W Durham
University

AR

Durham E-Theses

Exploring synergies and opportunities at the interface
between culture, ritual and science for landslide risk
reduction

SHRESTHA, RAMESH

How to cite:

SHRESTHA, RAMESH (2024) Exploring synergies and opportunities at the interface between culture,
ritual and science for landslide risk reduction, Durham theses, Durham University. Available at
Durham E-Theses Online: http://etheses.dur.ac.uk/15684/

Use policy

The full-text may be used and/or reproduced, and given to third parties in any format or medium, without prior permission or
charge, for personal research or study, educational, or not-for-profit purposes provided that:

e a full bibliographic reference is made to the original source
e a link is made to the metadata record in Durham E-Theses
e the full-text is not changed in any way

The full-text must not be sold in any format or medium without the formal permission of the copyright holders.

Please consult the full Durham E-Theses policy for further details.

Academic Support Office, The Palatine Centre, Durham University, Stockton Road, Durham, DH1 3LE
e-mail: e-theses.admin@durham.ac.uk Tel: +44 0191 334 6107
http://etheses.dur.ac.uk


http://www.dur.ac.uk
http://etheses.dur.ac.uk/15684/
 http://etheses.dur.ac.uk/15684/ 
http://etheses.dur.ac.uk/policies/
http://etheses.dur.ac.uk

Exploring synergies and opportunities at the
interface between culture, ritual and science for

landslide risk reduction

Ramesh Shrestha

A thesis submitted to Durham University in partial fulfilment of the

requirements for the degree of Doctor of Philosophy

April 2024
DA ]
W Durham
University

Department of Geography
Durham University

United Kingdom



Declaration

The work in this thesis is based on the research carried out at the Department of Geography,
Durham University, Durham, UK. | confirm that no part of the material presented in this thesis
has previously been submitted elsewhere for any other degree or qualification, and it is the

sole work of the author unless referenced to the contrary in the text.

The copyright of this thesis rests with the author. No quotation from it should be published

without prior written consent. Information derived from it should be properly acknowledged.

-
N
g

Ramesh Shrestha
Durham University

April, 2024



Abstract

Landslides cause substantial human and economic losses globally, notably in lower and middle-
income mountainous countries such as Nepal. However, efforts to reduce landslide risks lag
behind those for other hazards, with very few successful examples of knowledge integration in
landslide risk reduction. This ethnographic study, informed by political ecology and cultural
discourses, aims to understand the impacts, risks and vulnerabilities of landslides faced by
historically marginalized ‘Tamang’ people in Nepal’s Sindhupalchok district, the district hardest hit
by the 2015 Gorkha earthquake. The study unveils continually evolving local strategies for
reducing the risks of frequent small-to-medium scale landslides that are most common and
worrying for local people but are often overlooked by ‘outsiders’ due to their perceived lesser

impacts.

My research highlights that people’s vulnerabilities to landslides are rooted in systemic
marginalization and resource extraction. Even small-to-medium scale landslides cause significant
cumulative impacts as compared to larger events. Local inhabitants use diverse and sophisticated
knowledges and tactics for reducing landslide risks and impacts. However, such knowledges are
dwindling due to continued disregard from decision-makers, outmigration, and the increasing
detachment from agriculture-based livelihoods, aggravated by frequent landslides and wildlife

incursions on crops.

This study aims to fill key knowledge gaps regarding landslide monitoring and risk reduction. These
gaps include the uncertainties inherent in landslide monitoring efforts, often based on rainfall data
alone. Additionally, there exists a lack of adequate understanding around the initiation and
evolution of landslides originating from less conspicuous areas as well as disparities in how rainfall,
sub-surface conditions and slope deformations are perceived. To address these, | use an
interdisciplinary approach, combining community observations with instrumental data on rainfall,
soil moisture and acoustic emissions signals generated by slope deformation. Findings show the
distinct increase in slope deformation during the summer monsoon, signalling the pivotal role of
rainfall and progressive infiltration in causing slope instability. This study further demonstrates the
use of cost-effective soil moisture and acoustic emission sensors, alongside rainfall, as used in this
study, offer potential for continuous monitoring of vulnerable slopes at high temporal resolution,
thereby enhancing the reliability of monitoring systems and bridging knowledge disparities

pertinent in the field.
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Chapter 1 Introduction

1.1 Overview

This thesis argues that the landslide risks faced by people in Nepal’s rural communities are not
solely determined by physical aspects, such as geology and hydrometeorology, but are
critically linked with the socio-economic and political context. A series of administrative and
socio-political changes have done little to reduce the wvulnerability of historically
disenfranchised groups such as the Tamangs of my study area. The thesis underscores that
the rural populations suffer significant losses from frequent small-to-medium scale landslides
yet receive almost negligible attention and support from the authorities, forcing them to deal
with these hazards and risk on their own at the expense of their well-being. As such, this thesis
is a much-needed attempt to illuminate the stories of endurance and struggles of marginalized
populations in dealing with recurrent landslides and other socio-economic hardships that are

often invisible to those ‘external’, including the authorities, media, and development workers.

This thesis also argues that in absence of state’s adequate support, marginalized people living
in rural communities of Nepal develop and use many forms of knowledge and strategies,
derived from inheritance, experience, observation, and intersection with ‘external’ sources.
However, local knowledge and tactics are perhaps increasingly inadequate and are threatened
by the combination of various factors such as increased landslide frequency after the 2015
Gorkha earthquake, haphazard rural road construction, changing rainfall patterns,
outmigration of workforce, and the erosion of traditional community values and institutions

that govern communal hazard management strategies.

Additionally, this study identifies and aims to address key knowledge gaps in the sector of
landslide monitoring and risk reduction. Building on the concept of utilizing ‘the best of both
worlds’ (Barahona & Levy, 2007), this thesis also explores ways of synergizing local and
scientific knowledges to co-produce socio-culturally informed landslide monitoring systems.
For this, rainfall, soil moisture and acoustic emission data, complemented by community

observations, are employed. The participatory action research approach with iterative cycles



of actions and reflections (Frediani & Nussey, 2021) was followed in knowledge co-generation
regarding landslide monitoring. To the best of my knowledge, the use of acoustic emission
sensors in landslide monitoring is a novel approach for Nepal. The findings suggest that
integrating acoustic emission sensors with other monitoring parameters such as rainfall and
soil moisture enable slope monitoring at very high temporal resolution and better reliability.
Furthermore, this study highlights the value of participatory monitoring approach employed
in this study for bridging the identified knowledge gaps. Finally, this study offers practical
insights for future endeavours in landslide monitoring and risk reduction in Nepal and other

regions around the world.

1.2 Introduction and background

Landslides are amongst the most impactful hazards across the world and in Nepal in particular,
resulting in substantial casualties and economic losses annually (Adhikari & Tian, 2021; Aksha
et al., 2018; IFRC, 2023). From 2004 to 2016, landslides caused more than 55,000 fatalities
globally (Froude & Petley, 2018). In Nepal, landslides caused annually on average over 100
deaths and economic losses exceeding 1 million USD from 2011 to 2020 and displayed an
overall increasing trends in occurrences and associated impacts (KC et al., 2024). The actual
impacts of landslides may be much higher due to underreporting or misattribution to primary
hazards (for example, an earthquake rather than a co-seismic landslide) (Dahal, 2012; Oven,

2009; Petley, 2012; Petley et al., 2007).

Each year, particularly during the monsoon season, Nepal witnesses multiple landslide events
(Froude & Petley, 2018; KC et al., 2024). Some of the recent notable events include the 2014
Jure Landslide in Sindhupalchok District that claimed 156 lives and buried over 100 houses,
the 2003 Ramche Landslide in Rasuwa District that took 23 lives, the 2020 Dhorpatan landslide
in Baglung District that took 14 lives, and the 2020 Lidi landslide in Sindhupalchok District that
killed 37 people (Bhattarai, 2020; Eyler et al., 2022; Rosser et al., 2021; van der Geest, 2018).
While these incidents represent infrequent high magnitude events, it is the shallow landslides
(<1 m deep) that are most common and cumulatively cause significant impacts on rural
livelihoods (Marulanda et al., 2010; Sudmeier-Rieux et al., 2012). However, shallow landslides
often receive limited attention from authorities, researchers, media, and policy makers,

rendering them as Nepal’s ‘silent’ or ‘neglected’ disasters (Lewis, 1984; Sudmeier-Rieux et al.,
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2013; Tgnnessen et al., 2002). Consequently, in comparison to hazards such as flooding, the
knowledge and practices of risk reduction for landslide are less mature (Basyal, 2021; Oven et

al., 2017).

The susceptibility to landslides is tied to multiple physical and anthropogenic factors. For
Nepal and the broader Himalayan region, these factors include young steep topography,
seismicity, and heavy rainfall, overprinted by human disturbance (Adhikari et al., 2017; Dahal,
2012; Dahal et al., 2008). Researchers suggest that the impacts of landslides in Nepal are likely
to escalate due to: i) the ongoing proliferation of poorly engineered roads that destabilize
already fragile slopes, ii) roadside migration—both local and far-reaching— in search of new
opportunities, exposing people to unfamiliar risks, and iii) the detrimental impacts of climate
change on the frequency and magnitude of geo-hazards (Eyler et al., 2022; Fort, 2014;
McAdoo et al., 2018; Petley et al., 2007).

Over the last thirty years, there has been a notable expansion of the local road network (LRN)
in Nepal, colloquially referred to as ‘dozer roads’ due to their generally haphazard mode of
construction, often without adequate regulation (Sudmeier-Rieux et al., 2019). LRN coverage
grew drastically from 2,662 km in 1995 (Bhandari et al., 2012) to 57,632 km in 2016 (DoLIDAR,
2016), equating to growth of ~2,065% in the past 20 years. With ambitious plans to nearly
triple the road connectivity by 2030 compared to 2015 (NPC, 2017; Pradhan, 2021), the three
tiers of government -local, provincial and federal- are prioritizing road expansion. However, in
most instances, LRNs are not properly engineered, leaving them susceptible to repetitive
cycles of failure and clearance, affecting both rural access, adjacent houses, and agricultural

land (Robson et al., 2021; Sudmeier-Rieux et al., 2019).

The 7.8 Mw 2015 Gorkha earthquake caused approximately 9,000 fatalities and significant
damage to residential buildings and public infrastructure across Central and Western Nepal
(MoHA, 2016). Disparities in impact by caste and ethnicity were apparent (CDA, 2020a). With
over 35% of the deceased being ‘Tamang’ (ibid), some commentators labelled the earthquake
as a ‘Tamang epicentre’ (Gaha Magar, 2015) or the ‘Tamsaling Tragedy’ (Holmberg & March,

2015), highlighting the role of unequal vulnerabilities in producing uneven impacts (Lord &

1 Tamsaling means the ancestral land of Tamang people.



Murton, 2017; Manyena, 2012). Given that a significant portion of the research presented in
this thesis involves the Tamang people, | provide a brief background on their historical
marginalization in Section 1.2.1 to contextualise their past experiences and their present

status.

With more than 3500 fatalities, amounting to over one-third of total deaths, and the complete
destruction of approximately 90,000 private houses, Sindhupalchok district, was amongst the
worst affected districts in the 2015 Gorkha earthquake (MoHA, 2016). The earthquake
triggered around 25,000 new landslides (Roback et al., 2018) with over 20% of landslides
occurring in Sindhupalchok (Rosser et al., 2021). The earthquake induced landslides,
weakened slopes, and compounded problems on poorly engineered ‘dozer’ roads triggered
landslides with even low-intensity or amount of rainfall (Karki et al., 2017; Shrestha et al.,
2017). This was confirmed by Rosser et al. (2021)’s analysis, which revealed a 39% increase in
landslide numbers in Sindhupalchok district post-monsoon in 2019, compared to 2015,
suggesting a return to pre-earthquake levels was some way off, even after 4.5 years of the

earthquake.
1.2.1 Historically marginalized Tamang people

Victimized for more than two and half centuries of systemic exploitation and exclusion (Ghale,
2015; Tamang, 1992), Tamang people, who live in the hilly areas immediately around the
Kathmandu Valley and beyond (Tamang, 2009), are amongst the most marginalized people of
Nepal. Beginning from the 17" Century’s Gorkha intrusion into Tamang territory, Tamang
people had to encounter violent conquest, land and wealth dispossession, extortion of labour
and reduction to servitude, especially as porters by the new rulers (Tamang, 2008). The legal
code of 1854 called the Muluki Ain classified Tamangs as Enslavable Alcohol-Drinkers (masinya
matwali) meaning they could be legally used as a slave (ibid). The Tamangs were also subject
to cultural oppression and humiliation by mainstream Hindu rulers because of their
willingness to eat beef, association with Buddhism and cross-cousin marriage (Campbell,
2000; Holmberg, 1989; Kukuczka, 2011). Their situation worsened when King Mahendra
introduced the party-less Panchayat system in 1961, enforcing the idea of ‘Ek Raja, Ek Desh,
Eh Bhasa, Ek Bhesh’ meaning ‘One King, One Country, One Language and One Dress’ (Hutt,

2019; Whelpton, 2005). Tamang and other indigenous groups were forbidden from speaking



their mother tongue and wearing their cultural attire in formal and state contexts (Phyak,
2011). Such years of oppression and discrimination have left the Tamang community
economically poor and socio-politically disadvantaged even in the present day (Campbell,

1997; Shyangtan, 2020; Tamang, 1992).

Despite their high vulnerability to disasters like landslides, marginalized groups such as
‘Tamang’ are highly neglected in Disaster Risk Reduction (DRR) research and practice. This
research aims to unveil the obscured stories of the vulnerabilities of Tamang people and their

strategies for risk reduction in living and dealing with landslides.

1.2.2 Policy and institutional frameworks for landslides risk reduction in Nepal

Following the promulgation of new constitution in 2015, Nepal transformed from the
centralized political system to a federal system involving a significant devolution of authority
across the three tiers of government -local, provincial and federal- with greater authority
delegated to provincial and local levels (Khatri et al., 2022). The 2015 constitution enlisted
Disaster Risk Reduction and Management (DRRM) under the sole and shared responsibilities
of Federal, Provincial and Local governments (Adhikari & Gautam, 2022; Nepal’s Constitution,

2015).

Consistent with the constitution’s spirit and principles, Nepal ratified the Disaster Risk
Reduction and Management Act (DRRM Act) 2017 to replace the response and relief focused
Natural Calamity Relief Act 1982 (Natural Calamity Relief Act, 1982; Disaster Risk Reduction
and Management Act, 2017; Nepal et al., 2018; UNDRR, 2019). The DRRM Act 2017 paved the
way for the establishment of the National Disaster Risk Reduction and Management Authority
(NDRRMA), tasked to coordinate and implement DRRM activities across Nepal through line
ministries and departments, and provincial and local governments (IOM, 2020; Oxford Policy
Management, 2020). Additionally, the DRRM Act stipulated the provision and function of the
DRRM National Council and Executive Committee together with the NDRRMA at federal level,
the Provincial Disaster Management Committee at province level, and the District and Local
Disaster Management Committees at district and local levels (Disaster Risk Reduction and
Management Act, 2017). Furthermore, the Nepal Government also endorsed the National

Policy on DRRM 2018 (MoHA, 2018b) and the Disaster Risk Reduction National Strategic



Action Plan (2018-2030) (MoHA, 2018a) to align with the international Sendai Framework for
Disaster Risk Reduction (SFDRR) (2015-2030) including short- (2018-2020), medium- (2018-
2025) and long-term (2018-2030) priorities for action (MoHA, 2022a).

In addition to the DRRM Act, the Local Government Operation Act (LGOA) of 2017 is key
legislation that mandates local government to undertake various functions concerning DRR
(Local Government Operation Act, 2017; Oxford Policy Management, 2020). These include the
establishment of disaster management committees at local? and ward levels, and conducting
risk reduction related activities (Local Government Operation Act, 2017). Besides these,
sectoral acts and policies such as the Watershed Conservation Act 1982, the Water Induced
Disaster Management Policy 2006, the Land Use Act 2019, the Land Use Policy 2015, the
Environmental Protection Act 2019 and the National Environmental Policy 2016 are relevant,
which all consider aspects of landslide risk reduction and management (Adhikari & Gautam,
2022; Amatya, 2016). Beyond the NDRRMA at federal level and the various tiers of disaster
management committees, other ministries, departments, divisional offices, sections, and
offices exist at federal, provincial, district and local levels with greater to partial mandates for
landslide risk reduction and management (Thapa et al.,, 2023). Examples include the
Department of Mines and Geology (DMG), the Department of Hydrology and Meteorology
(DHM), the Department of Forest and Soil Conservation (DoFSC), the National Emergency
Operation Centre (NEOC), the District Emergency Operation Centre (DEOC), and the Local

Emergency Operation Centre (LEOC) amongst others (Adhikari & Gautam, 2022).

In the backdrop of recent policy and institutional transformations and provisions in Nepal, this
study aims to understand how these transformations are influencing the DRR knowledge and

strategies of historically marginalized groups such as the ‘Tamang’.

1.3 Justification of the study and research questions

The need for the study stems primarily from the existing knowledge gaps and debates in the
realm of landslide risk reduction (LRR) in Nepal, and similar mountain developing countries.

The knowledge and practice of LRR lags behind other hazards and despite growing calls for

2 Here local level represents rural municipality and municipality levels.



integration of local and scientific knowledges in DRR efforts (Hadlos et al., 2022), examples of
thisin LRR are limited (Basyal, 2021; Smith et al., 2022). Further, and in spite of the substantial
cumulative socio-economic and environmental impacts of smaller landslide events, these
tend to be overshadowed in research, policy and practice compared to larger landslides and

other forms of disaster (Bowman, 2022).

This study endeavours to uncover stories of rural residents living alongside landslides and to
reveal risk reduction efforts undertaken, focusing on the historically marginalized ‘Tamang’, as
their narratives are often overlooked in DRR discourse (Gaillard, 2022a). The prevalence of
landslide incidents post-2015 (Rosser et al., 2021) and haphazard road construction (Carlson,
2019; Sudmeier-Rieux et al., 2019), coupled with the persistent oversight of small-to medium-
scale landslide hazards further emphasizes the importance of research on these topics.
Furthermore, the contexts of recent and ongoing politico-administrative transformations in
Nepal’s DRRM sector (as presented in Section 1.2.2 above), heighten the importance and

timeliness of this study to understand how people live alongside landslides day to day.

Employing an interdisciplinary approach, this research seeks to better understand the
vulnerability context of rural residents in Nepal living alongside landslides, and to explore ways
to integrate ‘local’ and ‘scientific’ knowledges for better LRR. In doing so, this research seeks

to address the following research questions:

1. What factors contribute to the success or failure of existing community-based
landslide risk reduction efforts?

2. What are the socio-cultural institutions and processes influencing different
knowledges about landslides, and how do these inform strategies for landslide risk
reduction?

3. How can scientific and local knowledges be more effectively integrated to develop
socio-culturally attuned landslide risk reduction measures in the federal decentralising

era of Nepal?

To analyse the reasons for success and failure of those measures (Research Question 1), | have
undertaken a systematic literature review that critically reviews studies in both the academic

and grey literatures on community-based landslide risk reduction from mountain regions



globally. | also undertake an ethnographic study with the Tamang people of Sindhupalchok’s
Mathillo Sigarche village, which is prone to multiple small-to-medium scale landslides, to
explore the various socio-cultural and political processes shaping people’s knowledges and
strategies for LRR (Research Question 2). Finally, | have worked with my research participants
from Mathillo Sigarche and Tallo Sigarche villages in Sindhupalchok district utilizing a
Participatory Action Research (PAR) approach (Kindon et al., 2007) to co-produce a socio-
culturally informed landslide monitoring system using local people’s observation and weather

and acoustic emission sensors (Research Question 3).

1.4 Structure of the thesis

The thesis is divided into eight chapters:

Chapter One sets out the context and justification for the study. Here | consider how landslides
are amongst the most impactful hazards, yet knowledge and strategies for the reduction of
landslide risk are less well developed than it is for other hazards such as flooding. The chapter
also offers a brief background on the historical marginalization experienced by my primary
research participants, the ethnic Tamang, who reside in Nepal’s hill districts, along with an
overview of the policy and institutional frameworks in Nepal pertinent to landslide risk
reduction. Building on my literature review (Chapter Two), this research employs an
interdisciplinary approach to better understand the vulnerabilities of people living alongside
landslides and explores methods to integrate diverse forms of knowledge in landslide risk

reduction to address the research questions set out above.

In Chapter Two, | review the key DRR terminologies and concepts that underpin this research.
This chapter sets out how prevailing research, policy and practice can limit the attention paid
to high-frequency small-to-medium scale hazards in favour of low-frequency large-scale
events, perpetuating a form of ‘slow violence’” on exposed people. The chapter begins by
elucidating key terminologies related to disasters, including disaster, disaster risk,
vulnerability, and small-scale disasters. | then consider the evolutionary journey of the DRR
sector, transitioning from top-down hazard-centric approaches to the later vulnerability
approach, resilience, political ecology, knowledge integration and participatory approaches

that are now more widespread in DRR.



Chapter Three outlines the methodological framework and processes adopted to address the
overarching aim of this research and three research questions. The chapter begins by
describing the study area and the rationale for its selection. | then discuss the fieldwork
practicalities such as the research assistant, consent, positionality, and ethical principles
guiding this research. The chapter then introduces the data collection and analysis methods
and concludes by presenting my reflections on the experience of doing fieldwork during the
COVID-19 pandemic. This research involved a systematic literature review (Research Question
1) for analysing the applicability and obstacles to landslide risk reduction measures
implemented in different regions of the world (Chapter 4). | then employed a range of
ethnographic methods to address second research question about assessing the socio-cultural
institutions and processes influencing knowledges and strategies regarding landslides
(Chapter 5). Finally, | used a combination of ethnographic and physical science approaches to
pilot methods to explore local and scientific knowledges (Research Question 3) in the co-
development of socio-culturally attuned landslide monitoring and risk reduction (Chapters 6

-7).

Chapter Four is based on the systematic review of 39 ‘self-driven’ and 58 ‘community-based’
landslide risk reduction projects. It presents a comprehensive analysis of the applicability and
challenges experienced in reducing landslide risk. The distinction between the ‘self-driven’
and ‘community-based’ approaches lies primarily in the involvement of external actors or
agencies in the latter. This chapter categorizes the studies by year, country of focus and
publication source, whether it be book chapters, conference proceedings or journals.
Additionally, it groups the array of ‘self-driven’ and ‘community-based’ landslide risk reduction
measures into categories encompassing hazard, exposure, or vulnerability reduction,

response and recovery, risk assessment, risk acceptance and tacit knowledge.

| use the systematic literature review to examine the efficacy of, and challenges encountered
through, landslide risk reduction activities. The review emphasizes the imperative for
strengthening collaboration with communities, giving greater attention to cultural and socio-
economic dimensions, prioritizing ‘everyday’ concerns and small-scale disasters, and carefully
planning exit strategies to achieve better outcomes in community-based landslide risk
reduction efforts. This review chapter also advocates for upscaling the community-based
landslide risk reduction efforts in countries with low and very low Human Development Index
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(HDI) scores. These efforts should involve active engagement of local institutions and

researchers for better understanding of local contexts and worldviews.

Chapter Five examines the causes and impacts of ‘everyday’ landslides for historically
marginalized Tamang people in Sindhupalchok, a district profoundly impacted by the 2015
Gorkha earthquake. Drawing on ethnographic exploration motivated by a political ecology and
cultural perspective, this chapter explores the interplay of bio-physical, socio-economic, and
political factors influencing landslide risks as well as people’s knowledge and strategies for risk
reduction. This chapter sheds light on how disaster vulnerability of marginalized people is
deeply entrenched in historical marginalization and resource extraction from the political
elites. The research reveals that the small-to-medium landslides, those often overlooked by
DRR authorities, researchers, and media, pose significant impacts on local people as
compared to the impacts of more large-scale disasters. The research underscores the
persistent disregard of people’s genuine issues and priorities by DRR governance structures
and calls for a significant reconfiguration of resources and decision-making to effectively

reduce disaster vulnerabilities of marginalized populations.

In Chapter Six, | highlight the background preparatory works and processes underpinning the
Participatory Action Research (PAR) component of my research, specifically aimed at landslide
monitoring along two slopes of public concern. This chapter provides a detailed account of
key knowledge gaps in landslide monitoring that | later target in the PAR initiative. Chapter Six
details the participatory approach followed in identifying those knowledge gaps, and in
strategizing and installing landslide monitoring equipment along the two slopes selected in a
participatory manner. The chapter also presents the experience of conducting research during
the COVID-19 pandemic which had caused significant socio-economic disruption worldwide

and in Nepal.

The PAR employed in this research aims to address seven key knowledge gaps. These include
a limited understanding of landslides initiating or occurring in areas beyond people’s regular
interaction but having potential to impact their lives and livelihood, limited knowledge
concerning subsurface slope conditions, the lack of precise spatial-temporal specificity and
limited accuracy in available weather advisories, inconsistent perceptions of past rainfall and

slope instability conditions, the limited examples of slope monitoring that incorporate
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monitoring of landslide precursors, the scarcity of low-cost landslide risk reduction measures,
and a prevalent lack of trust among people in science. The slopes were monitored using
people’s observational knowledge and scientific instruments to gather data on rainfall, soil
moisture, temperature and acoustic emission resulting from slope deformation. Local people
and stakeholders were actively involved in shaping the analysis of the collected data for

ensuring the resulting information is useful and relevant to their needs and interests.

Chapter Seven presents the analysis of the overall, seasonal, weekly, and daily patterns
observed in rainfall, soil moisture and acoustic emissions during the observation period, along
with their interrelationships. The objectives of this analysis were informed by the discussions
with local residents and other stakeholders. Additionally, this chapter reflects on the
important aspects to consider for scaling up or replication of the participatory landslide

monitoring in future.

Finally, Chapter Eight synthesizes the findings from chapters 4-7. | begin by drawing key
insights gained from the systematic literature review, followed by the reflections derived from
ethnographic study around the causes and impacts of small-to-medium scale landslides and
diverse local knowledges and strategies used to reduce risks. After this, | reflect on the PAR
aspect of this research, specifically focused on landslide monitoring. | then situate the
research findings within the realm of contemporary research, policy and practice related to
DRR. | question the influence of Eurocentric approaches in DRR research, policy, and practice,
stressing the need to address underlying causes of disaster vulnerability, prioritize small-to-
medium scale disasters, and integrate local knowledge and meaningful participation. Finally,
this chapter outlines the key conclusions, summarizes limitations, and recommends avenues

for further exploration.
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Chapter 2 Literature Review

2.1 Introduction

This chapter offers an overview of relevant literature pertinent to the overall design and
approach taken in my study. The chapter starts by highlighting how the chapter is structured
(Section 2.1), followed by the introduction of key terminologies used in the sector of Disaster
Risk Reduction (DRR) (Section 2.2). The key terminologies discussed include disaster, disaster
risk, vulnerability, and small-scale disasters. Section 2.3 reviews the key conceptual and
theoretical frameworks to DRR studies. These include the concepts of pressure and release
model of vulnerability (2.3.1), resilience (2.3.2), as well as political ecology (2.3.3), cultural
discourse (2.3.4), and participatory approaches to DRR (2.3.5). Within Section 2.3.4, a sub-
section on local knowledge (2.3.4.2) has been elaborated to unpack the relevance and
approaches of local knowledge in DRR studies and practice. Similarly, within Section 2.3.5,
sub-section 2.3.5.1 presents the concept of participatory action research and reviews its

application in the sector of DRR.

2.2 Definitions of key terminologies
2.2.1 Disaster

Since the 1940s, social scientists started questioning the ‘naturalness’ of disasters and began
to reconsider disasters as functions of the social and political processes that make people and
groups differentially vulnerable to hazards (Bryant & Goodman, 2004; Gould et al., 2016;
O’Keefe et al., 1976; Oliver-Smith, 1996, 2016; Wescoat Jr.,, 2015; White, 1945). Such
realization has also begun to be reflected in global policies and commitments related to DRR.
For example, UNDRR (2016) defines disaster as “a serious disruption of the functioning of a
community or a society at any scale due to hazardous events interacting with conditions of
exposure, vulnerability and capacity, leading to one or more of the following: human, material,

economic and environmental losses and impacts” (p.13).
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Nevertheless, many researchers critique the contemporary definitions of disaster and the
associated policies (see, for example, Wisner, 2020; Gaillard, 2022a). Rigg & Oven (2015)
highlight the need to move beyond a ‘Ground Zero’ approach to hazards for better
understanding and addressing disaster risks faced by households and communities. They
further underscore that attributing the causations of disasters to natural and supernatural
factors overlooks the role of underlying vulnerabilities in creating disaster risks and their
impacts. Hence, in academia, there is now a growing call to view disasters not merely as the
isolated events but as the “processes that begin long before a hazard’s onset and continue

long after it subsides” (Faas, 2016a, p. 9).

Often, the ‘Western’ perspectives of disasters and DRR diverge from those of the local people
(IFRC, 2014; Kruger et al., 2015). External entities, including researchers, tend to focus on
severe but rare events although most people are more concerned with the smaller events that
cause a larger cumulated impacts (Gaillard, 2022a; Shrestha & Gaillard, 2013), or with meeting
other everyday needs and risks such as securing livelihood opportunities, or accessing water,
health care and other essential facilities (IFRC, 2014). Through the utilization of ethnographic
approaches in my research, | seek to comprehend how the indigenous Tamang people

understand and interpret disasters and identify what their concerns and priorities are.

2.2.2 Disaster risk

Risk is defined in multiple ways reflecting disciplinary interests. These can be broadly
categorised into two dominant themes: a quantitative technical-scientific and a broad socio-
cultural perspective of risk (Lupton, 2013; Oven, 2009). Technical-scientific definitions of risk
tend to estimate probabilities of events occurring in terms of certain quantitative outcomes
such as number of deaths, injuries, houses damaged or economic loss in terms of quantifiable
or monetary terms (Hewitt, 1997), whereas socio-cultural definitions emphasize the socio-
cultural contexts in which risk is lived, understood and negotiated (Lupton, 2013). Accounting
to the interdisciplinary nature of this research, the following conceptual model (Equation 2.1)
offered by Blaikie et al. (1994), extended by Wisner et al. (2004) and further expanded in
Wisner et al. (2012) has been used for the conceptualization of Disaster Risks (DR) in this

research:
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DR = H x [(V/C) — M] [2.1]

where H stands for hazard, V characterises vulnerability, C indicates capacity for personal
protection and M denotes risk mitigation by preventive action and social protection.
According to Equation 2.1, disaster risk is the probabilistic function of hazard, exposure,
vulnerability and capacity (UNDRR, 2016). Put differently, disaster risk is “a function of the
magnitude, potential occurrence, frequency, speed of onset and spatial extent of a potentially

harmful natural event or process (the ‘hazard’)” (Wisner et al., 2012, p. 24).

Hazard (H) in the Equation 2.1 can be defined as “a process, phenomenon or human activity
that may cause loss of life, injury or other health impacts, property damage, social and

economic disruption or environmental degradation” (UNDRR, 2016, p. 18).

Critics argue that framing disaster risks through the lens of risk equation [Equation 2.1] reflects
the Western viewpoints that perceives the world through a nature-culture binary, and thereby
polarises the hazard and vulnerability studies (Gaillard, 2022a). However, for most people,
especially outside the Western context, these aspects are inherently intertwined (ibid). Given
the importance of the term “vulnerability” in my research, the term will be elaborated

separately in the subsequent sub-section.

2.2.3 Vulnerability

Vulnerability is defined as “the conditions determined by physical, social, economic and
environmental factors or processes which increase the susceptibility of an individual, a
community, assets or systems to the impacts of hazards” (UNDRR, 2016, p. 24). It represents
the degree to which different people in a society are at differential risks of a hazard and have
differential capacities to cope with and recover from the hazard (Susman et al., 1983). It may
be dependent on different characteristics such as age, race, ethnicity, religion, gender, physical
and mental health status, livelihood activities and marital status (Wisner et al., 2012). Wisner
et al. (2012) illustrate the various dimensions of vulnerability in the form of a triangle

illustrated in Figure 2.1:
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Figure 2.1: Triangle of Vulnerability (Adopted from Wisner et al., 2012, p. 27)

As seen in the figure, the mutually interacting political, social, and economic structures in a
society shape the degree of people’s access to human, political, natural, social, economic and
physical resources which ultimately shape people’s vulnerabilities within a society. Hence
vulnerability is dynamic and varies across time, locations and units (for example, individual,
household, community or region) of consideration (de Ruiter & van Loon, 2022). The
resources highlighted in the triangle of vulnerability have overlaps with the five ‘capitals’ of

the sustainable livelihoods approach (Ashley & Carney, 1999).

For Cannon (2015), vulnerability has five interlinked components: i) livelihood-strength and
resilience, ii) wellbeing, iii) self-protection, iv) social-protection and v) governance-power
relations. According to Cannon’s framework, the first three components of vulnerability are
mainly the characteristics of individuals and households whereas the last two are the
organizational characteristics that operate at scales outside the individual and household
levels. At first glance, these components of vulnerability seem primarily related to economic

and political factors highlighting the role of livelihoods and power systems in determining
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access to resources and social protection. However, Cannon (2015) further emphasizes that
the culture of people and organizations that deal with disaster plays a significant role,
alongside the economic and political factors, in influencing the five components of

vulnerability.

2.2.4 Small-scale disasters

As highlighted in earlier sections, small-scale disasters are the most common and cumulatively
exert substantial impacts on people’s lives and livelihoods (Gaillard, 2022a; IFRC, 2014).
However, disaster research, policy making, and practice heavily revolve around the large-scale
events such as 2004 Asian Tsunami, 2010 Haiti Earthquake and 2015 Nepal Earthquake
(Shrestha & Gaillard, 2013). The Emergency Events Database (EM-DAT) which is an
international disaster database maintained by the Centre for Research on the Epidemiology
of Disasters (CRED) only includes an event as a disaster if it meets at least one of the following

conditions (EM-DAT, 2023):

e atleast 10 fatalities,
e at least 100 affected people,
e declaration of an emergency state, and

e acall for international assistance.

Unlike such large-scale events that usually have low frequency but higher impacts and meet
the criteria for being rendered a disaster, there are many small-to-moderate disasters that
have larger frequencies but are often less destructive (Lu et al., 2021; Shrestha, 2016).
However, a prolonged exposure to small-to-medium scale disasters can cumulatively cause
losses comparable to or even greater than the large-scale events (Ritu, 2020; Shrestha, 2016).
Yet, they receive little media interest, public attention and external help because they fail to
meet the in-vogue definition and conditions of disaster (Cadag et al., 2017; Wisner & Gaillard,
2009). Such neglect of small- to moderate-scale disasters from scientists, policy makers and
practitioners (IFRC, 2006) render them ‘hidden’ or ‘invisible’ (Cadag et al., 2017; Wisner &
Gaillard, 2009).

EM-DAT’s criteria and database characterizes how the global and national databases on

disaster undermine the small-to medium-scale events (Froude & Petley, 2018). Databases that
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neglect the smaller events fail to give the accurate picture of human, social and economic
impacts of disasters (Johansson, 2015; Marulanda et al., 2010). A problematic implication
could be that the global and national reports and policy frameworks (see, for example, IFRC,
2023) prepared considering databases like EM-DAT might result in the inaccurate impression
of disaster hotspots and resource gaps in the global, national and local contexts.
Consequently, this phenomenon resembles a state of ‘strategic ignorance’ (Huber, 2019;
Mcgoey, 2012), that exacerbates the institutional neglect towards marginalized people in
terms of policy responses, forcing the vulnerable populations deal with such events on their

own (Cadag et al., 2017).

The disaster risk reduction, response and recovery policies and plans formulated neglecting
small- and moderate- scale disasters significantly diminish the effectiveness of such policies
and plans in addressing the issues and challenges of many vulnerable populations prone to or
impacted by such events (IFRC, 2006; Shrestha & Gaillard, 2013). Often, the people affected
by small-scale disasters come from the most marginalized segments of society (Wisner &
Gaillard, 2009). Because of their frequent nature, the households and communities that face
small-scale disaster may be impacted by a subsequent disaster before the recovery from
earlier disaster is completed (Tennakoon et al., 2023). The neglect of small-scale disasters can
create a vicious cycle of marginalization and vulnerability (ibid). Such condition is comparable
to what Nixon (2011) refers to as ‘slow violence’ in his book Slow Violence and the
Environmentalism of the Poor. Addressing this issue necessitates the collaborative efforts from
scientific and local communities over extended duration to unfold the widespread but elusive
stories of incremental precarity caused by the small and moderate disasters over time, as well

as of the power dynamics contributing to uneven impacts and vulnerabilities (Davies, 2022).

2.3 Theories and concepts of disaster risk reduction

2.3.1 Vulnerability approach to understanding disaster risk

Amongst the several theories on vulnerability and Disaster Risk Reduction (DRR), the pressure
and release model (see Figure 2.2) developed by Blaikie et al. (1994) and advanced by Wisner

et al. (2004, 2012) is a highly cited model. It explains disasters as the outcome of the
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intersection of two distinct processes: the physical exposure to hazards and the socio-cultural

processes generating vulnerability.

The progression of vulnerability
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Figure 2.2: The progression of Vulnerability (Pressure and Release model) (Adopted from Wisner et al., 2012, p. 23)

Wisner et al. (2004, 2012)’s model does not deny the existence of natural hazards but
importantly highlights the three distinct stages of progression of vulnerability: root causes,
dynamic pressures, and unsafe conditions. It explains how the root causes such as socio-
economic structures, ideologies, history and culture shape the dynamic pressures such as
deforestation, rapid population growth, land grabbing, poor governance and corruption, and
lack of institutions providing services in society. This eventually increases disaster risks by
manifesting precarious livelihoods and unsafe conditions such as fragile physical
environments and local economies, inadequate social protection and exposed buildings and
groups. Hence, it is important to execute measures addressing different levels of vulnerability
progression alongside the measures targeting hazards for releasing pressure and ensuring

effective DRR (Wisner et al., 2004, 2012). However, most DRR interventions promote hazards-
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centric approaches (HCAs) rather than improving access to resources (Li, 2016; Oven et al.,
2019). Such top-down HCAs rely on ‘outside’ knowledge and resources rather than the local
knowledge and resources, undermine the communities’ role and participation, and do little to
restructure the power and resource asymmetries within the community (Maskrey, 2011). As
a result, such approaches are comparable to merely treating the symptoms rather than the
underlying root causes, and are insufficient in achieving longer-term outcomes in DRR

(Clerveaux et al., 2010; Oliver-Smith, 1996).

2.3.2 The concept of resilience in disaster risk reduction studies

The term ‘Resilience’ is originated from the Latin word ‘Resilo’ that means ‘to jump back’ (Klein
et al., 2003). The field where this term was first used is debated but at present it is widely
applied in multiple fields including DRR (Brown, 2014, 2016; Manyena, 2006). In recent years,
the concept of resilience features prominently in academic, policy and public discourses and
debates at all levels from global and national to local levels (Leach, 2008; Rigg & Oven, 2015).
In literature and practice, resilience has been understood both as a desired outcome as well
as the process leading to that outcome (Rigg & Oven, 2015; Twigg, 2015). UNDRR (2016)
defines resilience as “the ability of a system, community or society exposed to hazards to
resist, absorb, accommodate, adapt to, transform and recover from the effects of a hazard in
a timely and efficient manner, including through the preservation and restoration of its
essential basic structures and functions through risk management” (p. 22). Critics consider
such definition of ‘resilience’ as ambiguous because what is necessary to resist a hazard may

be quite different from what is needed to adapt, transform, or recover (Béné et al., 2012).

There are several ways in which the term ‘resilience’ has been defined and used (see, for
example, Brown, 2016; Manyena, 2006; Miller et al., 2010). A key criticism for most definitions
and approaches of ‘resilience’ is its failure to sufficiently account for power and resource
asymmetries (Deeming et al., 2019). Katrina Brown (2016) in her book entitled Resilience,
Development and Global Change argues that resilience thinking is vague and emphasizes
technical solutions over the socio-political mechanisms that underpin the foundations of
vulnerabilities for many. Quite often, a ‘resilience’ lens results in the devolution of the
responsibility for DRR primarily on local people, thereby reinforcing pre-existing power

relations (Nightingale, 2015; Tierney, 2015). Hence, for resilience to become a useful decision-
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making tool, it should aim to address the root causes of risk and vulnerabilities (Gaillard, 2010;

Sudmeier et al., 2013).

In the DRR sector, researchers and practitioners connect resilience and vulnerability in diverse
ways: some consider resilience as the opposite of vulnerability (Bahadur et al., 2010; Folke,
2006; Klein et al., 2003; Twigg, 2009) while for others although there could be some overlaps,
they are not opposite to each other (Gallopin, 2006; Timmerman, 1981; Twigg, 2015). Turner
et al. (2003) consider resilience, exposure and sensitivity as the three dimensions of
vulnerability allowing a community to become resilient and vulnerable at the same time if the
exposure and sensitivity are also high (Brown, 2016). Likewise, there are also many
researchers with the opinion that the two terms and concepts are distinctly separate

(Manyena, 2006).

Advocates of resilience as an approach to DRR efforts consider that the systemic focus of the
concept acknowledges the wider processes and dynamics influencing people and their
environments across multiple scales (local to global) (Béné et al., 2012). They tend to criticize
the vulnerability paradigm for placing emphasis on people’s weaknesses in comparison to
their intrinsic capacities (Gaillard, 2022a). The proponents of ‘resilience’ thinking believe
‘resilience’ as a ‘bouncing forward’ concept which leads to activities that enhance community
coping capacity and livelihoods (Manyena et al., 2011; Sudmeier et al., 2013). Yet, critics
consider that such emphasis on enhancing capacities might negate the attention necessary to
address the root causes of vulnerabilities (Gaillard, 2010; Tamang, 2015). Critics also consider
the term ‘resilience’ to be vague, with the concept assuming significantly different meanings

in different contexts (Nightingale, 2015).

Labelling people as ‘resilient’ risks the perception that people can and will manage disaster
risks or other troubles on their own (IFRC, 2016). Hence, ‘resilience’ is not ‘pro poor’ (Béné et
al., 2012) and might be achieved at the cost of wellbeing (Armitage et al., 2012). The excessive
romance with ‘resilience’ might push towards bio-physical explanation of shocks and stresses
from natural hazards (ibid) and eventually lead to the justification for doing nothing or
endorsing technical solutions without challenging underlying power asymmetries (Levine et

al., 2012; Tamang, 2015).
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Despite disputes about meanings and application, debates on resilience have the potential for
creating space for discussion and enriching the scholarship (Alexander, 2013; Brown, 2014).
To make the ‘resilience’ paradigm more useful for vulnerable people, resilience building
should focus more on understanding and addressing the root causes of risk and vulnerabilities
(Béné et al., 2012; Levine et al., 2012; Sudmeier et al., 2013). Government and other actors
having access to resources and the mandate to address people’s vulnerabilities should be
made accountable to address the situation adequately and effectively (Manyena, 2006;
Ruszczyk, 2017). Resilience building efforts should also aim to reduce poverty and improve the
wellbeing of people (Lavers, 2007). In a nutshell, resilience building interventions should aim
to bring positive, equitable and proactive change in the complex and dynamic socio-ecological

systems (Brown, 2016).

2.3.3 Political ecology of risks, hazards, and vulnerabilities

Approximately 80 years ago, the social scientists began exploring the ‘non-natural’ and ‘non-
divine’ dimensions and explanations of ecological crises (Wescoat Jr., 2015; White, 1945). In
the 1970s, a movement emerged, emphasizing the influence of social inequalities, political
and economic factors on risks in everyday life and the capacities to cope with loss, which is
broadly referred to as political ecology (Aboagye, 2012; Oliver-Smith, 2016; Wolf, 1972).
Political ecology incorporates the interrogation of power and politics, winners and losers,
plural perspectives and narratives, rights, access and justice to understandings of
environmental problems, and encourages people to question the framings and explanations

behind any ecological issues and their solutions (Brown, 2016).

Most physical scientists consider disasters as the result of geophysical extremes such as
storms, earthquakes, avalanches, droughts, etc. and attempt to address the environmental
problems using science and technology, but political ecologists argue that it is the social,
political, and economic relations that generate the differential disaster risks (Faas, 2016b;
Oliver-Smith, 1996; Toledo & Aravena, 2015; Wisner et al., 2004). The use of political ecology
approaches in disaster studies has unveiled many diverse aspects of disasters. For instance,
Leach (2015) and Wilkinson & Leach (2014) interpreted how the 2013/14 Ebola Crisis in West
Africa emerged and worsened from the assemblage of long-term structural, socio-economic,

technical, discursive, and political exclusions and injustices. Maes et al. (2019) analysed how

21



overlooking the socio-political aspects of disasters such as poor enforcement of risk zonation
policy and corruption in Cameroon’s Limbe city over the bio-physical aspects led to disaster

risk accumulation rather than reduction.

Similarly, Pelling (1999), in his research about flood hazard in urban and peri-urban
Georgetown of Guyana, showed that ‘community sponsored development’ projects, funded
by international donor agencies, ended-up benefitting the interests of local and national
political and economic elites more than the most vulnerable communities. Austin & Mejia
(2019) highlighted how the expansion of coffee gardens in rural Uganda for coffee export to
the Global North increased the incidents of landslides and associated environmental and
human costs compounded by deforestation, soil erosion and excessive fertilizer use. Likewise,
Baruah (2023) and Gladfelter (2022) highlighted how the focus on techno-engineering
solutions to flood hazards, such as the construction of embankments and levees, in India’s
Brahmaputra Valley and Nepal’s Karnali River basin respectively, served to reproduce people’s
differential access and vulnerabilities. Similarly, while Donner (2007) employed the POET
(Population, Organization, Environment and Technology) model to assess the role of
demographic and social factors in vulnerability to tornadoes in the United States of America,
Collins (2008) used the concept of marginalization and facilitation to demonstrate how the
shift from resource extraction to an environmental amenity-oriented economy in Arizona’s
White Mountains disproportionately diminished the livelihood security and escalated wildfire

risks for working class people.

In summary, a political ecology approach encourages us to explore the interlinked
explanations of vulnerability causations and hazard impacts (Brown, 2016), thereby enhancing
precise understanding of issues related to risk, vulnerability, mitigation, and resilience
(Wescoat Jr., 2015). However, the political ecology model is not free from criticisms. Often, it
is critiqued for being either insufficiently political or ecological (Faas, 2016b; Forsyth, 2008;
Lave, 2015a, 2015b; Walker, 2005; Wisner et al., 2004). Consequently, attempts to maintain a
balance between politics and ecology in geography led to the emergence of a new field called
critical physical geography (Lave et al., 2014). Nevertheless, critical physical geography has
deep roots in political ecology (Lave et al., 2018), and “combines critical attention to relations
of social power with deep knowledge of biophysical science or technology in the service of
social and environmental transformation” (Lave et al., 2014, p. 7).
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Critical physical geography recognises that “we cannot rely on explanations grounded in
physical or critical human geography alone because socio-biophysical landscapes are as much
the product of unequal power relations, histories of colonialism and exploitation, and racial
and gender disparities as they are of hydrology, ecology, and climate change” (Lave, 2015b, p.
571; Lave et al., 2014, p. 3). Such an approach has been successfully used in flood risk
management in Pickering, North Yorkshire, UK (Lane et al,, 2011), and for knowledge co-
production about farm slurry pollution in the Lune River Catchment in the UK (Whitman et al.,
2015). Importantly both studies are UK based—representing the developed world context and
focused on relatively straightforward hazards: floods and pollution. Critical physical
geographical studies about hazards in developing world contexts are limited, with a great deal
of potential. In my research, | therefore employ a political ecology approach, informed by the
insights from critical physical geography, to understand both biophysical and socio-cultural
processes that shape landslide vulnerabilities and risks, and explore ways to effectively
manage landslide hazards, vulnerabilities, and risk by bringing together scientific and local

knowledge in a more culturally appropriate manner.

2.3.4 Cultural discourse in disaster risk reduction research and practice

Culture is defined in multiple ways within the academic and development literature. The IFRC
(2014) defines culture as the wider processes by which societies operate; and culture in
relation to risk is described as “the ways that people interpret and live with risk, and how their
perceptions, attitudes, and behaviour influence their vulnerability to hazards” (p. 14). Culture
is neither static (Warner & Engel, 2014; Wright, 1998) nor something that we find ‘on the
ground’ (Ingold, 1994). It is “fluid, evolving, and intertwined with a host of constantly altering

economic, political, and social relations and tensions” (Maldonado, 2016, p. 53).

Research on culture and disaster has explored the role of culture in shaping disaster risk and
DRR in at least seven different ways: i) culture in the form of beliefs and perceptions of risks
(see, for example, Ayeb-Karlsson et al., 2019); ii) culture in the form of rituals having direct or
indirect linkage with disasters (see, for example, Butcher, 2017); iii) culture as the role of
kinship, sense of place, social networks and moral values of people to help each other and
people in need (see, for example, Carrero et al., 2018; Khattri, 2021); iv) culture as the

indigenous knowledge—both tacit and explicit—used to reduce disaster risks and manage
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disasters including in anticipating disasters (see, for example, Dekens, 2007; Jha & Jha, 2011;
Sanford et al., 2020); v) culture in the form of people’s priorities and rationalities to live with
risks (see, for example, Oven et al., 2021); vi) culture in the form of caste status, gender roles
and other power relations that affect vulnerability and access to resources (see, for example,
Bownas & Bishokarma, 2019); and vii) culture as a material and non-material component
prone to and affected by disaster (see, for example, Simpson, 2005; Suri, 2018 and section

2.3.4.1).

Religious belief plays a crucial role in shaping perceptions and actions in relation to disaster
risks (IFRC, 2014; Purworini et al., 2020). Butcher (2017), in her ethnographic study conducted
in Ladakh of India, highlighted that many people, particularly the influential spiritual leaders,
attributed disasters like floods and earthquakes to god’s anger, viewing the hazards as
punishments for decline in moral behaviour. However, the literature suggests that religious
explanations are often found in tandem with non-religious explanations and responses to
disaster risk (see, for example, Chakraborty & Sherpa, 2021; Sherry et al., 2018). Drawing on
ideas from Pigg (1996) in the context of traditional and modern medicine, Oven (2009) stated
that her research informants from the Upper Bhote Koshi Valley of Nepal did not possess blind
faith in supernatural phenomenon. Instead, most were commonly engaged in both religious
and non-religious interpretations of and actions to manage landslide risks, highlighting

knowledge plurality.

Within various cultural contexts, rituals and religious ceremonies are considered as significant
factors that can directly or indirectly influence disaster risks and their impacts (Suri, 2018).
Butcher (2015, 2017) highlighted the perceived importance of performing rituals, such as
offering smoke of burnt juniper to local deities, in preventing the devastation of disasters like
floods and earthquakes in Ladakh, situated in the Himalayan region of India. Oven (2009)’s
research respondents in Central Nepal, who primarily followed Hinduism or Buddhism,
emphasized the importance of praying gods for regularizing climate, sustaining afforestation,
preventing landslides, and prolonging the lives of check-dams that they construct to mitigate
landslide impacts. In addition to the ritualistic offerings and prayers, Campbell (2013b, 2020),
through his extensive ethnographic engagement with communities in the Nepalese
Himalayas, revealed that people prioritize adhering to moral and religious behaviours, such as
showing reverence to sacred sites and performing regular religious offerings to deities, to
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prevent the impacts of disasters like hailstorms and landslides, including other adversities like

crop failure or diseases among family members.

Furthermore, other researchers have adopted a cultural approach to investigate disaster risks
and impacts in relation to kinship and social networks (see, for example, Carrero et al., 2018;
Sun et al., 2018); indigenous or local knowledge (see, for example, Dar & Ahmad, 2015; Jha &
Jha, 2011; Kelman et al., 2012; Kulatunga, 2010; Saki¢ Trogrli¢ et al., 2019); people’s
differential priorities and rationalities to deal or live with risks (see, for example, Ayeb-Karlsson
et al., 2019; Oven & Rigg, 2015; Ritu, 2020); and the role of caste, gender and other power
relations (see, for example, Gaha Magar, 2015; Sudmeier-Rieux et al., 2012). Given the focus
of my research on exploring the local knowledges and strategies, Section 2.3.4.2 will delve

deeper into the literature on local knowledge in DRR.

Drawing from the examples and discussions provided above, it is apparent that cultural factors
are crucial in influencing people’s perception of, and the actions taken to reduce, disaster risks.
In her collection of essays entitled Risk and Blame (Douglas, 1992), Mary Douglas delineates
four broad categories that encapsulate the diverse perception and cultural responses to risks:
i) fatalistic, ii) egalitarian, iii) hierarchical, and iv) individualistic. Those adopting a ‘fatalistic’
stance believe in the inherent unpredictability of nature and perceive that there are only
limited things that can be done to control it. ‘Egalitarian’ individuals approach risks from a
moral perspective, and advocate for a holistic and equitable approach to alleviate disruptions
in nature and address social inequalities. The people with ‘hierarchical’ perspectives
emphasize the significance of hierarchy in formal and informal governance systems in
managing the disaster risks within a community. On the other hand, those with ‘individualistic’

perspectives consider risk management to be a personal responsibility (ibid).

2.3.4.1 Culture as a material and non-material component prone to and affected by disaster

Cultural factors not only contribute to the shaping of disaster risks and risk reduction
measures, as discussed above, but are also shaped by disasters themselves. For instance,
Sharma et al. (2018) highlight how the building models recommended by the Nepalese
Government in the aftermath of 2015 Gorkha earthquake overlooked the traditional building

design and housing space requirements. Yet, to be eligible to access housing reconstruction
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grants and due to cost implications, people were compelled to construct the government-
approved designs that were smaller and different in appearance than traditional houses
(Limbu et al., 2019). Thus, Nepal’s 2015 earthquake reconstruction experience shows how
disasters and state-led policies related to DRR, recovery, and reconstruction could lead to the
transformations in tangible aspects of culture, as evidenced by the shift in traditional housing

architecture in the context of post-earthquake reconstruction in Nepal.

Transformations in traditional architecture after a disaster have been observed elsewhere. For
example, Dar & Ahmad (2015) highlight how the traditional tag (timber-laced masonry) and
dhajji dewari (timber frame with masonry infill) structures in the Kashmir region of India and
Pakistan, were replaced by concrete buildings after the 2005 earthquake, often resulting in
increased risks compared to the traditional designs and infrastructures. Similarly, analysing
the impacts of multiple disasters like flash-floods, landslides and cloudbursts in Ladakh, Suri
(2018) argues that disasters can impact both tangible and intangible cultures in the form of
damage to monasteries and mosques, and a decline in celebration of festivals, ceremonies,
and rituals, and the wearing of traditional dress. Likewise, Campbell (2017) highlights how the
failure of wheat fields due to insufficient winter rain posed challenges for the Nepal’s Tamang
community in celebrating the local festival called chang phit, during which Tamang people
traditionally offer some of their new harvest of wheat to their clan god before consumption.
Simpson (2005), in the context of the 2002 Gujarat earthquake, demonstrates how disasters
could also be a reason for distortion of the culture of kinship and reciprocal relationships. He
underscores that to minimize the potential encounters with familiar people who have or may
have lost their loved ones in the earthquake, individuals began to curtail walking on the streets
or around old town areas. Instead, they started spending more time in their own houses
watching television. This resulted in the waning of reciprocity, causing decline in collective

endeavours among the affected populations (ibid).

Cieslik et al. (2019), in their study conducted in Western Nepal, highlight that disasters can
force the affected populations to out-migrate and consequently causes weakening of the
kinship bonds and social networks. Likewise, Cannon (2015), in a chapter included in Kriger
et al. (2015)’s volume Cultures and Disasters: Understanding Cultural Framings in Disaster Risk
Reduction, argues that disaster could also prompt people to start doubting the existence of
God. These are some examples of how a disaster can profoundly impact local culture and

26



cultural elements, becoming a reason for departure from pre-existing culture, social structure

and lifestyles (Hoffman, 2016).

There is a growing call for the incorporation of culture in DRR research and practice. However,
cultural dimensions are often undervalued in mainstream DRR research, policies, and practice
compared to technical and socio-economic dimensions (IFRC, 2014; Kriiger et al., 2015). The
complex and arduous nature of cultural framing could be a reason for excluding cultural
aspects in DRR research and practice (ibid). In development and humanitarian programs,
solutions to DRR problems are often developed by ‘outsiders’ (Li, 2007; Oven et al., 2017)
resulting in a contrast between the perception and priorities of ‘outsiders’ and local people
about risks and solutions (IFRC, 2014). Local people are frequently rendered as passive victims
(Marchezini, 2015; Weichselgartner & Obersteiner, 2002) or lacking skills and knowledge of
DRR (Maldonado, 2016), maligning their efforts and struggles for risk reduction (lves, 2004).
Local cultures are repeatedly seen as homogenous, tangible, and static (Kriiger et al., 2015;
Maldonado, 2016) and are often scapegoated as being the obstacles to DRR (Faas & Barrios,
2015; Hewitt, 2011).

Undermining local culture would not only constrain people’s willingness to support
interventions led by ‘outsiders’ (Maldonado, 2016) but can also exacerbate rather than reduce
their risks and vulnerabilities (Hewitt, 2011). Hence, it is imperative to duly consider a
community’s cultural aspects for effective DRR (Kulatunga, 2010) and achieving sustainable
results (Hiwasaki et al., 2014; IFRC, 2014). The ‘pressure and release’ model (Wisner et al.,
2004, 2012) and political ecology approach (Wescoat Jr., 2015) have the scope to include the
role of culture as a factor of safety or vulnerability, but DRR studies and practice following
those approaches are often dominated by the analysis of socio-economic and political
processes of vulnerability. Other than relating to gender and specific social/ethnic groups, the
vulnerability/safety factors are rarely analysed in relation to culture (Cannon, 2008; Hewitt,
2011; Krlger et al., 2015). Often the political and economic aspects subordinate the cultural
aspects (Ayeb-Karlsson et al., 2019). It is essential to move beyond the general framing of
“policies and practices need to consider local culture” (Faas & Barrios, 2015, p. 292). Cannon
(2015)’s BVAB (Beliefs, Values, Attitudes and Behaviour) framework presents a useful entry

point to better understand the complex links between cultures and disasters.

27



According to the BVAB framework (Cannon 2015), people’s beliefs are deeply rooted in
culture, religion, education, and experience. Beliefs enable people to have the explanations
of disasters. Values determine what and who are given priority in that culture in relation to
risks. Attitudes and perceptions, in turn, are the outcomes of beliefs and values whereas the
amalgamation of beliefs, values, attitudes, and opportunities together shapes people’s

behaviour and responses to risks.

Research indicates that both religious and non-religious interpretations of disaster causes and
strategies for risk reduction can coexist (see, for example, Bjgnness, 1986; Gergan, 2017;
Oven, 2009; Sherry et al., 2018). The attributes of BVAB framework —belief, values, attitudes,
and behaviour— are subject to change over time with changes in people’s broader
experiences of disasters as well as transformation in socio-economic and political settings
(Cannon, 2015; IFRC, 2016). As indicated before, considering my research’s emphasis on
exploring and utilizing local knowledge for knowledge co-production, the subsequent section

2.3.4.2 delves into the literature concerning local knowledge in DRR.

2.3.4.2 Local knowledge in disaster risk reduction

The importance of local knowledge (LK) for DRR is now widely acknowledged (Hermans et al.,
2022; Vasileiou et al., 2022; Wang et al., 2019). LK in the context of DRR refers to the
knowledge that communities at risk possess and use in observing, anticipating, adapting and
communicating risks (Dekens, 2007). It is “acquired through the accumulation of experiences,
relationships with the surrounding environment, and traditional community rituals, practices
and institutions” (Kelman et al., 2012, p. 13). Because the LK is generated in the immediate
context of people’s livelihoods (Agrawal, 1995), it