal 

conflicts. The portion of the system running through the Kwara’ae territory is totally 

dismantled. The remains of the water system were extracted from the lagoon and 

carried ashore on the islands. 

4.2.7 Water Governance 

Previous rainwater and water supply system projects were implemented in 

partnership with community groups (Appendix J). These water resource 

developments were funded under various government and non-government 

initiatives (Appendix K). The consultation understands that the dam water systems 

and other rainwater catchment systems were destroyed and non-functional anymore. 

There are some household who have privately owned individual rainwater tanks. 

These tanks are privately managed household heads. There is optimism among 

elders that provided these required resources and materials are available, the water 

supplies systems can be easily reconstructed. 

4.2.8 Climate Change Threats 

From the consultations, it is understood that the Busu Island Community is often 

partially inundated during spring tides, extreme tides and storm surges. Storm surges 

and high wave action during cyclones is eroding exposed portions of the island. 

Busu community is situated on an aggregate of artificial islands built on the lagoon 

side of a mangrove dominated fringing reefs ecosystem.  

The quality of the freshwater lens in Busu is already affected by the impacts of 

prolonged dry seasons and salt water intrusion events associated with extreme high 

tides, sea-level rise. At its lowest points, the island has an elevation of 

approximately not more than 0.5 m above current mean sea high tide levels 

(Appendix O). As seen in current sea-level rise projections (Section 2.3.2), under all 
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emission scenarios, without progressive adaptation, the island is likely to be toppled 

by rising sea level at the end of this century or worst loose most of its quality water 

resources before the end of this century. This is an indication that the water crisis for 

this community is just starting to see a glimpse of future challenges. 

4.2.9 Environmental Threats 

Free roaming livestock and poultry are threats to pollution of groundwater resources. 

In Busu island communities, the practice of open defecation in the surrounding 

mangrove forests close to the community is also causing widespread eutrophication 

within the lagoon. This practice is core to the limited hygiene standards of the 

community. Moreover, the rapid deforestation of mangroves forests in the vicinity of 

the study sites for household uses such as building materials and firewood is 

resulting in widespread land and marine pollution.  

The community is increasingly using the sea for swimming and washing due to 

reduced freshwater access. 

4.2.10 Disaster Management 

Disaster management plans are crucial for preparedness, response and recovery 

towards climatic and environmental hazards. Busu community does not have a 

community disaster management plan; however during the occurrence of previous 

hazards, the community responses are illustrated in Table 4.2. 

This subsection reviews the history of hazards, their impacts on the community, and 

community preparedness, and response towards most experienced hydrological and 

geographical hazards. 

These cyclones had caused widespread destruction to infrastructures and resources. 

Houses and community infrastructures such as water supplies, community wells, 

roads and foot paths and seawalls were totally destroyed. Both cyclones had greatly 

devastated natural ecosystems, vegetation and food gardens through gustily salt 

laden winds, salt intrusion and flooding from storm surges and rivers. Table 4.2, 

highlighted the history of extreme weather events and their impacts according to 

community consultations in Busu Community. 
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Table 4.2: History of hazards and their Impacts on Busu Community

1 Year : 1967 Hazard Cyclone Aeda 

Impacts Cyclonic winds , waves, storm surge and flooding had caused,

major destruction to houses, traditional houses, freshwater 
well and coconut palms, 
Total destruction to vegetation and food gardens on the coast 
of the mainland, 
Strong currents and waves that washed fish species and other 
marine life onto the community seawalls and coastline.  
Sedimentation from flooding also destroyed coral colonies. 
Destruction to coconut plantations which were a main fruit 
crops were totally damaged, and 
Heavy coastal erosion on Busu’s shoreline destroying a stone 
walling protecting the back of the island. 

Response 

and

Efficiency

of 

response 

Members of the island community runaway to the mainland prior to 
and during the course of the cyclone. 

There were some canoes that were capsized during the evacuation 
period.

The destroyed building and seawalls in Busu were rebuilt by 
members of the community. The practice is devastating to marine 
ecosystem and fisheries productivity as it involves the removal of 
coral boulders from coral reefs and mudflats. 

There are also members of the community who have travelled to 
other urban centre in search of jobs to help rebuild their broken 
homes.

After the cyclone, members of Busu Community relocated to the 
coast of Surabuta, Radesifolomae and Nazareth Communities. 
Others resettled on Bula’abu Island. 

To cater for food shortage, the people of Busu Communities 
depended on their marine resources for survival.

Water has not improved much after this as most people still paddle 
to the mainland to fetch water from stream and other water supplies 
on the coast of the mainland. 

2 Year : 1986 Hazard Cyclone Namu
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Impacts On the ocean side of Busu island, seawalls protecting the back of the 
community were totally eroded. Approximately more than 80% of 
the thatched houses in Busu and were badly damaged. Community 
freshwater wells were badly destroyed. Destruction of community 
water supply in Firifou Community.

Intense wave action had severely eroded a sand cay located on the 
ocean side of Busu Island resulting in a loss of more than 20 meters 
of the reef flat. 

Response 

and

Efficiency

of 

response 

Most of the destroyed buildings and seawalls were rebuilt by 
members of the community. Material for rebuilding of community 
houses are either sourced from broken down homes or bought from 
neighbouring landlords and resource owners.

The second wave of migration to mainland communities including 
Radesifolomae occurs after this cyclone. The water supply in Busu 
was never rebuilt after this cyclone. The support from government 
was minimal.

In the aftermath this cyclones, the recovery was locally driven by 
semi-commercial and subsistence fishing, shell money trade, ship 
crews, subsistence farmers, women and children from both 
communities.

The rebuilding of houses and community water resources were often 
done by extended families in alignment with the “Halahala’’ 
(traditional norms and custom practices). 

In Busu community, water is gathered by the women and children 
from mainland sources in clan and extended family grouping using 
dugout canoes, out triggers fibre glass canoes and out board motors.  

3 Year: 1997 – 1998 Hazard : Drought Location: Solomon 
Islands 

Impacts Food gardens became affected after the first month

The community water in Busu lost its quality due to over extraction 
coupled with very low recharge of ground water from rainfall. It 
became totally undrinkable after this event. 

Response 

and

Efficiency

of 

Busu Community have to travel through the duration of the drought 
to fetch water from Loa River. Quality drinking water was also 
fetched from water sources in Ako'ako and Fo'au Water Supplies. 
The community depends on the ocean for survival when the food 
gardens fail. This was a time consuming and risky activity as canoes 
had sank during windy days. 
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response 
There was limited support from the government and non-
government organisations.

4 Year: 2007/2010 Hazard: Tsunami Location: Solomon 
Islands 

Impacts In general the tsunami events did not cause any casualties or 
damage. The response in both occasions was not efficient and was 
chaotic. In Busu community, the response was uncoordinated and 
very risky as overloaded boats and canoes rushed to the shore. 

Tsunamis caused fear and panic among communities as they rushed 
to the mainland and onto the higher grounds.  

Response 

and

Efficiency

of 

response 

Out boat motors were loaded to the point that they almost capsized.  
On the coast, members of the community head for the mountains on 
foot. In the event of 2010, members of the community spent the 
whole night along the feeder roads on the highlands of the island 
with no proper shelter, bedding and water, sanitation and health 
facilities. 

In both tsunami events, it was understood that the rushed response 
had resulted in the failure to evacuate some old people that were too 
fragile to move by themselves.

Evacuated families from Busu and Radesifolomae communities 
spent the whole night on the Malaita’s South Road without access to 
proper housing, fresh water, beddings and toilet facilities. They were 
also ill informed on the cancellation of the threat.

In order to maximise communities’ preparedness towards future 
tsunamis and other related hazards, the need for evacuation centres 
and routes are of prime importance and should be addressed 
strategically.

It was chaotic and poorly coordinated thus there is a great need for 
better coordination and more evacuation drills to equip members of 
the community for future tsunamis. 

5 Year 2008 Hazard Prolonged dry 
season

Impacts There was widespread water shortage in a case study sites the 
community. 

Response In Busu members of the community had to paddle to fetch water 
from Fo’au Kalagwata and Ako’ako water supplies sources. 
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and

Efficiency

of 

response 

The activity is time consuming as members of the community have 
to spend utmost 3 to 6 hours just fetch quality water for drinking 
from water sources on the coast of the mainland. This is also 
lessening time available to do other household chores cleaning, child 
rearing, gardening and fishing. 

6 Year 2015- 
2016

Hazard Tropical Storm  (The wake of Cyclone 
Pam) 

Impacts Strong wind damaged poorly reinforced housing rooftops in Busu. 

Food gardens died after the soil was logged 2 months into the 
planting season

Unsealed groundwater well polluted from high run off.  

Response 

and

Efficiency

of 

response 

People were advised by the Provincial Disaster Management Office 
to move to higher ground if the wind is getting stronger. 

In Busu, members of the community reinforce their thatched roof 
houses by placing leaves on-top of their roofs. 

Fishermen pulled their canoes ashore.

In short, the most prominent hazards impacting water security in Busu Community 

includes salt water intrusion, droughts, prolonged dry seasons, intense tropical 

storms, storm surges, cyclones and flash floods. Prolonged dry seasons and drought 

are the most prominent hazards greatly impacting water resources. Tsunamis on the 

other hand despite occurring within Solomon Waters on two occasions have minimal 

impact on water security with the Langalanga Lagoon. 

4.3 Case Study - Radesifolomae Community 

4.3.1 History 

Radesifolomae community formed as a result of people relocating from small island 

communities after the 1967 and 1986 cyclones, of which a significant portion 

migrated from Busu.  The community comprises three hamlets, namely Rade, 

Radeaekoa and Sitoni hamlets. Radesifolomae is located on the coast of the 

mainland and is accessible from Auki through the south road and the Langalanga 

lagoon by boat (see Figure 4.8 and Appendix P). The community has a 
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predominantly Roman Catholic following. The community has a known history of 

cooperation, perseverance and good organisation skills as evident in women and 

youth fundraising efforts towards the successful completion of the church and the 

community kindergarten school buildings.  

Figure 4.8: The chart is a snapshot of Radesifolomae Community extracted from the 
Google earth on the 23rdof July 2018. 

The women’s group had involved in the making and selling of shell money and shell 

ornaments. These products were traded throughout Solomon Islands, Bougainville 

and mainland Papua New Guinea. This venture had been very successful for the 

raising of funds for the community church building.  

Farming land in Radesifolomae is shared with surrounding communities. Most of 

the land is water logged with swamp forest and sago palms. The arable land is 

vegetated with swamp taro, coconut plantations and food gardens; hence, not all 

households have food gardens. The typical size of food gardens in the land deficit 

areas ranges from 10 to 20 square metres. Population increase has superseded the 

availability of gardening land. This is putting more pressure on gardening land. The 
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land shortage has resulted in the adoption of a rotational farming system where 

families took time to cultivate   a single piece of arable land. The food gardens are 

also threatened by rising sea levels. Figure 4.9 is a potato garden that is inches away 

from being totally inundated by rising high tides.  

Figure 4.9: Typical food gardens in Radesifolomae. 

4.3.2 Governance 

The community is governed both by the chiefly and the church systems (See 

Appendix J). The village chief is elected after every two years, and is not an 

inherited position. The church committee and youth groups are responsible for 

executing religious activities as well as raising funds for the construction and 

maintenance of community church building. The youth group had been very 

instrumental in raising funds for the community kindergarten school building. 

The village committee is elected after every two years at a community meeting. The 

village committee is responsible for the organisation of community social 
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programmes such as village fundraising activities. Ad-hoc committees were also 

established by various projects working to facilitate the implementation of donor 

funded community projects. Despite only being effective through the duration of 

project, the establishment of project ad-hoc committees in Radeaekoa was effective 

in getting the community organised and actively participating in water resources 

development. If the ad-hoc committee’s representation is not properly selected there 

is a chance that committee’s decisions can be biased towards other certain members 

of the community. 

4.3.3 Financial Resources 

In Radesifolomae community, the sale of products is the most dominant source of 

income in the community (Figure 4.10). The marketable commodities include fish 

products, shell ornaments, traditional money, vegetables and root crops. Family 

owned canteens sold betelnuts, cigarettes, processed food and basic toiletries. There 

are also bakers within the community. 

Figure 4.10: Sources of income in Radesifolomae 
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4.3.4 Population 

The community population has been increasing as more families from the islands 

resettled onto the coast. There are currently two tribes, 12 clans and a population of 

437 individuals (See Figure 4.11). Out of this total, there are more adults than 

children, 15 years old and below. 

Figure 4.11: Population of Radesifolomae Community 

In terms of overall progress of social, religious and tribal groups, the lack of access 

to financial, natural and human resources is also making it very difficult for 

community groups to pursue and achieve their goals.  

Community elders suggested that the capacity building training on community 

governance would be helpful in rectifying the state of community governance. 

During the consultation, it was understood that the Catholic Church has church 

ministries that can facilitate these trainings.  

4.3.5 Tribes and Natural Water Resource Access 

Radesifolomae community members originated from two tribes (see Table 4.3), with 

varied levels of access to land and natural water sources. Natural water resource 

ownership and right to usage is dependent on tribal and family affiliations.  
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Water resource accessibility varies among tribes, clans and households. The Figure 

4.12 illustrated that approximately 56% of survey respondents agree that natural 

water sources are not equally accessible to all members of the community.  

Table 4.3: Hamlets and Tribes of Radesifolomae Community 

Community Hamlets Tribe (Fera) 

Radesifolomae Radeaekoa Oibasi 

Rade Ore’ore

Sitoni Oibasi 

Figure 4.12:  Community Perception on Water Accessibility in Radesifolomae 
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The other 44% of the respondents agree to a certain extent that water is equally 

accessed by all members in the community. These respondents are likely to belong 

to households with sufficient access to water infrastructure and resources. 

Additionally, approximately 69% of the household survey respondents agree that 

natural water resources are in great shortage (Figure 4.13). The other minority of 

community households that agreed to a certain extent that water resources are either 

abundant or they have unlimited access to other water sources on the mainland, 

belong to the land owning tribes. According to rapid assessments and initial 

consultations, rainwater tanks (Appendix Q and R) and community wells (Appendix 

S) are the most accessible to the community. Water supplies, streams and rivers have 

to be accessed in other communities along the coast of the mainland.  

Figure 4.13: Community Perception on Water Abundance in Radesifolomae 

4.3.6 Water Infrastructure 

The community is highly dependent on rainwater catchment (Appendix Q and R). In 

total, they have a rainwater catchment storage capacity of 4800 gallons. The 

abundance of this source is minimal as there are limited communal and private water 
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tanks within the community (Appendix K and M). In Radesifolomae, three of their 

communal water tanks are attached to the church and are piped to three standpipes in 

various locations within the community.  

Drinking water is also collected in buckets from community buildings with iron 

rooftops. The community’s past water supply was piped from Ako’ako water source, 

a spring located 2 kilometres inland off the Loa River; this water supply system is 

not functional anymore after the supplies were vandalised during tribal and land 

disputes.  The community also used to access another water supply connected to a 

dam built across a stream within the Kwaimanafu River delta. The remains of the 

piping system were both uprooted and the dam which was located within tribal lands 

owned by Kwara’ae tribes is not functional anymore. According to scoping 

consultations, rapid assessment and focus group discussions, the quality of 

groundwater especially formerly drinkable community wells, is currently very poor 

to the extent that most of water from this source is not drinkable at the moment. 

Radesifolomae has 2 sealed hand pumped wells (Appendix S) funded by Save the 

Children NGO, while the other 12 are open wells (Appendix T) owned and 

maintained by various extended families and the community as a whole. 

Respondents reported that there have been increasing incidences of flash flooding 

due to increasing frequency of heavy rainfalls during the wet season. Flash floods 

pollute community water supplies by washing nutrients and sediments into the wells. 

The open wells are highly vulnerable to eutrophication during periods of flash 

flooding and high runoff.  

Radesifolomae has three stand pipes with water taps connected to three different 

community rainwater tanks. The community has a total water tank storage capacity 

of 4800 gallons available to families within the community. There is another 6000 

gallon water tank storage capacity which is not functioning at the moment. This 

capacity, if restored, will further support the communal water security.  

Of the 51 dwelling houses, 25 are permanent buildings with iron roofing but only 3 

out of the 25 permanent dwelling houses currently have guttering and are connected 

to functional water tanks. These guttering are only attached to each side of the 3 

permanent buildings that have water tanks.  
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The kindergarten school and remaining permanent houses have the potential to 

collect water from their roof during rainy days. The church building is the only 

community building in Radesifolomae that has guttering on all sides of the building.  

Rain water catchment tanks belonging to the community and individual households 

provided the primary source of drinking water in Radesifolomae community. Not all 

households have unlimited access to water tanks. Household heads managing water 

tanks are often strict on water use during prolonged dry seasons forcing other 

community dependents to go beyond community boundaries to fetch drinking water. 

Some broken down rainwater infrastructures are yet to be repaired for quite some 

time now. This is a management shortfall that needs resolving. 

4.3.7 Water Governance 

Previous water resource developments in the community were executed by 

combined effort of the community committees. Ad-hoc committees were also 

established by various projects (Red Cross and Save the Children’s Organisations)

working to facilitate the implementation of donor funded community projects. Ad-

hoc committees are effective through the course of the duration of the project. The 

roles these committees focuses more on getting the community organised and 

actively participating in water resources development. At the household level, 

privately owned water tanks are managed by members and heads of respective 

households.

4.3.8 Climate Change Threats 

Radesifolomae has access to 14 freshwater wells in the community (see Section 4.4), 

mostly used for swimming, washing and cooking. Rainwater is the main source of 

drinking water and is vulnerable to prolonged dry seasons and droughts. The 

geographical location of Radesifolomae Community on the mouth of Kwaimanafu 

River delta (Appendix U) makes them exposed to impacts of flash flooding. The 

community have 2 sealed water wells, 12 are unsealed water wells. Theses unsealed 

wells are highly vulnerable to pollution from flash floods and high runoffs during 

extreme rainfall. The 12 unsealed community wells depending on their proximity to 

sea are also vulnerable to salt water intrusion and inundation that are caused by 

either storm surges or rising sea level. 
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4.3.9 Environmental Threats 

A great majority of the Radesifolomae community households are still practising 

open defecation in mangrove forests within in the inter tidal zone. This practice is 

detrimental to the marine ecosystems as well as groundwater resources as the soils 

are highly porous. It is because of these threats to water resources that many leaders 

are aspiring to have proper sanitation built in their hamlets. Roaming pigs and 

chicken also pose a great risk to water resources especially unsealed wells. 

4.3.10 Disaster Management 

Radesifolomae community has a disaster management plan assembled during their 

engagement with World Vision and the Malaita Provincial Disaster Management 

Office. These plans and drills focus mainly on preparedness and community 

responses to cyclones and tsunamis. The history of disasters, their impacts and the 

community preparedness, response and recovery towards previous hazards will be 

portrayed in the Table 4.4. 

Table 4.4: History of hazards and their Impacts on Radesifolomae community  

Year 1967 Weather event Cyclone Aeda 

Impacts Radesifolomae does not come into existence after 1967. It is an 
offshoot of Busu community. It came into existence after the 
people migrated to the shore of the mainland after cyclone Aeda 

Response 
and
Efficiency of 
response 

The earliest settlers of Radesifolomae community came after this. 

Year 1986 Hazards Cyclone Namu 

Impacts Majority of houses in Radesifolomae were either destroyed or 
suffered structural damage. Destruction of water supplies 
accessed by the community in nearby villages. 
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Response 
and
Efficiency of 
response

In Radesifolomae, there were households that have decided to 
have their houses upgraded to semi-permanent and permanent 
buildings. New in-migration from Bula’abu and Busu Community 
also occurred after this cyclone. The work was done in family, 
clan and tribal groupings. The support from government was 
minimal. New settlers besides building their own houses also dug 
their freshwater wells. 

Year 1997/1998 Hazards Drought 

Impacts The community water tanks in the study sites were empty before 
the end of the second week. This caused severe water shortage at 
the end of the third week. Food gardens became affected after the 
first month.

Response 
and
Efficiency of 
response

Water was also fetched from Fo’au and Abalolo Water supplies. 
When our food gardens reduce their productivity, the community 
depends on the ocean for survival. This implies that 
Radesifolomae to a certain extent is relatively more resilient than 
Busu as it does have some food gardens that can cater for 
sustaining community livelihoods. Radesifolomae community 
was lucky to have water brought in from Auki through water 
tankers. Water was also fetched from Fo’au and Abalolo Water 
supplies.

There was limited support from the government and non-
government organisations. The damage to food gardens and their 
consequent impact in Radesifolomae was offset by shifting 
dependency on the ocean for survival. 

In Radesifolomae community, freshwater was brought in from 
Auki Town in water tankers to refill water tanks. During the peak 
of the drought, water was fetched from the Abalolo and Fo’au 
community water supplies. Water was also acquired from streams 
and rivers along the coast of the mainland. 

Year 2007/2010 Hazard Tsunami 

Impacts The tsunami in Western (2007) and Temotu (2010) Provinces 
(Solomon Island) had caused fear and panic among community 
members. 

Response 
and
Efficiency of 
response

Members of the community rushed to higher grounds about three 
kilometres inland. The evacuation was uncoordinated thus 
required from drills are require to perfect evacuation.

As for Radesifolomae, members of the community rushed for the 
high grounds which are almost three kilometres away from the 
coast. The efficiency of their response can be easily improved if a 
truck is to be used in the evacuation process. 
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Year 2008 Hazard Prolonged Dry Seasons 

Impacts Water tanks in Radesifolomae were completely empty by the end 
of the third week. Water was fetched from Fo’au and other nearby 
communities.

Water tankers were also sent to the community after community 
request done provincial leaders. 

Response 
and
Efficiency of 
response

In recognition of this event and other water shortage events, 
Radesifolomae was given water tanks through to support their 
water shortage problem. CARITAS paid for these water tanks and 
these were constructed in close partnership with community 
committees in Radesifolomae. CARITAS is a Faith (Catholic) 
based humanitarian organization working in the Solomon Islands. 

Year 2015/2016 Hazard Tropical Storm 

Impacts During the Low depression prior to cyclone Pam in December of 
2015 to January of 2016, strong winds, storm surges and heavy 
rains had caused; 

Destruction to roof of few thatched houses, 
Unsealed community wells were polluted with high 
nutrient water runoff.  
Flooding of food gardens, shortage of food due to dying of 
plants (kumara and cassava) suffering from water logged 
soils.
Widespread river bank erosion along the Kwaimanafu 
River,
Water logged soil induced by heavy flooding of the 
Kwaimanafu River delta had made it impossible to grow 
root crops for almost six months.  

Response 
and
Efficiency of 
response

The community responded by improving drainage around their 
food gardens.

There are others that switched to limited swamped taro gardens as 
well as marine resources for survival. Both of these resources are 
serious need of management as they are already dwindling in 
abundance. 

Food was distributed by provincial disaster management office. 
Unfortunately not everyone who lost their crops was adequately 
supported.
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4.4 Vulnerability Assessment of Study Sites 

In the Langalanga lagoon, water for drinking is mainly sourced from water supplies, 

rainwater, surface (rivers and streams) and ground sources (springs and wells). This 

section assesses the vulnerability of the study sites by examining capacity of each 

community’s livelihood assets to support community water security. The assessment 

of community livelihood assets is categorised according to natural resources, 

infrastructure and services, finance, human resources and institutions.   

4.4.1 Natural Resources  

The abundance and quality of natural water resources are fundamental for ensuring 

water security. This sub-section assesses the capacity and availability of natural 

water sources accessed by the two case study communities relative to their needs in 

normal and disaster periods. It also investigates and analyses the vulnerability of 

water security by examining the availability and threats to water resources and 

sources. Natural water source availability is gauged through community perceptions 

and based on the incidence of water borne diseases.  

According to Figures 4.5 and 4.11, Radesifolomae has more households that are 

densely populated compared to Busu. In terms of water resources and sources 

available, both communities rely heavily on rainwater due to the low availability of 

groundwater within the study sites (Table 4.5). The health of groundwater and 

surface water resources is highly dependent on land use patterns and the intensity of 

these activities. 

The community scoping consultations and rapid assessments understood that 

groundwater from the community wells available in both case study sites is not 

potable as its quality has already been greatly reduced by salt water intrusion (due to 

sea level rise) and environmental pollution. Also according to water test results, all 

the community wells are being contaminated with faecal coliform to levels not fit for 

drinking. This lack of groundwater quality left the communities with no options but 

to be highly dependent on rainwater tanks within the community. The limited 

storage capacity coupled with increasing community water needs due to increasing 

population are core to the communities’ vulnerability to prolonged dry seasons, 

changes in rainfall and droughts (see Section 4.4.2).  
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During droughts or prolonged dry seasons, freshwater is collected in both study sites 

from the water supply systems belonging to other mainland communities as well as 

from natural water sources on the coast. Natural water sources from the mainland 

include Loa River, Kalagwata stream and the Kwaimanafu tributaries. Drinking 

water is also collected from the following water supplies; Gwaedalo water supply, 

Fo’au water supply, Daulusu water supply and Talakali water supply. The 

consultations understand that most respondents in both communities reported that 

mainland surface water sources are not equally accessible by all. The quality of open 

sources of Kalagwata, Loa River and Kwaimanafu tributaries are also been 

threatened by agricultural activities and changes in land use patterns such livestock 

farming and gardening on slopes and springing of new settlements in the vicinity of 

the open water sources. The rapid assessment consultations understand that the 

quality of these of both open and piped water resource and sources is also 

susceptible to pollution from sedimentation during flooding and periods of 

extremely high rainfall. 

According to Figures 4.7 and 4.13, as opposed to the minority of community 

respondents who agreed that water is abundant, the majority of respondents from 

both communities agreed to a certain extent that freshwater for drinking purposes is 

a scarce resource. The majority agreeing that water resources are scarce are basing 

their perceptions on the limited water available directly within the community. 

There are others who have this same perception and are basing it on their previous 

experiences during disputes that have resulted in the closure of access to a particular 

water source, or on vandalism of water resources and infrastructures on the 

mainland. In general, members of Busu Community have slightly greater percentage 

of respondents agreeing that water resources are scarce since they have less 

rainwater storage capacity and that they often felt a much heavier brunt of the 

burden that it takes to collect water from the mainland. This journey can be 

treacherous during bad weather or high swell days. The other minority groups that 

agreed to a certain extent that water resources are abundant either descended from 

resource owning tribes or have unlimited access to other water resources. 

The lack of quality water contributes to the prevalence of health related issues in 

both communities. According to focus group discussions, it was understood that 
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diarrheal disease and skin disease are among the most prevalent water borne 

diseases in Busu and Radesifolomae communities. It is likely that this could have 

been easily caused by the poor quality of water available as well as polluted ground 

water resources and sea water used by the community for bathing and washing. 

Even under the lowest emission scenarios (Table 2.2), all the groundwater sources 

that the communities are utilising will cease to exist by the end of 2090 as an 

approximate maximum 60 cm of sea level rise will inundate all the communities 

within the Langalanga lagoon. This may lead to inter-tribal conflict for water 

resources, and the rise of health problems related to lack of safe water. This will 

affect the economic development of the community.  

In the event of extreme rainfall in the future, as a result of climate change, although 

this may mean more water to collect, flash flooding will lead to more pollution to 

unprotected water resources, streams and rivers. 

Table 4.5: Summary of natural water sources 

Busu Radesifolomae 

No. of 
households 

49 51

Population 
change
(Increasing or 
decreasing?) 

Increasing Increasing

Main natural 
source of 
drinking water 
and volume 
and quality 

The only well in the community 
has a very low quality and is 
not safe for drinking.

The community wells in the 
community have a very low 
quality and are not suitable 
for drinking.

Other sources 
of water

Busu is highly dependent on 
rainwater which is the main 
source of drinking water in the 
community.

Green coconuts are also very 
important source of drinking 

Radesifolomae is highly 
dependent on rainwater 
which is the main source of 
drinking water in the 
community.

In the event of 1997- 1998 
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Busu Radesifolomae 
water. Busu hamlets of Koa’alia 
and Busu have coconut palms. 
These coconuts have declining 
in numbers as more trees are 
chopped as they pose a risk to 
homes and community 
properties. The coconuts 
plantations accessed by 
members of Busu on their 
island as well as on the coast 
are experiencing a decline in 
yield due to old age. 

drought, water was 
distributed by water tankers 
funded by province.

Coconuts are another source 
of water. There are more 
coconut palms owned by 
members of the community 
compared to Busu. The palms 
owned by members of the 
community are also been 
chopped for building and 
housing purposes. There are 
also coconut palms that are 
rapidly declining in yield 
because of their age. 

Natural water 
volume that 
can be sourced 
in drought, 
cyclone or 
other disaster 
period 

During dry seasons water is 
collected from Loa River, 
Kalagwata stream and the 
Kwaimanafu River tributaries. 

During dry seasons water is 
collected from within the 
Kwaimanafu tributaries, 
Gwaedalo water supply and 
Fo’au water supply.

Threats to 
natural water 
sources

The groundwater well is being 
deteriorated by impacts of salt 
water intrusion and 
eutrophication from animal and 
human waste.

Loa River and Kalagwata 
Stream are at risk of extreme 
rainfall and prolonged dry 
season.

The springing of settlements 
along these natural water 
sources and the changes in land 
use patterns is also threatening 
the quality of these water 
sources.  

Radesifolomae has closed 
and open groundwater wells. 
Like Busu, these water 
resources are been affected 
by salt water intrusion. The 
open wells are also been 
continually polluted by waste 
and pollution from free 
roaming animal and pollution 
caused by animal waste, 
sediments from high run off 
and human waste.

The changes in land use 
patterns and agricultural 
activities are also threatening 
the quality of streams 
accessed by the community 
within the Kwaimanafu river 
distributaries.

Health related Diarrheal disease and skin Data on diarrheal and skin 
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Busu Radesifolomae 
water 
problems

disease are among the most 
prevalent water borne diseases 
in Busu and Radesifolomae 
Communities.

In Busu, there had been child 
deaths in the past related to 
diarrheal diseases. 

disease for the communities 
is not available however 
according to community 
consultations; these diseases 
have a high frequency of 
occurrence.

According to the finding of the community scoping consultation and rapid 

assessments, the quality of natural water resources (ground water, surface water and 

rainfall) and sources (dams and water supplies) is already a serious problem for both 

communities. The experienced and anticipated effects of climate change is expected 

to worsen existing water sourcing problems in both communities, particularly with 

increased dry spells given that the community mostly depends on rainwater harvests 

for drinking. Additionally, salt water intrusion and contamination of groundwater 

due to sea level rise and flooding will likely further reduce water accessed for non-

drinking purposes. Changing land-use practices close to the mainland surface water 

source is also increases the climate risks of this water source. 

4.4.2 Infrastructures and Services  

Water infrastructure plays a significant role in availing fresh water resources of 

varying qualities and quantities to communities in the Pacific. The sub-section 

investigates and analyses the vulnerability of water security by examining the ability 

of water infrastructure to support water during normal and stressed periods. It also 

discusses and analyses the threats to water infrastructures gauged through 

community perceptions. 

In the Langalanga lagoon, freshwater is acquired from wells, gravity-fed water 

systems and rainwater tanks. Both communities had access to water supplies back in 

2000 to 2002; these supplies were destroyed during political and tribal conflicts and 

are yet to be restored to date as there are limited political will backed by sufficient 

community efforts and resources to rehabilitate the water resources. Both 

communities are heavily dependent on communal and private rainwater catchment 
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structures (Table 4.6).  Rainwater collected is used not only for drinking, but for 

cooking and other basic hygiene needs. The high dependency of the communities on 

rainwater resources and their vulnerability to prolonged dry seasons makes them 

highly prone to daily and weekly water shortages.  

According to The Sphere Project (2004), a person requires 7.5 to 15 litres of quality 

water per day for drinking, preparing food and basic hygiene. This amount is 

dependent on lifestyle and economic status of the community. In the case of 

Radesifolomae community, using the lower estimates of the above requirement, 

their current water capacity of 4800 gallons (Table 4.6) with an estimated population 

of 437, will last for seven days at most if rain falls. In the case of Busu with a 

population of 230 and a storage capacity of 3000 gallons (Table 4.6), it should take 

up to two days to use up all the water collected on the rainy day. If it does not rain 

again after two days, the people will have to go to the mainland to collect water from 

water sources there. This implies that Busu’s water security is more vulnerable to 

changes in rainfall patterns or prolonged dry seasons as it also has lesser storage 

capacity. 

The existing rainwater catchment systems are being maintained and managed by 

community households. There are several broken down water catchment systems 

that can be easily fixed provided materials and other resources are available. These 

broken down tanks (Table 4.6) are made of concrete and can be fixed provided that 

there is available new guttering and piping systems. The consultations understand 

that limited financial resources and political will to programme and implement this 

much needed development is also lacking in the community.  

In regards to private water tanks, there have been some issues related to access as in 

the past during prolonged dry seasons and droughts. The consultation understands 

that from previous water shortage situations, as soon as some tank owners became 

aware of the seriousness of the situation, they decide to conserve water for their 

immediate family. This then sort of hinders the immediate communal access to 

private water households. 

Water for drinking is also collected from roof of permanent community buildings in 

smaller storage containers, buckets and dishes. This water is also used for drinking, 
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washing and bathing. Water collected from iron roofing of permanent buildings is 

often of higher quality than water collected from thatched roofs.  Radesifolomae has 

more permanent buildings than Busu (Table 4.6) which implies that the latter has 

lesser access to iron roofing homes with the potential to collect good quality 

rainwater.  

Table 4.6: Summary of water and community infrastructure in Busu and 
Radesifolomae 

Infrastructure Type Unit Busu Radesifolomae

W
at

er
 In

fr
as

tru
ct

ur
es

Piped Water 
outlet within the 

community 

From Rain Water 
Tank

Number None 3

From  Dam and 
Water Supply 

None None

Other water 
sources accessed 

by the 
community 

Daulusu water 
supply 

yes No

Talakali water 
supply and tanks 

yes No

Kalagwata stream 
water supply 

yes No

Abalolo water 
supply 

yes Yes 

Fo’au water 
supply 

yes Yes 

Rainwater tanks Working Number 3 5

Not Working Number 7 6

Available 
Capacity 

Gallons 3000 4800

Broken or 
Damaged 
capacity 

Gallons 8000 6000

Freshwater well Open Number 1 12
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Infrastructure Type Unit Busu Radesifolomae

Sealed Number 0 2

C
om

m
un

ity
 In

fr
as

tru
ct

ur
es

Houses Permanent Number 12 25

Thatched Number 37 26

Other
Community 

Houses

Toilet 4 4

Kitchen 16 37

Bungalow/ rest 
house

3 1

Church 1 1

School 0 1

Traditional  huts 
(Tourism,

infrastructure) 

3 0

Boat yard 0 1

Tourist stall 1 0

Graveyard 3 3

The community open water wells are highly threatened by malpractices. Their 

openness made them highly vulnerable to pollution from animal, human and 

household waste being washed off at the vicinity of the well. The proximity of the 

community well to the graveyard made it also susceptible to eutrophication. Sea 

level rise, storm surge and flash flooding have already polluted freshwater lens in 

both communities rendering them unsuitable for drinking. 

During drought and prolonged dry seasons, members of Busu community often fetch 

water from Daulusu, Kalagwata, Talakali, Fo’au and Abalolo water supplies. This

task requires utmost three to seven hours to complete. Members of Radesifolomae, 

often access water resources from Fo’au and Abalolo water supplies. In recognition 

to this water deficiency problem in Radesifolomae community, The Caritas of 
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Australia through the Auki Catholic Arch Diocese Church has provided 3 water 

tanks (in Aluminium) and later Red Cross also donated 3 water tanks in 2013. 

Aforementioned, water supply owned by neighbouring communities has always 

been reliable in the past except during times of political and land conflicts. This 

mode is therefore solely dependent on the good relationships forged between 

community members and water infrastructure owners. For instance, there have been 

instances in the past where certain water sources have been blocked or vandalised 

after land and political disputes.  

Bad weather and limited canoes can be a challenge for fetching quality water for 

drinking from previously mentioned sources on the coast of the mainland. Situated 

on an island, members of Busu community spend more time collecting water 

compared to Radesifolomae.  

In short, there is a great deficiency in infrastructures supporting water security. The 

existing rainwater storage capacity of the case study sites cannot withstand normal 

and stress periods as population had already surpassed the capacity of available 

infrastructures. The communities are highly sensitive to droughts and prolonged dry 

seasons as they have very limited water infrastructures to support water security. 

Cyclones are expected to intensify with increasing global temperature and the 

existing water infrastructures in low lying coastal areas are accordingly extremely 

vulnerable to cyclones, storm surges and coastal flooding, enhanced also by sea 

level rise.   

4.4.3 Financial Resources 

Financial resources play a significant role in ensuring freshwater resources and 

infrastructures are accessed, maintained or improved. Financial resources in this 

context refer to cash and natural resources that can be harvested and sold to finance 

water security developments.  This sub-section features the sources of income 

including the availability and accessibility of loan facilities or insurance mechanisms 

directly available to case study sites. It also reviews the status of marketable natural 

resources and the ability of these resources to sustain family income in the face of 

future environmental and climate changes.  
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First of all there are no loan facilities or insurance mechanisms directly available for 

the communities in the Langalanga lagoon for water resource development. There is 

also a lack of insurance mechanism available to the community, thus compromising 

their ability to sustain and maintain development of water security. According to 

focus group discussions, the main sources of income include the sale of locally made 

products. There are others who earn their income from wages and salaries or own 

small businesses such as eco-tourism establishments, canteens, artificial island 

buildings, and land transport owners and sea transport owners. 

More than 57% of the respondents to the household survey from both sites involved 

in the selling of locally produced goods earn an income. The most popular product 

includes shell money, shell ornaments, carvings, betel nuts, root crops, vegetables, 

livestock, mangroves forest, edible mangrove fruits, fish species, coral boulders, 

limestone products, firewood, bivalves, echinoderms, molluscs, Bêche-de-mer 

species and other marine species (see Appendices D and E).  

Employment is very hard to find in the community, thus wages are not a popular 

source of income. Wages are earned by seafarers, teachers, government officers, 

private business owners, road workers, engineers, boat builders and carpenters. 

According to the household survey (Figures 4.4 and Figure 4.10), there are some 

respondents in Busu who do not have an income as they are old and are being 

supported by their children. In regards to employed and other qualified individuals 

within the community, their attendance is limited by the consultation schedules.  

In Radesifolomae, wages earned by members of the communities are just above the 

minimum wage, thus are insufficient and cannot be reserved for future developments 

including water security initiatives for their community. 

The information gathered during the consultations revealed that daily, weekly and 

monthly income amounts vary greatly among respondents. This is mostly due to the 

seasonal and daily fluctuations in the fisheries caught and sold, shell money and 

shell ornaments sold and open seasons for Bêche-de-mer. This implies that the 

community does not have a steady source of financial ability to enable them to carry 

out community wide projects such as the building and maintaining of water 

infrastructure. 
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According to the household survey, approximately more than 69.2% of the 

respondents in Busu community earned less thanSBD$500.00 per fortnight (Figure 

4.14). In Radesifolomae, more than 81.3% of respondents in Radesifolomae 

community earned less than SBD$500.00 per fortnight. The minority of respondents 

in Busu and Radesifolomae communities represent those earning wages  as well as 

those actively involved in selling of products especially shell money.  

In short, it is evident that cash flow is not stable and is relatively low. This is a major 

setback for water resource developments. As a way forward, the potential of 

community fundraisings activities to raise funds should be explored and pursued. On 

top of this, seeking financial resources from government and non-government 

agencies is also another possible option for progressing water security 

developments. 

Figure 4.14: The graph above portrays fortnightly income estimates per respondents. 

The aforementioned marine resources had always been the primary source of 

livelihood for the Langalanga people. In the case of Busu, there had been very strict 

and effective customary rules for sustainably managing marine resources but these 

rules have eroded with increasing population coupled with the increasing demand 
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for cash. As a result, local fishermen have reported an increasing shortage of reef 

fish and non-fish species due to high fishing pressure and destructive fishing 

methods. Dynamite fishing is causing a lot of physical damage to the reefs and 

species which normally swim around in big groups. The lack of traditional fishing 

knowledge and practices is a management challenge highlighted in the consultation. 

An example is the continuously dwindling size of clams being caught by the 

Kwara’ae people (highland tribes) who were taught to fish just recently.  

The changes in land use patterns such as increased clearing of land for agriculture 

purposes on the coast of the mainland, mangrove deforestation, and poor waste 

management practices are directly or indirectly causing eutrophication and coastal 

ecosystem degradation. The decline in reef and benthic fish species had led to the 

rise of light fishing in Busu and Radesifolomae communities targeting pelagic 

species like Amblygastersirm, Selarcrumenophthalmus, Sphyraena spp., 

Rastralligerkanagurta and Exocoetus spp. (Roegera et al., 2015).  These species form 

the bulk of fish species caught and sold for an income. They have shorter life spans, 

fast growth and more importantly they swim in schools (Dalzell, 1993).  

Highly priced marine molluscs, arthropods, bivalves and other valuable reef 

invertebrates are almost being depleted in the nearby reef flats. These species are 

hardly seen sold at the local markets. Bêche-de-mer, on the other hand, is an 

exception as it is managed through national bans. In Busu community, Bêche-de-

mer harvested during the open season’s slightly reduced fishing pressure on fish 

species as Bêche-de-mer becomes the main source of income.  

Firewood and timber for building material is another source of income (Table 4.7). 

The high demand for these materials in urban centres especially Honiara has led to 

the widespread and unprecedented deforestation of mangrove ecosystems as inland 

tribes become involved in the trade. Within the Langalanga lagoon, the abundance 

and health of mangrove forests within the vicinity of the case study sites is critically 

low. This has already led to the migration of fish species and reef invertebrates that 

depend on this ecosystem. The consultation understood that disputes over rights to 

access for harvesting of mangrove forests had already occurred in the past between 

Busu community members and inland tribes. This could imply that mangrove 

resource conflicts are inevitable in the future. If it persists, this situation will threaten 



102

the availability and accessibility of mangroves as a source of income as well as an 

ecosystem based adaptation option (natural wind and wave buffer) in the future. This

practise needs to be managed as lack of it will lead to greater exposure to climate 

change impacts and external economic shocks. 

Rocks, coral boulders and rubbles form the basic building blocks of artificial islands. 

The need for continuous extension and rising of artificial islands make rocks, coral 

boulders and rubbles highly marketable commodities. There are members of Busu 

and Radesifolomae communities who are specialised in building the seawalls, their 

services are also for sale. These rocks are extracted within the intertidal zone 

including, reef slopes, reef flats and mudflats colonised by mangrove forests within 

the lagoon. This process also creates deforestation which was negatively impacting 

the marine ecosystem. The increased sedimentation from coastal erosion is a threat 

to coral colonies. The loss of corals had resulted in the loss of fish habitat and fish 

species migration. This practice is unsustainable and should be properly done to 

manage primary and secondary impacts.  

Shell money, shell ornaments and carvings are among the products sold for an 

income. Shell money and shell ornament are made from marine bivalves once found 

in abundance throughout the Langalanga lagoon. The shells are currently being 

sourced outside of the Langalanga lagoon thus increasing the cost of production and 

limiting profits made from this trade. The establishment of marine protected areas 

would be crucial for the recovery of shell money making species, fish species, floral 

species and faunal species. In regards to the reliability of shell artefacts and carvings 

as an income source, the economic turnover is slow as local markets are saturated 

with these products. This means that new markets are necessary to increase the 

efficiency of these products as a source of income.   

On the bright side, the scoping consultation in Radesifolomae understood that the 

gardening lands are in water logged land within the Kwaimanafu River Delta are 

fertile almost all year round. However there are also other community leaders who 

stressed that this is not the case after lengthy periods of extreme rainfall or during 

and after extreme droughts. Besides drought and extreme rainfalls periods, the soil 

for gardening is very fertile that year after year some food gardens are still 

producing high yields. The food security project in Radeaekoa community, which 
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was funded by UNDP and implemented through the Ministry of Agriculture, had 

introduced backyard vegetable farming and poultry farming. Through this initiative, 

the community is supported with planting materials, tools and poultry which they 

sometimes sell to earn income. This source of income however, is not sufficient to 

cater for major water resource developments as this initiative can barely sustain 

itself.

Table 4.7: Summary of income sources, resources and their ability to sustain 

community finances 

Busu Radesifolomae 

Sources of 
income

Sale of local products such as 

shell money and 
ornaments,
cooked food, 
fish,
marine invertebrates, 
live reef rocks, 
Live reef rocks 
Limestone powder 
mangrove products 

o edible fruits 
o firewood 
o building 

materials, 

Private business 

Canteens 
Ecotourism operators 

Wages and salaries earned per 
fortnight ranges from 
SBD$400.00 to SBD$700.00. 
Wages and salaries are earned 
by;

Seafarers 
Carpenters 
Artificial Island 
Builders   

Sale of local products such 
as

shell money and 
ornaments 
carvings, 
vegetables, 
root crops, 
cooked food, 
fish,
marine 
invertebrates 
sago palm leaves 
and ridge 
coconuts 

mangrove products

edible fruits 
building materials, 
products 

Private business

canteens 
Road construction 
company 
Shipping company 
Land and sea 
transport operators. 

Fortnight wages and 



104

Busu Radesifolomae 

There are some respondents in 
Busu who do not have income. 

salaries ranges from 
$300.00 to utmost 
SBD$1000.00.Wages and 
salaries are earned by 

teachers, 
government 
officers, 
road workers,  
engineers,  
boat builders, 
Carpenters, 
Self-employed 
individuals 

Threats to 
economic 
resources and
infrastructures  

Threats to marine resource

Mangrove deforestation, 
dynamite fishing, 
overfishing 
reef rocks/ coral 
harvesting  
open defecation, 
storm surges and 
cyclones 
resource disputes 
sedimentation induced 
coral bleaching 

Threats to agricultural activities 

land shortages 
flooding
sea level rise 

Threats to small business

fluctuations in global 
trade 
shortage of visitors 
Cyclone and flooding 
induced sedimentation. 
Prolonged dry seasons 
depletion of shell 
money making shells  

Threats to marine 
resources

Mangrove 
deforestation, 
depletion of shell 
money making shells, 
over fishing,  
stone mining, and open 
defecation 

Threats to agriculture 
practices

open defecation 
salt water intrusion
flooding
thieves
free roaming livestock 
changes in land use 
patterns 

Threats to small business 

fluctuations in global 
trade 
Cyclone and flooding 
induced sedimentation. 
Prolonged dry seasons 
Depletion of shell 
money making shells,  
fluctuations in global 
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Busu Radesifolomae 
trade, 
flooding and droughts 

Access to risk 
reserves, or 
micro financing 
avenues or 
insurance

No risk access or insurance 
access.

There is some micro financing 
available on an irregular and 
discriminating  

No risk reserves access or 
insurance access. 

Main farming 
system(s) 
practiced by the 
community. 
Income earned 
from farming? 
Ability of 
economic 
resources to 
support 
community in the 
face of future 
climate changes. 

Some subsistence farming on 
the coast of the mainland.

Only a few households have 
food gardens as access to land 
is limited.

Few families have pig pens 
who sometimes sell their pigs 
for cash.

Income earned from farming 
activities is almost non-
existent. 

The gardening land is 
continually affected by flooding 
during the wet season. 

An increase in extreme rainfall 
events will only deteriorate the 
sustainability of subsistence 
agriculture

Subsistence farming and 
some semi commercial 
farming. 

There are also families 
who have livestock and 
poultry for sale.

Potato, cassava and 
vegetables are sold when 
farmers want to earn an 
income or when have 
excess crops. 

Besides backyard farming, 
most agricultural land is 
highly vulnerable to 
prolonged dry seasons, sea 
level rise and flooding.  

Future climate changes 
will only further 
deteriorate the ability of 
agriculture to provide 
income.

Fish caught and 
sold to the 
market per 
week? What are 
the trends in 
catch? Describe 
the ability of 
economic 
resources to 
support 
community in the 

On average, during good 
fishing days, members of 
community can earn $200 - 
$1000.00 per week. 

Species of fish and 
invertebrates caught and sold 
per week varies on a daily, 
seasonal and inter-decadal 
basis. It is often disrupted by 
bad weather as well as national 

Income earned from 
fishing ranges from 
SBD$100.00 to 
SBD$300.00. 

Species of fish caught and 
sold per week varies with 
seasons and is often 
disrupted by bad weather. 

There has been a great 



106

Busu Radesifolomae 
face of future 
climate changes? 

bans in the case of Bêche-de-
mer. Income earned from 
Bêche-de-mer ranges between 
SBD$500.00 to more than 
SBD$1000.00 per household.   

The size and abundance of most 
reef non fish and fish species 
caught is dwindling. 

Overfishing and mangrove 
deforestation are issues that 
needed immediate attention.

decrease in size and 
abundance of most reef 
and lagoon fish species 
caught due to overfishing, 
dynamite fishing and 
deforestation of mangrove 
forests. 

Further warming of ocean 
will only exacerbate stress 
on the already exploited 
reef and coastal resources 
in the study sites

What are other 
opportunities
pursued by the 
community for 
monetary gains? 

The community have hosted 
cultural events during previous 
provincial second appointed 
day and this has proven to be 
successful in increasing visitors 
and sales of local products. 

Land within Kwaimanafu 
River Delta is highly water 
logged. With more 
drainages systems, this 
fertile land can be made 
available.

Soup-soup gardens 
(backyard farming) have 
been proved a successful 
means of improving 
community income issue. 

The financial adaptive capacity of the study sites is highly dependent on the 

availability, accessibility and reliability of marine resources. There are some 

households in Radesifolomae that earned income from agricultural activities and 

sale of natural resources.  However, the unsustainable natural resource harvesting 

practices will likely reduce income sourced via traditional mean. With limited 

income sourcing alternatives (e.g. wages and salary), it is likely that community 

income will decrease at a time when investment in water infrastructure increases to 

address water supply shortfalls. The current status of financial resources and the 

cash flow in the community shows that water resource development needs may not 

likely be met by the community unless other sources of finance are secured (e.g. 

micro-insurance or donor-funded development projects). Cyclones, prolonged dry 

seasons, storms surges, salt water intrusion and sea level are already impacting the 
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reliability of natural resources harvested to earn an income. Future climate and 

environmental negative changes will only exacerbate the limitations of economic 

resources to support financing of adaptation and water resource developments. 

4.4.4 Human Resources 

A community’s human resources refer to essential knowledge and skills sets for 

planning, implementing, monitoring and evaluating community adaptation. 

Knowledge and skills sets were categorised according to traditional and modern 

classes. This sub-section investigates and reviews the knowledge and skills sets 

available for supporting community adaptation with an emphasis on water security.  

The variation in education level, skills and health status of a population is core to the 

distinctions in the ability of different communities to effectively support community 

adaptation (Dumaru et al., 2017). There is limited data collected pertaining to 

detailed health or education of the human resources, thus human resources for 

adaptation and maintaining water infrastructures will be discussed and analysed 

relative to community perceptions on the ability of community leadership.  

First of all, the consultations undertaken showed that Radesifolomae has some 

individuals trained in first aid while Busu have no trained first aid individuals (Table 

4.8).

Cyclone warnings, tsunamis, flash floods and storm surges are often received over 

the AM radios and through mobile messages. There are also instances that warnings 

are communicated. In regards to knowledge and experiences on weather, seasons 

and climate, the Langalanga society has a traditional calendar (see Appendix V) 

which revolved around seasonal weather, behaviour of marine organisms (fauna and 

flora), harvesting of various crops, spawning seasons and tidal variation. The 

accuracy of the traditional calendar is declining as extreme rainfall events which 

often resulted in flash flooding and water shortage due to prolonged dry seasons are 

becoming more and more erratic. Weather prediction knowledge includes but is not 

limited to the influx of frigate birds from ocean as an indication of eminent strong 

winds. The presence of red clouds and skies before sunset can also signify that the 

next day will be fine, hot and dry. 
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Busu and Radesifolomae communities have both modern and traditionally skilled 

and qualified individuals in shell money makers, high skilled fisher folks, wood 

carvers, weavers, carpenters, boat builders, chainsaw operators, motor mechanics, 

school teachers, government officials, catechists, mechanical engineers, civil 

engineers and project managers. The men’s group are collectively responsible for 

the construction of community infrastructures especially community water wells, 

rain water catchments and water supply systems. This is a clear indication that if 

provided with the necessary resources, institutional setup and human capacity, 

community water development needs and programmes can be adequately supported. 

The study understands from previous experience that rallying community 

institutions and groups to advance community aspiration should not be an issue. 

This group is the main source of manpower for physical and construction works. 

The information gathered at the consultations revealed that a number of youth from 

Radesifolomae have recently obtained carpentry certificates from vocational 

schools.

Table 4.8 Summary of the human resources and their ability to support water 
security 

Busu Radesifolomae 

Are any community 
members trained in 
first aid? (If yes, 
how many and when 
were they trained?) 

No There are several 
members of the 
community who have 
some first aid training as 
well as disaster 
preparedness. 
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Busu Radesifolomae 

Traditional and 
Modern skilled 
individuals

Traditional Skills and 
knowledge

shell money makers, 
fishing skills, 
knowledge,
wood carvers, 
weavers,  
net repairs, 
island builder, 
traditional healers and 
herbal doctors 
outrigger making 

Modern Skills and Knowledge 

boat builders, 
chainsaw operators, 
motor mechanics, 
Carpenters 

Traditional Skills and 
knowledge

Shell money 
making  
Wood carvers 
Weavers 
Fishing skills and 
knowledge 

Modern Skills and 
Knowledge 

school teachers, 
Carpenter 
mechanical 
engineers 
civil engineers
project managers 
boat builders 

How is the 
community warned 
of impending 
extreme weather 
events?

Are there 
traditional 
knowledge used to 
warn people of 
impending 
disasters?

The community is warned of 
impending bad weather 
through phone and through 
the Solomon Islands 
Broadcasting Cooperation 
AM Radio messages. 

The attributes of the 
traditional calendar resolves 
around, storm occurrence, 
rainfall patterns, oceanic 
conditions, fish cycles, crops 
harvest, fog cover and tides. 

The traditional calendar is 
slowly losing its precision and 
accuracy as weather patterns 
and resources cycles have 
changed.

The cyclone warnings are 
often received over the 
AM radios and through 
mobile messages.

Dark clouds and frigates 
birds flying towards 
mainland warn of 
impending bad weather. 

Various dominant wind 
patterns and direction, the 
wet and dry seasons have 
their prominent month in 
the traditional calendar. 
This annual calendar is 
increasingly losing its 
precision and accuracy. 

Does the community 
possess sufficient 
human knowledge 
and skills to ensure 

Community experience 
includes, assembling of 
previous,

Members of the 
community have previous 
experience in hands on 
training when building 
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Busu Radesifolomae 
the water resources 
are developed 
progressively?

What are some 
opportunities the 
community can 
pursue to develop 
their leaders?

Water supply system 
Cement tanks, 
Rain water catchment 
systems,  

8000 Gallons of potential 
storage is yet to be fixed. The 
problems include

Leakages of cement 
tanks,
Broken taps 
Broken guttering 
systems 

Community leaders are 
optimistic that provided 
materials and resources are 
available, they have the 
capacity to sustain water 
infrastructures.

The community can learn 
from members of 
Radesifolomae how to 
construct concrete sealed 
water well.

communities

Water supplies,  
Water dams, 
Cement rainwater 
tanks and,  
Rain water 
catchment
systems. 
Sealed concrete 
fresh water wells 

6000 Gallons of potential 
storage is still broken 
down. Issues include

Leaking cement 
tanks
Broken taps and 
supply systems
Broken guttering 
systems 
Broken tank 
basement 

The inaction of the 
community to repair 
damaged water 
infrastructures is an 
infrastructural and 
resources issue as 
Radesifolomae have both 
experience and qualified 
carpenters and plumbers. 

There is traditional knowledge available for treatment of water borne diseases, 

sanitation and health issues. Most of this knowledge is only shared among members 

of the tribe, clan or family and is sometimes accessed with a token of appreciation. 

Most of the traditional knowledge for treatment of water borne diseases cannot be 

documented as they are treated as sacred knowledge and can only be shared among 

family or tribal members. 
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There is also an abundance of community experience from hands on training during 

the construction of community rainwater catchment and water supply systems 

presently and formerly accessed by water dams and supply systems. This shows that 

there is an abundance of skills and knowledge for planning and building of water 

dams, rainwater catchment structures and water supply system to both study sites 

from inland sources.  

The water wells in Busu and Radesifolomae communities were repaired by members 

of the community. In the event of water shortage in the study sites, water for 

drinking was fetched mostly by men and women from mainland sources. In 

Radesifolomae community, resourceful persons for constructing of concrete sealed 

groundwater wells are not an issue. The dwindling quality can be attributed to lack 

of management mechanisms to monitor the safety while programming the 

improvement of community water well infrastructure designs. The community’s 

collective inability in maintaining and sustaining rainwater catchments and previous 

water supply systems is a management issue that needs to be addressed. In Busu 

Community, the failure to maintain water infrastructures is a financial problem 

rather than a Human resource issue. In Radesifolomae community, there is optimism 

that provided water infrastructures materials are available; the members of the 

community can easily build more water infrastructures such as fresh water wells and 

water tanks. 

4.4.5 Institutions and Governance 

This subsection examines community institutions or groups, and their ability to 

support water resource management and governance. The household survey 

examined the ability of institutions by investigating community perceptions about 

community governance, water management, community capacity and ease of 

improvement of the water sector. Community institutions refer to informal and 

formal mechanisms (culture, custom, norm and values) and rules (laws, regulations 

and policies) that govern community organisations (Dumaru et al., 2017). There are 

numerous community institutions (see Appendix J) that played an important role in 

the community governance, especially the management of water resources. These 

institutions can be generally categorised into social, cultural, and religious 
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institutions. The most prominent form of community governance within the 

community is the chiefly system, village committee and the church groups.  

4.4.5.1 Governance and Management 

A review of the resource management systems and their ability to manage land, 

marine and fresh water resources was conducted. The traditional management 

system was effective in the past when people have respect for their traditional laws 

and cultures. In today’s modern society, the changing human values and the 

increasing population pressure had led to the plummeting of the traditional 

management system. Radesifolomae has a village chief which is voted in after every 

two years. This approach is seen by some tribal leaders as a mockery of the 

traditional system as the elected chiefs often lack relevant traditional knowledge and 

skills on good community governance and management.  

In this case, the position does not command power as it does in Busu Community. 

Traditionally, chiefly status was inherited with tribal and community obligation 

empowered by wealth of the people and generations of tribal knowledge. The olden 

day leaders are groomed to lead and command with total authority.  There are also 

instances whereby tribal groupings have a spokesperson that is not directly male 

related to their tribe. The tribal committees are currently working in a reactionary 

mode as there are limited funds and coordination among the tribal groupings.  

In regards to leadership, the communities are being informally administered by 

collective leadership. In most instances leaders often have more than one leadership 

position to play within the community, lessening the effectiveness of leaders in 

specialised areas such as water security. The shortage of leaders with sufficient 

capacity to lead has led to disillusionment within the community and is apparent in 

their response with 92%and 81.3% of the respondents in Busu and Radesifolomae 

respectively do not work well together or agreed only a little that leaders work well 

together (Figure 4.15). From the survey, 18.7%and 6% of the respondents in 

Radesifolomae and Busu communities agreed moderately to very strongly that their 

community leaders work cohesively and function efficiently. This relatively low 

confidence in the ability of community leaders to perform well could be an 
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implication that leadership and good governance training is a must for these 

communities.

In Busu and Radesifolomae communities, previous disputes between tribal leaders 

within the communities could be a factor for such low confidence. The perception of 

this group could also be shaped by the lack of effective solution to most community 

issues and history of mismanagement by some leaders. Those who think that their 

leaders’ work well together are either leaders who believe in their potential or people 

who have witnessed and appreciated what their leaders have achieved for their 

communities. Finally, it is also important to consider challenges faced by present 

day community leadership including dwindling respect for leaders and elders. This 

situation is also worsened by the diversity of clans and tribes now living within the 

same communities. Despite these challenges, there is a general agreement during the 

consultations that the Langalanga society can work together to develop community 

priority areas including water security.  

Figure 4.15: The graph illustrates the community perception on leadership and 
community governance. 
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As far as community perception on community governance mechanism for water 

management and environment protection is concerned, there is varied level of 

agreement from the community respondents that they have good community 

governance. From Figure 4.16, about 81.25% and 53.85% of the respondents in 

Radesifolomae and Busu communities agreed respectively to some extent that they 

have good community governance. The portion of the respondents that failed to 

agree (Figure 4.16) based their perceptions on past and present community and 

resource disputes, unclear community development programmes and poorly 

organised community setups for environmental management and water resource 

development. This has led to a lack of confidence in the present community 

governance mechanism to plan, finance, implement and monitor community and 

water development programmes. 

Figure 4.16: Perception on community governance mechanism for water resource 
management. 

According to focus group discussions and rapid assessment consultations, it can be 

deduced that the efficiency of the traditional or community governance and 
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management systems is flawed as it does not have legally functional governance 

system formally linked to the provincial and national governments. As shown in 

Figure 4.16, most respondents have little to no confidence in the existing community 

governance mechanism. From a community perspective, this disconnection is among 

the core issues causing stagnancy in community development towards water 

security.  

In regards to water resource management and development, limited community 

awareness and management capacity are the main limiting factors facing the study 

sites. This signifies the need for capacity building of community committees and 

groups. It can also be deduced from this chart that the community may infrastructure 

so much as information and training. As shown in Figure 4.17, approximately 81%  

and 54% of the respondents in Radesifolomae and Busu communities do not agree 

that water and natural resources are either reliable or are being sustainably managed. 

Water supply, streams and rivers are accessed in the nearby communities. The 

accessibility of these sources and community rainwater catchments is not unlimited 

as impending dry seasons and disputes can hinder access at any time. This could be 

the prime reason as to why approximately more than half the community 

respondents agreed that water source is unreliable and is not properly managed 

(Figure 4.17). 

Radesifolomae is located on the mainland and is able to access more water sources 

than those respondents in Busu. Approximately 19% respondents in Radesifolomae 

community agreed to a certain extent that water resources are properly managed. 

This perception could also be shaped by the previous experiences where ownership 

and participation of community has been poorly managed making the water resource 

development unsustainable. In Busu community, the daily survival is highly 

depended on the ability of the community to share limited water resources as well as 

passage to the mainland to acquire water resources. 

The minority of community respondents (Figure 4.17) who agreed moderately that 

water sources are reliable and are being sustainably managed are likely to have 

belonged to households that have undisputable claims to water resources on the 

mainland or own private water tanks  that are being sustainably managed.  
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In regards to community capacity to facilitate water resource development, 

approximately a majority of respondents from both communities agreed to a certain 

extent that the community have capacity to develop water resources. This perception 

is shaped by previous community experiences when developing water resources. In 

Busu community, the participatory installations of previous water tanks and water 

supply system have left the imprint that members of the community have the 

capacity to develop water resources.  

On the other hand, in response to the statement, ‘the community has the capacity to 

develop water resources’, 15.38% and 25% of the respondents in Busu and 

Radesifolomae communities (Figure 4.18) do not think that their communities are 

capable of achieving water developments and are most likely basing their perception 

on the limited capacity of their community leaders and elders to achieve these 

developments. This cynicism about the capability of the community to achieve 

WASH related developments is due to the individuals, leaders and elders’ previous 

history of misuse, lack of proper planning, programming and following through of 

development aspirations. 

Figure 4.17: The graph depicts the community perception on resource management 
especially food and water resources. 
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In regards to the statement, ‘Water Sector can be easily improved’, approximately 

56.2% and 69% of respondents in Radesifolomae and Busu respectively agreed to a 

certain extent that as a community, they can achieve their water related 

developments. In Radesifolomae, this response was based on respondent’s 

confidence in community’s organisational ability to raise funds and improve water 

resources or are individuals who have skills and knowledge about improving the 

state of water security. The portion of the community respondents that agreed to a 

certain extent that their community leaders can achieve WASH related 

developments are those that believe in the capabilities of their respective 

community’s leadership despite understanding the challenges. This group 

represented the proportion of the communities’ who have a strong cognitive 

resilience. 

Figure 4.18: Perception on Community Capacity for Water Development  

Despite the optimism in improving the water sector, the survey showed that 

approximately 43.8% and 31% of the respondents in Radesifolomae and Busu 
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respectively do not agree (Figure 4.19). In general the hesitation is based on the 

limited community financial and institutional capacity as well as organisational 

skills and financial resources availability to the study sites. In Busu, the lack of or 

isolated natural water resources directly available to the community could be a 

reason behind the disagreement to the statement ‘Water Sector can be easily 

improved’. In Radesifolomae, the disagreement over the aforementioned statement 

is shaped by community’s perception on the understanding of present challenges 

facing community leaders and development.  In general there is popular optimism 

among respondents that provided resources and materials are readily available, 

improving community water resources should not be a problem.   

Figure 4.19: Perception on the ease of Improvement in the Water Sector  

The lack of political will to organise, control and revive traditional resources 

management mechanisms infused with modern day practices are institutional 

setbacks still hindering the sustainable development of natural resources. The 

limited institutional capacity for planning and programming development is a 

challenge facing small island community’s water resource management and 
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development. This signifies the need for empowerment of community committees 

and groups and their resources available for implementing water security projects. 

4.4.5.2 Perception on Community Preparedness and Response to 

hazards 

Cyclones, storm surge, droughts, prolonged dry season and flooding poses a threat 

to water resources and sources availability and accessibility. This subsection 

investigated the perception of respondents on their abilities to secure their water 

resources among other livelihood assets in the face of the aforementioned hazards. 

Cyclones and Storm Surges  

In regards to the statement ‘I know what to do when the threat of cyclones are 

imminent’, approximately 92% and 75% of the respondents in Radesifolomae and 

Busu respectively agreed to a certain extent that they know what to do in preparation 

and as a response to the hazard. 

In Busu community, the perception is mostly based on experiences of community 

members during previous cyclones, while Radesifolomae the perception is based by 

community first hand training during previous disaster management trainings with 

the provincial disaster management office (see Figure 4.20). All in all despite the 

high optimism among respondents, there is still a need for community training on 

cyclone preparedness and response planning in the study sites. 

In terms of knowing what to do during and after storm surges, approximately 

81.31% and 92.43% of the respondents in Radesifolomae and Busu respectively 

agreed to a certain extent that they know what to do before and during storm surges 

(Figure 4.21). These relatively high figures reflect on an awareness and a level of 

experience that highlights how acute (and real) these threats. In Radesifolomae, 

there is lack of strong and very strong agreement among respondents. Busu 

community responses illustrate a community whose respondents have some 

individuals who have knowledge that can be shared to improve community 

preparedness and response towards storm surge.  
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Figure 4.20: An illustration of the community knowledge on preparedness and 
response for cyclones.   

In short, despite been a minority in Busu (7.57 %) and Radesifolomae (18.69 %), the 

lack of agreement in knowing what to do among respondents signifies the need for 

the community to train themselves on storm surge preparedness and response 

planning. A disaster management plan for risk reduction is crucial for storm surge 

preparedness in the study sites. 
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Figure 4.21: Community perception on preparedness and response for storm surges. 

Droughts and Prolonged Dry Seasons 

In regards to knowing what to do when the threat of droughts (or prolonged dry 

seasons) are imminent, a majority (81.2%) of the respondents in Radesifolomae 

agreed moderately or only a little that they know what to do before and during 

droughts and prolonged dry seasons. This hesitation of respondents to agree strongly 

or very strongly signifies the need for capacity building trainings to ensure water is 

secured in the face of impending droughts.  

In Busu the 76.9 % of the respondents agreed to a certain extent that they know what 

to do in the face of impending droughts represents confident individuals who have 

knowledge that can be shared among other members of the community to assist in 

preparedness and response towards droughts. The lack of very strong agreement in 

both communities signifies the lack of total capacity and ability to deal with these 

sorts of events and the need for community training and capacity building on 

drought preparedness and response planning in both communities.  
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In short the relatively higher uncertainty in Radesifolomae signifies the lower 

frequency of water shortages experienced by respondents of the survey compare to 

Busu. 

Figure 4.22: An illustration of the community knowledge on preparedness and 
response for drought. 

Flooding 

In terms of knowing what to do during and after floods, the majority of the 

respondents in Busu (85%) and Radesifolomae (75%) agreed to a certain extent that 

they know what to do before and during floods (Figure 4.23). In Radesifolomae 

approximately 25% of the respondents are not sure about what to do in the face of 

impending flooding events to secure livelihood assets (Figure 4.23). The fact that 

only 15% of the community respondents in Busu agreed very strongly that they 

know what to do before and during flood events indicates the need for community 

training and capacity building on flood preparedness and response planning. 

0
5

10
15
20
25
30
35
40
45

Do Not
Agree

Agree a
little

Modera
tely

Agree

Strongly
Agree

Very
Strongly
Agree

Radesifolomae 18.8 37.5 43.7 0 0
Busu 23.1 23.1 30.7 23.1 0

Pe
rc

en
ta

ge
 

Drought preparedness and response 
knowledge 



123

Figure 4.23: An illustration of the community knowledge on preparedness and 
response for floods. 

Relocation 

In terms of relocation, there are no concrete plans for mass relocation in the case 

study sites as the idea has always been perceived as a costly exercise. However, on 
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tribal and clan groups from Busu community to mainland communities of 

Surabuta’a, Radesifolomae and Bula’abu have started after the cyclones of 1967 and 

1986. This voluntary relocation was triggered by the shortage of living space on the 

artificial islands, high level of vulnerability to cyclones, storm surges and ease of 

access to government services, water resources and land resources.  

Access to water and relocation support offers an opportunity for improving 

communities’ access to water and food resources from gardens as they are closely 

associated with access and ownership rights to land resources. This may not be the 
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case for everyone in both communities as they comprised of several tribal and clan 

groupings and not everyone has equal access to land.  

Tribal and clan access to land and water resources on the coast of the mainland is 

either undisputed or still under dispute. In cases where tribal and family lands are 

still under dispute, tribal reconciliation ceremonies and proactive courts are vital for 

establishing the access and ownership rights to lands and water resources; this will 

foster adaptation in the medium to long term. 

The need for immediate land reforms is crucial for sorting out the land issue 

component of relocation. The tediousness of court processes is a challenge for 

resolving conflicts thus having a political will would be very useful in ushering the 

progress of land and resources court settlements. In short, the relatively high 

exposure of the study sites signifies the importance for all communities to have 

disaster management plans as well as comprehensive relocation plan to secure water 

resources in the future. 

4.5 Summary of Water Security Vulnerability 

Vulnerability is assessed in alignment with the PACE-SD VA methodology thus an 

increase in adaptive capacity is assumed to result in a decline in the vulnerability of 

a system or in this case, water security. This thesis attempts to quantify vulnerability 

using a simple calculation for Vulnerability Index. The vulnerability index score is 

the sum of the total vulnerability score divided by 25 (Appendix B).  

The bar graph below depicts the adaptive capacity of livelihood assets to support 

water security developments in Busu and Radesifolomae Communities. The Figure 

4.2.4 is deduced from community and researchers perceptions based on information 

gathered on adaptive capacity and vulnerability of the study sites. In general, there is 

a lot of anxiety about the present and future capability of livelihood assets to support 

water security.  

The capacity of institutions and governance to support water security is more than 

efficient in the past and is currently going through a downturn as a result of; 

unresolved internal disputes and deteriorating state of community institutions, tribal 

and family groupings functionalities. In general, traditional knowledge based 
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practices that are in place to manage freshwater resources are often non-functional 

or non-existent. Enforcement of all laws, regulations and customs is a challenge and 

is something that needs improvement so as to ensure the community environment is 

stable and can support sustainable development of water security 

Unlike Busu Community, Radesifolomae community had a disaster committee that 

have some training on disaster management, and plans to help secure study sites and 

their water resources. However there is optimism in both communities that once 

institutions receive proper training and re-explore their ability to provide much 

needed support, vulnerability due to poor adaptability of community governance and 

institutional arrangements will be greatly reduced in the future. The slowness of 

government and non-government related services to support water security 

developments and unimproved state of water security signifies the need for scaling 

up of water investment in the coastal communities of the Langalanga lagoon. 

In terms of Human resources and leadership ability to support water security, there 

is an abundance of skilled and knowledgeable individuals who have supported water 

resource developments in the past. Outmigration of skilled and knowledgeable 

individuals is a current challenge for Small Island communities as the elite 

proportion of the population are being resettled in other urban centres close to 

employment and other government services. Despite the challenges faced by 

communities and leaders of the Langalanga Society, there is hope that leadership 

and community governance will change once communities are up-skilled, equipped, 

organised and become more aware of their issues. Areas for further training can 

include good governance and resource management related training.  

In terms of natural resources to support water security, this has always been a 

challenge for these coastal communities as they do not have equitable access to fresh 

water resources on the coast of the mainland. Busu community which is located on 

an island have limited ground water from only one community well. The source is 

already unsuitable for drinking and that water on the coast of the mainland is less 

accessible to the island dwellers. In terms of future adaptive capacity of natural 

water resources to support water security, increasing vulnerability will be attributes 

of the limited capacity of accessible water resources coupled with increasing 

population pressure and land development pressures. This situation can also be 
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improved if greater emphasis is place on management of natural water sources at the 

regional level.  

The adaptive capacity of community water infrastructures in the past is more 

efficient due to the presence of community water supply systems as well as limited 

population pressure and water consumption back then. At present the infrastructures 

for supporting water resources are also in a poor state and are in short supply to cater 

for current community’s populations. The situation in Busu is worse and requires 

immediate assistance; otherwise the ability of water infrastructures to support water 

security will only be worsened in the future increasing vulnerability. 

In terms of financial capacity to support water adaptation and developments, the 

communities have always been struggling with their finances thus limiting their 

ability to adapt back then. The situation has been deteriorating back then and will 

only worsen in the future as heavily depended economical marine resources are been 

exploited by humans and impacted by deteriorating environmental health conditions. 

The present and future vulnerability of these communities are depended on the 

ability of marine resources as a means of income. This source of income is currently 

under pressure as marine resources are being exploited to the extent that the size and 

abundance of marketable marine resource have been greatly reduced. In the case of 

the study sites, if there are no new income sources or externally sourced financial 

resources to support water security in the future, it is likely that water security will 

be increasingly vulnerable in the future. On the other hand, the state of financial 

capacity to support water development will worsen if nothing is done to secure 

funding and/or increase income earned by the community for the repair, 

maintenance and improvement of current water supply systems and sources.
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Figure 4.24: Summary of Adaptive Capacity Scores for Livelihood assets supporting 
water security adaptation. 

This conclusion is reached based on the fact that at present, the capacity of the 

livelihood assets is already insufficient to support successful adaptation, and that any 

additional future stresses will only deteriorate the ability of all livelihood assets. In 

short, there is also a general discourse within the community that should nothing is 

done to address the present challenges facing the water security, climate change will 

only exacerbate future vulnerability of water security.  

In comparing the case study sites water security vulnerability, the  table in Appendix 

B attempts to quantify the adaptability of livelihood assets to support past, present 
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and future adaptation (Appendix B). A Vulnerability Score (VS) for a particular 

livelihood asset is deduced by subtracting the Adaptive Capacity Score from 25. 

Figure 4.25:   Summary of Vulnerability Index Scores for the study sites. 

This approach derived the Vulnerability Index Score (VIS) as the quotient of VS by 

25 (VIS=VS/25). The VIS values’ ranges can range from 0 to 1. The greater the VIS 

value, the greater the vulnerability of the water security. 
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From Figure 4.2.5, it can be stated that for both communities, the present 

vulnerability is greater than the past vulnerability and that future vulnerability is 

likely to be greater than present vulnerability.  

Finally, in general, it can be concluded that Busu Community’s water security is 

more vulnerable now and will continue to be so in the future compared to 

Radesifolomae if nothing is done to resolve current vulnerability causes. 
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CHAPTER 5: CONCLUSION AND 

RECOMMENDATIONS 

This chapter draws conclusion on this study which aimed to determine the 

vulnerability of small island communities in the context of water security. This 

chapter is divided into two subsections. The first section (5.1) outlines the 

conclusions, of the thesis. The second section (5.2) summarises the result of the 

adaptation planning workshops in a recommendation style format.   

5.1 Conclusion 

This subsection draws conclusion on this study which aimed to assess the present 

and future vulnerability of Busu and Radesifolomae communities to climate change 

in the context of water security. In doing so, this first section will also briefly outline 

a systematic method for assessing vulnerability of water security.  Finally the last 

part of this subsection will outline findings related to climatic and non-climatic 

threats and status of community adaptive capacity to water security. The second 

subsection (5.2) features adaptation actions that are recommended for the 

improvement of water security adaptation in small island communities. 

5.1.1 Vulnerability of Water Security in Busu and Radesifolomae 

Communities to Climate Change 

Similarly to Adger’s (2006) definition of climate vulnerability, water security 

vulnerability is a factor of its exposure, sensitivity and adaptive capacity to climatic 

and non-climatic hazards. The proximity of the case study sites to the ocean is core 

to their water security’s exposure to threats from sea level rise, storm surges, salt 

water intrusion and cyclones, (Table 2.4).  The sensitivity of the sites to the impacts 

of droughts and prolonged dry seasons can be attributed to their relatively low 

economic potential, poorly developed water infrastructures and the ineffective state 

of community institutions governing water resource developments.  

In short according to VA assessments results and analysis (Section 4.5), the water 

security situation in Busu Community is said to be relatively more vulnerable than 

Radesifolomae Community (Figure 4.25). The present and future vulnerability of 
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these sites is a factor of their limited natural resources, infrastructure and services, 

and financial resources to support water security. Also from the VA assessments, it 

was understood that vulnerability of water security in the study sites are more likely 

to increase into the future. 

5.1.2 Systematic Method for Assessing Vulnerability of water security. 

This study assessed the vulnerability of Busu and Radesifolomae communities’ 

water security to climate change using a mixed systematic methodological approach. 

The overall methodology can be summarised into three stages (Figure 3.1). The first 

being the site selection process includes stakeholder consultations, community 

consultations and rapid assessments.  After the selection of sites, the second stage 

includes vulnerability assessments. The basis of this approach is centred on the 

PACE-SD VA Assessment Framework which analyses vulnerability via data 

collected through community rapid assessments, household surveys, mapping 

activities and field observations. The third stage uses community consultation 

workshops to prioritise adaptation options and recommend adaptive strategies for 

livelihood assets that can support water security. 

The thesis assesses water security vulnerability by focussing on the availability and 

ability of livelihood assets to support water security in the face of past and present 

challenges. Future vulnerability was assessed base on the community perceptions on 

the potential ability of the livelihood assets to support and sustain future water 

security developments. The approach assumes that the greater the ability of 

livelihood assets to support water security, the lesser the vulnerability.  

5.1.3 Thesis Findings on Water Security, Climatic Threats and non-

Climatic Threats  

From the findings obtained in this study, the following deductions can be made. 

The more a community is able to adapt, the lesser it is vulnerable to the 

impacts of climate change. In the same way, the more exposed or sensitive a 

community is to the impacts of climate change the more vulnerable it is.  

Water resources are vital for sustaining life in these small island 

communities. Similarly to findings made by Singh et al., 2001, the impacts 
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of climate change are already being felt by water resources in small island 

communities of the Langalanga lagoon. 

Similarly to finding made by Singh et al., (2001) and Naica and Carmen 

(2016), non-climatic threats to water security identified by the study includes 

resource disputes, limited water infrastructures, water pollution and 

population pressure on water resources. If nothing is done to improve access 

to quality water resources, water security will be highly vulnerable in the 

near future. 

Like other small island countries (Singh et al., 2001), the heavy reliance of 

study sites on rainfall and rainwater harvesting infrastructure makes them 

particularly vulnerable to the future impacts of climate change prolonged dry 

seasons and droughts.  

Similarly to findings made by SOPAC (2007a), salt water intrusion from sea 

level rise and inundation of community groundwater resources by storm 

surges and flash floods often limits the availability of quality water on a 

seasonal basis.  

Cyclones and land disputes have also been very destructive to water 

resources and water infrastructures formerly owned and directly accessed by 

the communities.  

The findings of this thesis similarly to Smith et al., (2010) indicated that the 

limited ability of community governance mechanism to support natural 

resources and water infrastructures management is fundamental to their 

vulnerability. If nothing is done to improve the current capacity of water 

infrastructures, the situation on water resources vulnerability will only 

worsen in the future. 

The proximity of the study sites to the ocean, tribal diversity and unequal 

accessibility to adaptation resources make these communities highly exposed 

and sensitive to the impacts of climate change. This also implies the need for 

serious consideration of relocation as a long term viable option for 

adaptation. 

Relocation has the potential to avail land and associated water resources to 

the highly vulnerable communities of the Langalanga lagoon. The full 

potential of relocation can only be realised provided financial resources and 
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programmes for mobilising dialogue and reconciliation are substantiated. 

The advantage of planning, programming and executing of relocation now 

will be less costly if it is to be done in the future. 

Similarly to findings made by Smith et al., (2010) the community 

governance revolves around the laws of the country, religious teachings and 

customs and cultures of the Langalanga society. Traditional knowledge 

based practices for resource management is becoming less and less popular 

as respect for traditions and cultures deteriorate.  

The lack of sustainability of water infrastructures is due to management and 

governance issues as well as financial constraints. Planning for the 

advancement and maintenance of community water resource infrastructure is 

lacking and remains a challenge.  

There is also a general shortage in financial resources readily available to 

support community adaptation efforts especially water resources and 

infrastructure development needs. The way forward for resource 

management in the Langalanga lagoon would require an in-depth 

understanding and establishment of tribal lineages and user rights for the 

restoration of marine and land resources management. 

5.2 Recommendations 

Based on the findings and deductions made above, the following recommendations 

for lessening the vulnerability of these communities with respect to water security 

can be made. Given the aforementioned vulnerabilities and anticipated future 

climatic and non-climatic changes, opportunities for improving future water security 

are categorised as natural resources, infrastructure and services, financial resources, 

human resources and institutions and governance. 

5.2.1 Natural Water Resources 

Groundwater resources in the vicinity of the communities are highly exposed 

to impacts of sea level rise, storm surges and salt water intrusion. This 

implies that relocation of these communities can greatly increase their access 

to land and safer water resources.  
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Maintaining accessibility to existing natural water resources will require 

rebuilding of community bonds between tribes and clans as these links are 

crucial for long-term stability. Trade links would also be crucial in perfecting 

regional partnerships between coastal and inland tribes and communities. 

In order to have a lasting solution for the accessibility and availability issue 

of water resources in the Langalanga lagoon, the following should be highly 

encouraged and considered. 

A dialogue between land owning tribes and community leaders to resolve 

land disputes and find potential synergies where both parties can benefit 

mutually.  

The resolving of land disputes amongst tribes via reconciliation ceremonies 

and constructive consultations between resource owning parties and 

community leaders for the proper management of the available water 

resources or lack thereof. 

5.2.2 Infrastructure and Services 

Constructive and practical consultations among resources owners and users 

should be held to understand the way forward for the sustainable 

development of water resources. This should take into consideration the 

current water accessibility challenges and opportunities that can be pursued 

so as to improve equitable access to groundwater, surface and rainwater 

resources. In regards to equitable access of rainwater, the equitable 

distribution of this source can be easily improved should there be more 

communal rain water tanks. 

Explore the opportunity for; drilling of boreholes to access safe groundwater, 

building of dams and water supply systems for the efficient storage and 

supply of groundwater from slightly elevated coastal areas on the mainland. 

Repair rainwater tanks to increase and improve water storage capacity and 

build additional rainwater collection systems and water reservoirs for the 

communities.

Build more sealed wells to protect the quality of groundwater from runoffs 

and flood waters. Culverts should also be built around the existing 

unprotected wells to lessen contamination from runoffs and flood waters. 
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There is a need to conduct feasibility studies to explore which communities 

are suitable for digging water wells or boreholes, building dams or water 

storage facilities and water supply reticulation system. 

5.2.3 Financial Resources 

Cash resources for further development of community water resources needs 

to be raised through community fundraisings or community owned fishing 

and farming ventures. 

Government resources distributed through constituency offices should be 

used to subsidize the costs involved in shell money production. 

Need to create or search for reliable markets for selling of natural resources 

and locally made products. 

The provision of funding, both by internal and external partners and 

stakeholders can aid in the development of water resources in these 

communities.

The financial vulnerability of the Langalanga Society can be reduced by 

improving the management of marketable natural resources and ecosystem 

services. Marine and food resources sold, bartered and consumed form the 

basis of the society fall back safety net. Income from the sale of natural 

resources can be improved through the following: 

replanting of mangroves and stronger enforcement of the prohibition 

of dynamite fishing, 

appointing community fishery wardens who will enforce community 

implemented marine and terrestrial by-laws on close and open fishing 

grounds 

exploring organic farming, and providing proper farming tools that 

will enable families to relocate food gardens from low lying areas 

that are vulnerable to sea level rise and flooding due to heavy rains, 

Draining of water logged farm land to clear up new gardening land. 

This will help relocate food gardens from sea level rise affected and 

flooded gardening land.  
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5.2.4 Human Resources 

Leadership and management training programmes would be helpful to 

enhance the capabilities of the community and its leaders. This can be 

improved through: 

Capacity building and training initiatives for community leaders and local 

government officers to elevate their skills in planning, programming and 

more importantly developing and implementing community project 

proposals with or without external support. 

The empowerment community leaders to take ownership of the development 

and implementation of community projects and the monitoring and 

evaluation of these projects. The participation and ownership of the 

community and its leaders are crucial for the success of any water projects 

and initiatives. 

Community awareness is vital to resolving water resources related issues. 

Educational programmes to create and enhance awareness and knowledge 

should focus more on the following: 

o Improving community understanding on the importance and the need 

for improved water resource management and community 

governance. 

o To establish community laws based resource management and 

governance. This includes better farming techniques against climate 

change and natural disasters; and sustainable use and accessibility of 

available water resources.  

5.2.5 Institutions and Governance 

Water infrastructure and resources protection laws need to be enforced with 

firm and severe penalties. All stakeholders should realize that water is an 

essential and limited resource vital for their existence and that only with 

strict enforcement of laws to protect water sources and infrastructure can any 

forms of contamination and vandalism be avoided. 

If funding were available then more community water tanks as well as water 

supply reticulation can be constructed. Hence, there is a need for active and 

continuous consultations with all stakeholders, namely the community, 
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government, donor agencies and partners to develop sustainable water 

security programmes. 

Community institutions should be should be empowered to pursue and 

resolve existing tribal, land and resource disputes. This will be very helpful 

in maintaining a stable environment where developments can be pursued and 

achieved cordially in a peaceful environment. 

In terms of relocation, the opening up of dialogue by community and tribal 

leaders is crucial for understanding community roots and preparations 

towards relocation. The consultation understands that relocation dialogue and 

consultation need to be sufficiently supported in order for it to be sustained 

and progressive towards meeting its goals. 

Community training and awareness programme in water management and 

climate change is an urgent need for the community. Training should also 

focus on building the capacity of community leaders including women and 

youth as this can foster community empowerment engagement efforts. 

Finally, having well-coordinated and functioning community groups will be 

instrumental in forging the way forward for substantiating the 

aforementioned recommendations for their water security. 
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Appendix A: Rapid Assessment Questionnaires 

Community History and Governance 

1. What are the village history/important background on the community? 
2. Is the village known for anything in the island group? 
3. What types of religion/denominations exist? 
4. Describe the process of selecting community leaders and representatives?  

5. What was the duration of service of the last three village leaders, including 
the current village leader? 

6. What is the community’s management/governance structure? (Differentiate 
between traditional and modern structures if they co-exist)  

7. Is there any existing tribal committee in the community? 

Yes/No 

a.  If yes what are some of their current achievements and aspirations? 

Demography and Diversity 

1. How many people live in the community?  

2.  How many households are there?  

3. What is the age and gender distribution of the population?  

4. How many people are living with disability in the community? State their 
gender, age and disability?  

5. List the tribes and clans in the community? 

6. a. Is there any existing resource related conflict among the members of the 
community?  

a. Yes/ No. 

7. If yes, what are the main causes and solution potential solutions? 

Community Water Resources 

1. What is the history of water resource development in the community 

2. What is the water availability throughout the year (e.g. annual rainfall 
distribution, number of dry months per year, any problems during the dry 
season or frequency of drought)?  

3. What is the status of sanitation in the communities? 
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a. Does the community use local practices to address health and 
sanitation issues? (If yes, what are these?) 

b. Briefly describe challenges and opportunities for sanitation 
development? 

4. What is the status of water resources in the community? 

a. Does the community use local practices to address water issues? (If 
yes, what are these?) 

b. Briefly describe challenges  and opportunities to water resource 
development 

5. What is the incidence of water borne diseases in the community? 
a. Does the community have traditional knowledge in treating these 

vector borne diseases? 

Human Skills and Knowledge 

1. List the skilled professionals (teachers, police, administrators, doctors, 
lawyers, etc.)  

2. What is the community’s communication and dispute resolution system?

3. Are there any traditional knowledge-based practices that the community uses 
to manage marine/freshwater resources? (If yes, what are these?) 

a. Thinking about gender, who accesses and manages these resources?  

Terrestrial and Land Resources 

1. What are the predominant land use patterns and systems? 

2. Is the land equally distributed between members of the community? 

3. What is the relative soil fertility of the community farmlands   

4. What are the main root crops used as food sources and what are the 
productivity levels of these crops? 

5. Are there incidences of food shortage from food gardens? Yes/No 

a. If yes, what is the cause of this problem? 

b. Which is the most common food acquisition techniques, buying from 
the shop and market or growing and catching your own food? Explain 
answer 

c. What is the catch trend like for fish species? 
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d. What is the catch trend for non-fish species? 

Marine and Freshwater Resources 

1. Does the community involve in extraction of natural resources for monetary 
gains? 

a. Does the community have enough natural resources to extract for 
monetary gains? How sustainable do you think this is? 

2. What are the productivity levels of these marine/freshwater species? 

3. What is the approximate size of the community fishing grounds? 

a. What portions of these fishing grounds are shared with the 
neighbouring communities?  

b. What portions of these fishing grounds are only used by the 
community? 

Hazards and Community Response 

1. Please describe the last cyclone event in the community (when? what were 
the impacts? how did the community respond? was this effective? 

2. Please describe the last drought event in the community (when? what were 
the impacts? how did the community respond? was this effective? 

3. Please describe the last flooding event in the community (when? what were 
the impacts? how did the community respond? was this effective? 

4. What is the community waste management system like?  
a. How well is the waste managed? 
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Appendix B: Summary of Water Security Vulnerability Assessment framework 
WATER SECURTTY VULNERABILITY ASSESSMENT FRAMEWORK 

Livelihood Assets/Capabilities Past ability 
to support 
water 
security 

Present 
ability to 
support water 
security 

Future ability 
to support 
water security 

B
U

SU
 C

O
M

M
U

N
IT

Y
 

Natural Resources 4 2 1

Infrastructures And Services  3 1 1

Financial Resources  3 2 1
Human Skills And Knowledge 3 3 2

Institutional And Governance  4 2 4

Total Adaptive Capacity Score 
(TACS) 

17 11 9

Total Vulnerability Score (TVS 
= 25 (MAXIMUM TOTAL 
ADAPTIVE ABILITY 
SCORE) – TACS) 

8 14 16

Vulnerability Index 
(VI=TVS/25) 

0.32 0.6 0.64 

R
A

D
ES

IF
O

LO
M

A
E 

C
O

M
M

U
N

IT
Y

 Natural Resources 4 3 2
Infrastructures And Services  4 3 1
Financial Resources  3 2 1
Human Skills And Knowledge 4 4 3
Institutional And Governance  3 2 4

Total Adaptive Capacity Score 
(TACS) 

18 14 11

Total Vulnerability Score ( 
TVS = 25 (MAXIMUM 
TOTAL ADAPTIVE) –
TACS) 

9 11 14

Vulnerability Index 
(VI=TVS/25) 

0.36 .044 0.54

Note: The assumption expressed in this exercise can change as the dynamics of 
vulnerability changes over time. It also assumes that vulnerability and adaptations as 
two ends of a continuous line. 
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Appendix C: Vulnerability and Adaptive Capacity Questionnaire 

Natural Resource Capacity: 

This section will investigate the capacity of natural resources and services to support 
the adaptive capacity of water security.  

1. What are the main natural sources of freshwater resources? 

2. What are the main modes and means of accessing water resources in the 
community? 

3. What is the status of these freshwater resources? 

4. What are the current climates threats facing natural water ecosystems? 

5. Do you think available water resources are sufficient to cater for community 
needs during normal times as well as during droughts and flooding events? 

6. In the face of future climate changes, do you think the water resources will 
cater for the water security needs? 

7. Does the community have enough land for relocation in the near future? 

Infrastructure, Assets and Services: 

This section will investigate the availability and ability of water infrastructures to 
support present and future needs of the community. This section will also investigate 
infrastructures, household assets and government services that support water 
security. 

1. List the various types of water infrastructures used by the community. (E.g. 
well, spring, borehole, rainwater, stream, water supply etc.)  

2. Describe the current water distribution system. 

a. What are some challenges? 

3. What are the types of water storage dedicated for the whole community? List 
their capacities? 

4. Describe availability household support assets. 

5. What are the types of water storage at the household level? List their 
capacities.

6. What are some challenges facing the development of these water resources? 

7. Describe government support services supporting water security? 

8. In the face of future climate changes, do you think the water infrastructures 
will cater for the water security needs? 
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9. What are some opportunities that can be pursued by the community in order 
to achieve sustainable development and management of water resources?  

Financial Resources: 

Financial resource plays a very important role in adaptation especially the 
maximization of individuals and communities capability for prevention, 
preparedness and management of risks. This section examined the income sources 
and ranges, and access to savings, credit and insurance facilities. This section 
investigated the ability of natural resources to support small island communities to 
generate income. 

1. What are the sources of income in the community? 
2. List the different sources of wages and salary in the community?  
3. Does the community have access to other sources of income? 
4. How often do they have access to these sources? 
5. Does the community have access to risk reserves, or micro financing avenues 

or insurance? 
6. What is the approximate amount of agricultural stock sold per week? 

(Specify quantify and species) 
7. What is the approximate amount of fish caught is sold to the market per 

week?  
8. What are the main farming system(s) practiced by the community (e.g. 

subsistence, semi-commercial, entirely commercial)? 
9. What are the trends in catch? (Eg. increasing or decreasing or a 

differentiation of the trends at species level?) 
10. What are other opportunities that the community often pursues for monetary 

gains? 
11. Describe the ability of economic resources to support community in the face 

of future climate changes. 
12. What are the impacts of previous disasters on economic resources and 

infrastructures and businesses?  

Human Skills and Knowledge: 

Traditional and modern knowledge and skills of people in a community that enable 
them to utilize existing resources to meet daily livelihood needs as well as to plan, 
implement and monitor development actions and processes. The human resources of 
a community are therefore assessed according to their health, skills and education 
levels.  

1. Are any community members trained in first aid? (If yes, how many and 
when were they trained?) 

2. What are the skilled trades’ people that reside in the community (Carpenter, 
Mechanic, Electrician, plumber, Surveyor)? 

3. How is the community warned of an impending extreme weather event?   

a. Are there traditional knowledge used to warn people of impending 
disasters? 
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4. Are there any traditional knowledge-based practices that the community uses 
to address climate-induced disasters? (If yes, what are these?)  

5. Does the community have traditional knowledge in treating these water 
borne diseases? 

6. Does the community use traditional knowledge-based practices to address 
health and sanitation issues? (If yes, what are these?) 

7. Does the community possess sufficient human knowledge and skills to 
ensure the water resources are developed progressively? 

a. What are some opportunities the community can pursue to develop 
their leaders? 

Institutions and Governance: 

Informal mechanisms (values, norms, customs and culture) and formal rules 
(policies, laws and regulations) that influence the way individuals and groups 
interact, govern and act collectively (via informal and formal organizations). Hence, 
institutions shape the way people and groups respond to climate change and disaster 
risks and impacts, by channelling the flow of resources and influences needed to 
adapt to change.  

1. List the committees within the community, and state the roles of these 
committees?

a. What is the most active group in the community?  

b. What are some of the achievements of the various committees in the 
community? 

2. Describe key challenges and lessons learnt from executing the roles of the 
above committees?   

3. Does the community have water resource management mechanisms? How 
efficient is this? 

4. Do you have resource people in your community that often take lead in 
community water resource management and development? 

5. What are some of the traditional values and practices for accessing water 
resources? 

6. Does the community have a long term plan for relocation in the near future? 

7. Is there a plan to ensure that the community has adequate food and water 
during a cyclone, drought, flooding event?  

8. In the event of a disaster  

a. Does the community have a community disaster management plan? 
(If yes, how effective is it?) 

b. Does the community have a community evacuation centre? 
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Appendix D: Community Household Survey Questionnaire 

1. Sex:____________ 
2. Please indicate your Age 

0 < 20 years    0    20-35    0   36 -50    0   50-65    0   65 + 

3.  Marital Status______________ 3. a If Married, state number of 
dependents_____________ 

4. What is your highest level of education  

0 No School 0 Primary School 0 Secondary School 0 Advanced Certificate  

0 Diploma 0 Degree 0 Masters 0 PhD 

5. What is the main source of income for your household 
a. No Income 0 Wages/Salary 0 Own Business 0 Sale of Product 0 land 

lease 0 House Rent 0 Remittance 0 Other Sources (Please Specify) 
______________________________

b. Can you give a rough estimate of your household income per month? 

0 $100 to $200    0 $201 to $300    0 $301 to $400    0 $401 to $500    0 Over $500 

Climate Change and Weather 

6. Please indicate your indicate your level of knowledge about climate change 

 None at all 0 A little 0 Moderate 0 High 0 Very High 

7. Thinking about the future, are you concerned about the impacts of climate 
change 

0 No

0 If Yes ---- How concerned are you 

0 None at all 0 A little 0 Moderate 0 High 0 Very High 

8. Is Climate Change   

Manmade or  

Natural 
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9. Community perception on preparedness, mitigation, resources reliability and 
availability, community governments 

Statement Do not 
Agree 

Agree
a
little 

Moderately 
Agree

Strongly 
Agree 

Very 
Strongly 
Agree 

I know what to do when there 
drought  

I know what to do when there 
is impending flood 

I know what to do if tidal 
surges are approaching 

I know what to do if cyclones 
are approaching  

We had reliable water source 
for the past 10 years and we are 
sustainably managing it 

Our community and our leaders 
works well together  

We sustainably manage our 
natural resources (Forest, 
Oceans and Rivers) 

We have a good community 
governance mechanism 

We have improved medical 
services over the Past 10 years 

We have improved access to 
education in the last 10 years 
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10. Please provide your opinion about the status of water resource in your 
community 

Statement Do
not
Agree 

Agree
a
Little 

Moderately 
Agree

Strongly 
Agree 

Very 
Strongly 
Agree 

Water is an abundance resource 
in the community 

All members of the community 
have equal access to water 
resources. 

The community has a gravity 
water source on the mainland. 

The community is equipped to 
pursue and achieve WASH 
related developments.   

The community’s water 
resources are secure from 
disasters such as cyclones, 
droughts and sea level rise. 

The state of water resources in 
the community can be easily 
improved.

I will never relocate to another 
location in the near future. 

11. What are the main challenges or barriers to the water issue? Please Explain.  
12. What are the main recommendations and solution to the water issue? Please 

Explain. 
13. Do you think you can or cannot adapt to the impacts of climate change? Why 

do you have that perception? Please explain? 
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Appendix E: Housing Infrastructures 

   Symbol Name Infrastructure Type Roof Post Floor Wall

Appendix F: Group Workshop “Problem, Cause and Solution Workshop” 

Sector Problem  Cause Solution

Appendix G: Group Workshop “Adaptation Planning Workshop”

Sect
or

Iss
ue

Strate
gic
Goal

Object
ive 

Activi
ty 

Impa
cts 

Indica
tor 

Commun
ity
Contribu
tion 

Stakehol
ders

Tim
e -
fra
me 
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Appendix H: Common fish species 

The table above is modified from (Roegera, Foaleb et al. 2015) 

Vernacular 
Name 

Scientific 
Name 

English 
Name 

Vernacular 
Name 

Scientific 
Name 

English 
Name 

Takwalao Naso
Lituratus

Orange 
Spine
Unicorn fish 

Hakwa Milk Fish 

Falata Siganus 
gattatus 

Golden 
Rabbit Fish 

Rokofu  Tylosurus 
crocodilus

Falata  Siganus 
lineattus 

Lined Rabbit 
Fish 

Malifu  Lutjanus spp 

Ume   Naso
Unicornis 

Blue Spine 
Unicorn fish 

Mela Caesio spp. Perch 

Kwari   Caranx spp. Trevally 
Jacks 

Kulafu  Seranidae 
(Family) 

Groupers 

Walelo  Blonidae 
(Family) 

Buma  Trachurus 
japonicus

Gome  Mugil 
cephalus 

Mullets Rau Euthynnus 
affinis

Skip Jack 
Tuna 

Fotobala   Spangled 
Emperors 

Rau gere Euthynnus 
affinis

Island 
Bonito 

Bubu Trigger fish Gwagwara Yellow Fin  
Bumarau Mumusi Rabbit Fish 

Queen Red 
Snapper 

Didia Acanthocybium 
solandri

Blue
Marlin 

Bolo Acanthurus Surgeon fish Filufilu Sailing 
Fish 

Sanata Mamarakwa 
(green) 

Scarus spp. Parrot fish 

Wawari Coryphaena 
hippurus

Dolphin Fish 
(Mahimahi) 

Burasi 
(Brown) 

Scarus sordidus Parrot fish 

Rainbow Bebe Butterfly 
Fish 

lofu Stone fish 
(small 

Afana Cheilinus 
trilobatus

gougouru Stone fish Daudau 
Suru Lethrinus 

spp. 
Emperor Gumkwae Lutjanus 

russellii
Asiasi ole Lethrinus 

harak
Goat fish Kwalikwali Scolopsis 

bilineatus
Akwalealo Matasi Parupeneus 

spp. 
Goat fish 

Kwato 
(larger) 

Lethrinus 
miniatus

emperor Mea mea Pleuronectidae 
(Family) 

Tagafu Paracaesio 
spp. 

bedford Uala Amblygaster 
spp. 

Sadine 

Kwalikwali Scolopsis 
bilineatus

Dolala Rastrelliger 
kanagurta 

Mackerel 

Kefo Amblygaster 
spp.
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Appendix I: Non-fish species  

The table is modified from (Roegera, Foaleb et al. 2015) 

Vernacular 
Name 

Scientific 
Name 

English 
Name 

Vernacular 
Name 

Scientific 
Name 

English 
Name 

Takwai  Red Sea 
urchin 
spp. 

Kairita 
(Sharp ass 
shells) 

Vasum 
ceramicum

Tala  Black Sea 
urchin 
spp. 

Ku’u Terebralia 
tenkatei

Nau Millipes spp Tatafe (black Nodilittorina 
spp. 

Wera Millipes spp Maboto 
Sere Chrysostoma 

paradoxum
Tala ( thick) Sea

urchin 
Koa Mangrove 

fruits 
Walege ( big) Squid 

Abuli Cypraea spp. Clam shell Luto lofo 
(diamond ass) 

Squid 

Ke’e 
(heated to 
become
red) 

Beguina 
Semiorbiculata 

Luto Squid 

Faragwasu  Anadra
antiquata

Takwai 
(stripe/white) 

Kakadu
(white) 

Anadara
granosa

poupoura Seaweed
(red) 

Kurila 
(Black) 

Atrina vexillum guguma 

Roa  Pinctada 
margaritifera

Trochus Wou Pineapple 
fish 

Romu (Red 
Shells) 

Chama
divaricata

Buli lalamua 

Mabala  Spondylus 
ducalis

Ilo  Oyster  

Wou Ovula ovum Sand fish Bunu
Kebora Psammotaea 

togata
Roa Gaula Pteria penguin

Kwarta 
Fuli

Amusium 
japonicum 
formosum

Ralili Marmorostoma 
spp.

Sifala Turbo
petholatus

Walulu Andontia 
edentula
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Appendix J: Community groups and committees 

The table depicts the roles and responsibilities of community groups in case stcuy 
sites.

Groups or Committee Role

Village Committee Community clean-up campaigns, social events and 
awareness programs. 

Church Committee The church committee is responsible for the church 
building as well as well as organizing church events and 
religious activities 

Youth Group Youth activities and outreach programs. Youths also 
play a very important role in providing the workforce 
for community work.  

Women’s Group This group is a religious group; their main purpose is for 
group prayer meetings. The women’s group in the case 
of Radeaekoa and Busu Communities also play an 
important role in raising funds for church. The main 
activities that women’s group took part in includes 
making of shell money, selling of cooked food and 
union groups. 

Sunday School and 
Youth Group

Organize the annual Sunday School and Youth 
programmes and activities. This group is also 
responsible for raising funds through fundraisings for 
group activities. In the instance of Radeaekoa, the 
fundraising for the kindergarten school buildings were 
initiated by the youth groups respectively. 

Kindergarten 
Committee

In Radeaekoa community, the committee is responsible 
for building and administering the development of the 
community school. Members of the communities are 
also are part of the school committees they access. 

Tribal Committees These committees are responsible for tribal issues 
including land and resource related aspects of the 
community. 

Community House of 
Chiefs and village 
Chief

The house of chiefs oversees the community court 
system and maintain peace in the community 

Security committee The security committee is responsible for monitoring 
and securing the community from human and natural 
disasters.
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Adhoc Project 
Committees ( 
Example SWORCK - 
UNDP Committee, 
World Vision 
Committee and Red 
Cross Committee) 

Adhoc Project Committees are responsible for liaising 
with organizations on behalf of the community and are 
formed when the need arises.

Disaster Committee In Radeaekoa Community, this committee is trained to 
assist the community in their preparedness, evacuation 
and response to natural hazards. This adaptation 
knowledge is needed in Busu and neighbouring hamlets 
and communities. 
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Appendix K: Community Water Infrastructure 

Map 
Symb
ol

Infrastructure Volu
me 
(G)

Year Location Owner Donor Field 
observation 
remarks

B
us

u 
C

om
m

un
ity

 

Cement tank 1000 1999 Thomas 
Fagani 

Commu
nity 

Provincial 
Government 

Not working/ 
Can store 
water 

Cement tank 1000 Early
1990'
s

Sanisi Commu
nity 

Provincial 
Government 

Never been 
used

Cement tank 1000 Early
1990'
s

Barbra Commu
nity 

Provincial 
Government 

Never been 
used

Cement tank 1000 Early
1990'
s

Moses Commu
nity 

Provincial 
Government 

Still Working 

Cement tank 1000 Early
1990'
s

Takana Commu
nity 

Provincial 
Government 

Not working/ 
Can store 
water 

Aluminium Tank 1000 2013 Mamugel
i

Private Mamugeli Broken  

unsealed well Commu
nity 

Taste 
Brackish/ 
relatively low 
quality 

Aluminium Tank 1000 2010 Thomas 
Dakero 

Private Thomas 
Dakero 

Functioning 

Cement Tank 1000 early
1990'
s

Bebo Commu
nity 

Provincial 
Government 

Not working/ 
Bottom 
Leakage 

Cement Tank 1000 early
1990'
s

Commu
nity 

Provincial 
Government 

Not working/ 
Bottom 
Leakage 

Cement Tank 1000 early
1990'
s

Tobata/S
ede

Commu
nity 

Provincial 
Government 

Not Working 

Rotomould Tank 1000 2014 Gelikwal
a

Private Constituency Functioning 

R
ad

es
ifo

lo
m

ae
 

a Cement tank 1000 Late 
1980'
s

Harry 
Kokota'a 

Commu
nity 

Provincial 
Government 

Not Working 

b Cement tank 1000 Late 
1980'
s

Petele Commu
nity 

Provincial 
Government 

Not Working 

A Unsealed well Kokota'a 
Jr

Private Family 
Wells 

Working/Not 
Drinkable 

B Unsealed well Petele Private Family 
Wells 

Working/Not 
Drinkable 

C Unsealed well Gale Private Family 
Wells 

Working/Not 
Drinkable 

D Unsealed well Lagumau
ri

Private Family 
Wells 

Working/Not 
Drinkable 

E Unsealed well Masidele Private Family 
Wells 

Working/Not 
Drinkable 

F Unsealed well Eddie 
Malataib
uri 

Private Family 
Wells

Working/Not 
Drinkable 
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G Unsealed well Ben 
Geliuta 

Private Family 
Wells 

Working/Not 
Drinkable 

H Unsealed well Gabriel Private Family 
Wells 

Working/Not 
Drinkable 

I Unsealed well Sifona Private Family 
Wells 

Working/Not 
Drinkable 

J Unsealed well Annmos
be 

Private Family 
Wells 

Working/Not 
Drinkable 

K Sealed/Pump Walena 
Kuli

Private Save the 
children/Red 
Cross 

Working/Not 
Drinkable 

L Unsealed well Ofesi Private Family 
Wells 

Working/Not 
Drinkable 

M Sealed/Pump Church Private Save the 
children/Red 
Cross 

Working/Not 
Drinkable 

N Unsealed well Maesala Private Family 
Wells 

Working/Not 
Drinkable 

O Unsealed well Nonena Private Family 
Wells 

Working/Not 
Drinkable 

c Aluminium Tank 1000 2000 Church Commu
nity 

Aus/Aid  Functioning 

d Aluminium Tank 1000 2000 Makena Commu
nity 

Aus/Aid  Not
Functioning 

e Aluminium Tank 1000 2000 Church Commu
nity 

Aus/Aid  Functioning 

f Rotoumold Tank 1000 2016 Commu
nity 

Functioning 

g Cement tank 1000 1984 Saefala Private FSP Not Working 

h Rotoumold Tank 800 2015 Jack Commu
nity 

Constituency Functioning 

i Cement tank 1000 1984 Tube Commu
nity 

FSP Not
Functioning 

j Cement tank 1000 1984 maesala Commu
nity 

FSP Functioning 

k Cement tank 1000 1984 Dominic Commu
nity 

FSP Not
Functioning 

l Cement tank 1000 1984 Sifoni Commu
nity 

FSP Functioning 
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Appendix L: Water Infrastructure and Community Buildings in Busu 
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Appendix M: Typical water tanks in Busu community  

Appendix N: The unsealed Community well in Busu 
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Appendix O: A view of Busu Community from within the Langalanga lagoon 
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Appendix P: Water infrastructure and Community Buildings in Radesifolomae 

Appendix Q: Broken down water infrastructures in Radesifolomae 
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Appendix R: Communal water tanks in Radesifolomae  

The aluminium one is broken and is currently out of use. The Rotoumold tank on the 
right is piped to a stand tap. 

Appendix S: A typical sealed well in Radesifolomae Community  

In the background, a small banana plot and the northern view of the community 
Catholic Church.
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Appendix T: A typical unsealed community well in Radesifolomae 

Appendix U: A view of Radesifolomae community  



174

Appendix V: Traditional calendar used by the Langalanga Society 

Months of 
the Year 

Local
Names 

Explanation

January Togolakwa  This refers to the fact that during this month because of 
the bad weather (wet season) people were often lazy to 
go to the open defecation areas especially the 
mangroves. This is mainly because of the heavy rain 
and strong winds associated with Koburu (North East 
Trade Winds). The winds associated with Koburu are 
laden with salt.

It is possible that heavy rains experienced during this 
month are most likely to be influenced by cyclone 
season and other ocean atmospheric phenomenon 
dominant around the first half of the year.  

February Butoala This refers to the very dark nights that makes it almost 
impossible to see when travelling on land or sailing 
across the strait and along the coast of central 
Guadalcanal and Malaita Provinces. This is among the 
foggiest night of all seasons.  

March Laura This is the transition period where weather patterns 
often transitioned between Koburu (North West 
winds), Sifitolo (gentle to strong land breezes) and Ara
(the South Easterlies winds). One old man states that 
the transition between this three wind directions often 
changes between periods of four to seven days 
interchangeably. This marks  

April Laligore This month is named after the uneasiness action of a 
small fish species known as Goregore in the local 
dialect. This species is described as scaly, mostly 
silvery white with some blue on the upper side of the 
body and they have a schooling behaviour. One key 
informant states that during this month, Schools of 
Gogore’s would be seen as lifting their heads above the 
water looking for coolness in the lagoon close to 
mangrove forests. The old folks say that this is an 
attempt to cool off in the surface water which is 
slightly fresh and cooler. The old folks say that this 
could be attributed to sea temperatures which are 
unusually high within the lagoon during this period.  

May Falisi This is the month of the year where they normally 
experience the biggest high tides and lowest low tides. 
This season is also marked by the harvest of Pana 
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(Dioscoria esculenta). The harvest of Pana is a very 
important event for trade or barter system. These 
activities form the basis of the local economy. 

June Gwaulafuo This marks the end of end of rough season known as 
the Koburu. This is a very calm month of the year 

July Babalidae This is the calm period as weather transitioned towards 
the Ara season.

August Kakasulia This is the fine season. 

September Taliekwa September This is quite month of the year as there is no 
wind making it very hot to live in houses.  

October Osiere Osi’ere is derived from two Langalanga words. The 
first word is Osi which means to demolish, dismantle 
or destroy, secondly Ere is a fish pen made of rocks on 
the reef flat. In other words,  according to the 
traditional calendar, this is the month where traditional 
fish ponds on reef flats are destroyed either by strong 
winds and rough seas caused by Gwari Koboru’s 
(spurts of Westerly’s and North westerly’s) or by the 
people of the communities as they re-strengthen their 
fish ponds in preparation for bad weather in the 
preceding months.   

November Liumabota Tales has it that in the past people used to travel 
between Ngella, Guadalcanal, Makira and Malaita. 
From the experiences of Langalanga people, it is 
during this month that the husked coconuts in their 
canoes are often cracked by the heat of the sun. The 
cracking of coconuts by the intense heat of the 
scorching sun is referred to as Liumabota 

December Alidafifi Alidafifi in the local dialect means to be careful or 
watchful especially when travelling in the ocean or 
across the straight from Malaita, to Ngella, Isabel, 
Guadalcanal, Makira Province and Western Province. 
This is because according to traditional knowledge, bad 
weather can occur at any time of the day.  

The table above assembled from collective community discussion in Radesifolomae 
Community and Busu Community. There are other aspects of this calendar that still 
needs an in-depth survey for greater understanding. 


