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Acronyms

CA Constituent Assembly

CBDRR Community Based Disaster Risk Reduction

CCA Climate Change Adaptation

CF Community Forest

CFUG Community Forest User Group

DDC District Development Committee

DEM Digital Elevation Model

DFID Department for International Development (U.K.)
DRM Disaster Risk Management

DRR Disaster Risk Reduction

DWIDP Department of Water Induced Disaster Preparedness
GAR Global Assessment Report (UNISDR)

GIS Geographical Information System

GPS Geographical Positioning System

HFA Hyogo Framework for Action

ICIMOD International Center for Integrated Mountain Development
INGO International Non-Governmental Organisation

IPCC Intergovernmental Panel for Climate Change

IUCN International Union for Conservation of Nature

NGO Non-Governmental Organisation

NLSS Nepal Living Standards Survey

NPR Nepal Rupees

NSCFP Nepal-Swiss Community Forest Project

SDC Swiss Development Cooperation

SLA Sustainable Livelihoods Approach

SNSF Swiss National Science Foundation

UNDP United Nations Development Programme

UNEP United Nations Environment Programme

UNISDR United Nations International Strategy for Disaster Reduction
VvDC Village District Committee

Nepali terms used:

Bari Irrigated terraces
Khet Rainfed terraces
Pahiro Landslide
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Executive Summary

In Nepal, landslides are one of the major natural hazards after epidemics, killing over 100 persons per year. However,
this figure is an underreported reflection of the actual impact that landslides have on livelihoods and food security in
rural Nepal. With predictions of more intense rainfall patterns, landslide occurrence in the Himalayas is likely to
increase and continue to be one of the major impediments to development. Due to the remoteness of many localities
and lack of resources, responsibilities for disaster preparedness and response in mountain areas usually lie with the
communities themselves. Everyday life is full of risk in mountains of Nepal. This is why mountain populations, as well as
other populations living in harsh conditions have developed a number of coping strategies for dealing with adverse
situations. Perhaps due to the dispersed and remote nature of landslides in Nepal, there have been few studies on
vulnerability, coping- and mitigation strategies of landslide affected populations. There are also few recommendations
available to guide authorities and populations how to reduce losses due to landslides in Nepal, and even less so, how to
operationalize resilience and vulnerability.

Many policy makers, international donors, NGOs and national authorities are currently asking what investments are
needed to increase the so-called ‘resilience’ of mountain populations to deal with climate risks. However, mountain
populations are already quite resilient to seasonal fluctuations, temperature variations, rainfall patterns and market
prices. In spite of their resilience, they continue to live in places at risk due to high vulnerability caused by structural
inequalities: access to land, resources, markets, education. This interdisciplinary thesis examines the concept of
resilience by questioning its usefulness and validity as the current goal of international development and disaster risk
reduction policies, its conceptual limitations and its possible scope of action. The goal of this study is two-fold: to better
define and distinguish factors and relationships between resilience, vulnerability, capacities and risk; and to test and
improve a participatory methodology for evaluating landslide risk that can serve as a guidance tool for improving
community-based disaster risk reduction. The objective is to develop a simple methodology that can be used by NGOs,
local authorities and communities to reduce losses from landslides.

Through its six case studies in Central-Eastern Nepal, this study explores the relation between resilience, vulnerability
and landslide risk based on interdisciplinary methods, including geological assessments of landslides, semi-structured
interviews, focus groups and participatory risk mapping. For comparison, the study sites were chosen in Tehrathum,
Sunsari and Dolakha Districts of Central/Eastern Nepal, to reflect a variety of landslide types, from chronic to acute,
and a variety of communities, from very marginalized to very high status. The study uses the Sustainable Livelihoods
Approach as its conceptual basis, which is based on the notion that access and rights to resources (natural,
human/institutional, economic, environmental, physical) are the basis for coping with adversity, such as landslides. The
study is also intended as a contribution to the growing literature and practices on Community Based Disaster Risk
Reduction specifically adapted to landslide- prone areas.

In addition to the six case studies, results include an indicator based methodology for assessing and measuring

vulnerability and resilience, a composite risk assessment methodology, a typology of coping strategies and risk
perceptions and a thorough analysis of the relation between risk, vulnerability and resilience. The methodology for
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assessing vulnerability, resilience and risk is relatively cost-effective and replicable in a low-data environment. Perhaps
the major finding is that resilience is a process that defines a community’s (or system’s) capacity to rebound following
adversity but it does not necessarily reduce vulnerability or risk, which requires addressing more structural issues
related to poverty. Therefore, conclusions include a critical view of resilience as a main goal of international
development and disaster risk reduction policies. It is a useful concept in the context of recovery after a disaster but it
needs to be addressed in parallel with vulnerability and risk.

This research was funded by an interdisciplinary grant (#26083591) from the Swiss National Science Foundation for the
period 2009-2011 and a seed grant from the Faculty of Geosciences and Environment at the University of Lausanne in
2008.

Résumeé en frangais

Au Népal, les glissements de terrain sont un des aléas les plus dévastateurs apres les épidémies, causant 100 morts par
an. Pourtant, ce chiffre est une sous-estimation de I'impact réel de I'effet des glissements sur les moyens de
subsistance et la sécurité alimentaire au Népal. Avec des prévisions de pluies plus intenses, I'occurrence des
glissements dans les Himalayas augmente et présente un obstacle au développement. Du fait de I’éloignement et du
mangque de ressources dans les montagnes au Népal, la responsabilité de la préparation et la réponse aux catastrophes
se trouve chez les communautés elles-mémes. Le risque fait partie de la vie quotidienne dans les montagnes du Népal.
C’est pourquoi les populations montagnardes, comme d’autres populations vivant dans des milieux contraignants, ont
développé des stratégies pour faire face aux situations défavorables. Peu d’études existent sur la vulnérabilité, ceci
étant probablement d{ a I’éloignement et pourtant, les stratégies d’adaptation et de mitigation des populations
touchées par des glissements au Népal existent.

Beaucoup de décideurs politiques, bailleurs de fonds, ONG et autorités nationales se demandent quels investissements
sont nécessaires afin d’augmenter la ‘résilience’ des populations de montagne pour faire face aux changements
climatiques. Pourtant, ces populations sont déja résilientes aux fluctuations des saisons, des variations de température,
des pluies et des prix des marchés. En dépit de leur résilience, ils continuent de vivre dans des endroits a fort risque a
cause des vulnérabilités créées par les inégalités structurelles : I'accés a la terre, aux ressources, aux marchés et a
I’éducation. Cette these interdisciplinaire examine le concept de la résilience en mettant en cause son utilité et sa
validité en tant que but actuel des politiques internationales de développement et de réduction des risques, ainsi que
ses limitations conceptuelles et ses possibles champs d’action. Le but de cette étude est double : mieux définir et
distinguer les facteurs et relations entre la résilience, la vulnérabilité, les capacités et le risque ; Et tester et améliorer
une méthode participative pour évaluer le risque des glissements qui peut servir en tant qu’outil indicatif pour
améliorer la réduction des risques des communautés. Le but est de développer une méthodologie simple qui peut étre
utilisée par des ONG, autorités locales et communautés pour réduire les pertes dues aux glissements.

A travers les études de cas au centre-est du Népal, cette étude explore le rapport entre la résilience, la vulnérabilité et
les glissements basée sur des méthodes interdisciplinaires ; Y sont inclus des évaluations géologiques des glissements,
des entretiens semi-dirigés, des discussions de groupes et des cartes de risques participatives. Pour la comparaison, les
zones d’études ont été sélectionnées dans les districts de Tehrathum, Sunsari et Dolakha dans le centre-est du Népal,
afin de refléter différents types de glissements, de chroniques a urgents, ainsi que différentes communautés, variant de
tres marginalisées a tres haut statut. Pour son cadre conceptuel, cette étude s’appuie sur I'approche de moyens de
subsistance durable, qui est basée sur les notions d’acces et de droit aux ressources (naturelles,
humaines/institutionnelles, économiques, environnementales, physiques) et qui sont le minimum pour faire face a des
situations difficiles, comme des glissements. Cette étude se veut aussi une contribution a la littérature et aux pratiques
en croissantes sur la réduction des risques communautaires, spécifiquement adaptées aux zones affectées par des
glissements.
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En plus des six études de cas, les résultats incluent une méthodologie basée sur des indicateurs pour évaluer et
mesurer la vulnérabilité et la résilience, une méthodologie sur le risque composé, une typologie de stratégies
d’adaptation et perceptions des risques ainsi qu’une analyse fondamentale de la relation entre risque, vulnérabilité et
résilience. Les méthodologies pour I’évaluation de la vulnérabilité, de la résilience et du risque sont relativement peu
colteuses et reproductibles dans des endroits avec peu de données disponibles. Le résultat probablement le plus
pertinent est que la résilience est un processus qui définit la capacité d’'une communauté (ou d’un systeme) a rebondir
suite a une situation défavorable, mais qui ne réduit pas forcement la vulnérabilité ou le risque, et qui requiert une
approche plus fondamentale s’adressant aux questions de pauvreté. Les conclusions incluent une vue critique de la
résilience comme but principal des politiques internationales de développement et de réduction des risques. C'est un
concept utile dans le contexte de la récupération aprées une catastrophe mais il doit étre pris en compte au méme titre
que la vulnérabilité et le risque.

Cette recherche a été financée par un fonds interdisciplinaire (#26083591) du Fonds National Suisse pour la période
2009-2011 et un fonds de préparation de recherches par la Faculté des Géosciences et Environnement a I'Université de
Lausanne en 2008.
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Introduction

1.1Background

Mountain populations, as well as other populations living in harsh conditions have developed a number of coping
strategies for dealing with adverse situations such as epidemics, crop failures, landslides and flash floods as part of their
everyday livelihood strategies. While hazards are triggered by physical events, disasters result from a society’s
incapacity to manage nature’s destructive forces. This incapacity can be due to the sheer magnitude of a hazard event,
but is most often rooted in vulnerability, poor development, poor governance, and above all, a lack of sustainable
livelihoods options. Hazards in mountains can be especially devastating: landslides change landscapes permanently,
drought or frost is common, flash floods, avalanches or Glacial Lake Outburst Floods (GLOF)s come without warning and
“cloud bursts” in Nepal are especially devastating. Many policy makers, donors, NGOs and national authorities are
currently asking what investments are needed to increase the so-called “resilience” of mountain populations to deal
with climate risks. However, mountain populations are already quite resilient to the ups and downs of the seasons,
temperature variations, rainfall patterns and market prices. In spite of their resilience, they continue to live in places at
risk due to high vulnerability caused by structural inequalities: access to land, resources, markets, education. This study
examines the concept of resilience by questioning its usefulness as the ultimate goal of international disaster risk
reduction and climate change policies, its limitations and its possible scope of action. Through its six case studies, this
study also explores root causes of landslide risk, as resulting from a combination of vulnerability, exposure and hazards

and how these notions relate to resilience.

Nepal is considered a hotspot for disasters and poverty and a natural place for studying landslides. The country has
over 900 fatal disasters on average yearly and is considered one of the most disaster affected countries in the world
(Harmeling, 2010; MoHA, 2009). Disasters make it difficult for this landlocked country to achieve Millennium
Development Goal objectives. According to statistics of disaster losses in Nepal during 1971-2006, landslides caused the
greatest number of casualties (3,899), after epidemics (15,529) or over 100 fatalities annually (NSET, 2011) (Figure 1) .
In addition, landslides carry away homes and fields, which may not be recoverable. Most landslides in remote areas are

not reported as most are small shallow landslides affecting livelihoods.
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Figure 1. Casualties due to disasters in Nepal by type of disaster 1971-2009 (from NSET, 2011)

The cause of landslides in Nepal, whether due to human agency or naturally occurring, has been subject to debate over
the past decades since Eckholm (1975) published the “great Himalayan Tragedy”, claiming that deforestation by Nepali
farmers was the main cause of erosion and consequently flooding in the Ganges basin. Subsequent studies by Ives and
Messerli, (1989) provided evidence to disclaim Eckholm’s theory, stating that landslides and erosion on the contrary,
are mainly naturally occurring events. Other authors, notably Laban (1979), Ramsey (1987), and more recently Petley et
al. (2007) provide a more balanced view: human agency, mainly road building and land degradation, are most likely
responsible for approximately half of all landslides, especially shallow landslides. Shallow landslides (< 1-5 m deep) are
also the most commonly occurring; they are underreported and severely affect the rural population and their

livelihoods by destroying terraces and homes.

Partly as a consequence to this debate , the dispersed nature of landslides in remote areas and competing needs for
disaster risk reduction, little interest has been paid to addressing the problem of landslides in Nepal. Yet two factors
make it very likely that the occurrence of landslides will continue to increase. Scientific data, models and farmer
observations already confirm that monsoon rainfall patterns are intensifying into a shorter monsoon period (Baidya &
Sheikh, 2008; Borgatti & Soldati, 2010; MoHA, 2009; Petley, 2010). These trends have already resulted in an increased
magnitude and frequency of water-induced disasters: landslides, debris flows and flooding (Shrestha and Devkota,
2010). Secondly, the decentralization that has taken place since the new government was formed in 2008 has given
new powers to district and village level authorities. New local roads are now being built by communities, villages and

districts, most often without oversight by the Nepal Road Department. Most frequently, these roads are being
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bulldozed in the dry season and washed out in the rainy season, with high risk of increased landslides. This emphasis on
road building reflects popular demand for increased connectivity and access to the economic opportunities and
amenities that roads and urban centers bring. Popular demand is not necessarily for physical security, as reflected by a
very different attitude to physical risk, such as riding on top of buses or the complete lack of seatbelts. Thus risk in the

Nepal context has a different connotation.

This different notion of risk, as perceived by most mountain populations, is why a word of caution is required before
embarking on a study of resilience, risk and vulnerability. Main concerns of a majority of the population are food
security, improved livelihood opportunities, education, prioritized ahead of concerns about flood or landslide risk.
According to Cannon (2008), “Outsider’s interventions have often ignored people’s own grass roots hierarchy of risks.
Based on 100s of IFRC vulnerability assessments, a clear pattern emerges that communities have a different set of
priorities to those of outsiders who want to help protect them from extreme risks”. Is the concern with disaster and
climate risks misplaced, considering that a majority of deaths are due to easily treated diseases, such as diarrhea? As
Bankoff (2001) states, Western development discourse has cast developing countries as first ‘primitive’ then
‘vulnerable’ and in need of ‘relief’. Another word of caution is needed regarding the emphasis on ‘extreme events’, or
‘intensive risk’ brought by the new paradigm of climate change and resilience versus ‘extensive risk’, or high frequency,
cumulative risk (Gaillard et al., 2010; UNISDR, 2011). Is this emphasis on climate risks and the extreme truly the issue at
hand as the climate change lobby would have us believe, or is the issue rather addressing poverty alleviation and

exposure of people living in dangerous places (Kelman and Gaillard, 2008)?

Recent data from UNISDR (2011) suggest that main drivers of disasters risk is inappropriate land use planning,
ecosystem decline and poverty. Climate change was mentioned as a driver of risk in the 2009 Global Assessment of
Risk (GAR) but is downplayed in GAR 2011, rather emphasizing the above-mentioned drivers. This study, although
promising to develop an operational framework for assessing resilience, based on the high demand for such tools for
guiding interventions for reducing landslide risk, takes a critical view of the role and place of resilience versus the
emphasis that should be placed on vulnerability and risk reduction. Based on these issues as discussed above, we have
formulated the following problem statement, research objectives, hypotheses, research questions and specific outputs

for this study:

1.2 Problem statement

Resilience is increasingly used as the goal of disaster risk reduction policies and practices but the concept is poorly
defined and difficult to operationalize. There are few studies that provide clear definitions of terms and improve our
understanding of the relationship between the terms vulnerability, capacities, risk and resilience. Secondly, due to the
dispersed and remote nature of landslides in Nepal, there have been few studies on vulnerability, resilience, coping
capacities and mitigation strategies for landslides. There is currently increasing attention being paid to mountain
hazards in Nepal and mounting interest in incorporating disaster risk reduction measures in local development plans.
However, there are also few recommendations available to guide authorities and populations how to reduce losses due

to landslides in Nepal.
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This problem statement led to the development of general research questions followed by specific research questions.

1.3 General research questions

PwNR

What is resilience of mountain communities to landslides?
What is resilience versus vulnerability and capacities?

Is it possible to measure resilience and vulnerability?
What are causal factors of landslide risk for mountain communities in Eastern Nepal?

1.4 Specific research questions

On landslides:

i
ii.
iii.
iv.
V.

Who is being impacted by landslides?

How are people impacted by landslides?

How do households perceive landslide risk?

What are local coping strategies to landslides?

What is being done by households, communities and authorities to mitigate landslides?

On resilience and vulnerability:

What is resilience and vulnerability to landslides and how can this be measured?

To what extent is resilience different from vulnerability or just its direct opposite?

Which are the main factors of vulnerability and resilience that have the greatest impact on a community's
ability to cope and mitigate landslide risk?

These research questions then enabled the formation of three research objectives:

1.5 Research objectives

The objective of this study is three-fold:

1.

To define and distinguish factors and relationships between resilience, vulnerability, coping strategies and risk
as a basis for improving community-based disaster risk reduction strategies for landslide affected communities
in Eastern Nepal;

To develop an operational framework for measuring resilience and vulnerability as a guidance tool for
directing interventions for reducing landslide risk in central and Eastern Nepal;

To test and improve a participatory methodology for evaluating landslide risk: coping strategies, risk
perceptions and causal factors of vulnerability for landslide affected communities.

1.6 Hypotheses

a)

b)

Resilience can be both a process and an outcome that defines the end of a disaster recovery period. It is
largely synonymous with coping capacities, or the resources required to return to pre-disaster conditions.
Its usefulness is limited to the recovery period for risk management, but it does not necessarily reduce

vulnerability or risk. Vulnerability and capacities are more useful terms to describing the long-term process
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required to address improved livelihood access and resources, which is the most effective way for sustained
risk management.

c) Causal factors of resilience are mainly linked to access and rights to sustainable livelihoods resources, namely
economic, social, physical, environmental and human/institutional resources.

d) Itis possible to measure resilience based on the above identified causal factors.

1.7 Specific outputs of this study include:

o Development of community based risk and resilience index
o Development of a typology of coping responses and risk perceptions
o Policy recommendations for reducing losses from landslides in Eastern Nepal.

Before getting to Chapter 2 and the Nepal context, the following section describes the genesis of this research, justifies
why these sites were selected, a brief description of each site and how the research evolved, using an iterative

approach to research.

1.8 Selection of study sites - rationale and general description

The first principle guiding this research is its iterative nature, which became the default operational mode of this
research project due to personal time constraints, i.e. family obligations set a time limit of a maximum of two-three
weeks in the field and 2 to 3 times per year. Fortunately, the grant obtained from the Swiss National Science
Foundation (SNSF), interdisciplinary section, was generous enough to allow for multiple travels. However, rather than
seeing this time constraint as a negative impediment to this research project, it became a positive one as it allowed for

theoretical reflection, data analysis, and methodological performance in between each field trip.

1.8.1. Research in Pakistan 2006-2007

This research first began before officially starting the PhD program at the University of Lausanne when employed as a
consultant at the International Union for Conservation of Nature (IUCN) to explore the role of ecosystems for disaster
risk reduction because of my background in forestry and international development. Funding was obtained from the
Geneva International Academic Network to research linkages between forest cover and shall landslides in Kashmir,
Northern Pakistan in 2006-2007 (Sudmeier-Rieux et al., 2011a) during which two field trips 20 days long were
undertaken. When signing up for the PhD program at the University of Lausanne, it became clear that an
interdisciplinary and integrated approach to exploring and addressing landslide risk was necessary and under

researched.

Lower Neelum River Valley was selected upon the recommendation of our host organization, the International Union of
Conservation of Nature (IUCN) - Pakistan for its relatively easy access (9km of treacherous dirt road above a cliff) its two
very distinct river banks and because this was the location of the earthquake epicenter (34.493°N, 73.629°E) (Owen et
al., 2008) (Figure 2). The area studied is 381 km?, with a population density of 264 persons/km” (AJK Planning Dept.,

2005). The lower Neelum River Valley is a west—east-oriented steep V-shaped valley with an estimated slope range of
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35-65°, an average width of 15 km, and an altitude range of 800-3000 m. The average annual rainfall is 1527 mm and
can be especially intense during the monsoon months, July and August, with as much as 100 mm during 1 single event
(AJK Planning Dept., 2005). The southwest-oriented right bank is mainly privately owned and has been converted into
pasture fields and terrace agriculture, while the northeast left bank remains largely forested. The left bank has fewer
villages and only a few roads, mainly along the river bed. This largely forested area is to a greater extent state owned,
with few private and communal lands, or shamilat. The two villages that were selected for a study of the social context
are Saidpur and Kohori villages in Neelum River Valley, whose economy is predominately based on subsistence farming,
fruit harvesting, animal husbandry and remittances. Unfortunately, the political situation in Pakistan deteriorated after
2008, making it no longer possible for any teams from the University of Lausanne (UNIL) to continue work in this area.

The Pakistan work is covered in section 2.2.

Neelum River Valley, Pakistan

Figure 2. Outline map of Pakistan, indicating study site area, Neelum Valley, Azad Kashmir and Jammu,
Pakistan

1.8.2. Research in Sunsari and Tehrathum Districts 2008-2009

Research sites in Sunsari and Tehrathum districts were selected based on knowledge of these areas by our host
organization, IUCN — Nepal (Figure 3). Several villages were visited during a first exploratory field trip, which was
organized and funded by the Faculty of Geosciences and Environment at UNIL in 2008. A first two-week long field trip
was organized by IUCN Nepal to the Dharan region of Eastern Nepal for a team of three persons, two Masters students,
Jerdme Dubois and Alain Breguet in geology and myself from the UNIL, Institute of Geomatics and Analysis of Risk
(IGAR). Several research sites were selected together with IUCN Nepal, based on their knowledge of several landslide
affected communities, accessibility by road and safety issues. These sites were Katahare village, east of Dharan,
Punarbas Township downstream from Katahare, Tamarkam village above Dharan municipality and Sabra village, 90km
north of Dharan, as this was the place where IUCN Nepal had been conducting a Swiss Development Cooperation (SDC)
funded project on honey production. During this first field trip in September 2008, exploratory interviews were
undertaken with the various communities with the help of a translator and Nepali sociologist, Mr. Meen Dahal who was

working for IUCN at the time. The Masters students from UNIL-IGAR undertook an exploratory geological survey of the
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landslide areas. All field sites were considered relevant for the study, except for Tamarkam village, which was excluded

as it was not considered to be at risk due to landsliding.

Figure 3. Physiological map of Nepal with all study districts (map by Jaquet, 2011a) , based on data from
ICIMOD/MENRIS)

After funding was secured from SNSF in April 2009 for a two-year study, our team returned to the field for 20 days
together with Prof. Jaboyedoff in Sepember-October, 2009. By then, we had had time to reflect on what we had
observed the year before and be better prepared for another two weeks of intensive fieldwork. For this field trip, we
were again accompanied by Mr. Dahal, a Nepali geologist, Mr. Sanjaya Devkota, a second translator, Ms. Inky Rai, a
Nepali Master’s student in geography at Tribuvan University, Kathmandu and intern Ms. Sophie Paychére (UNIL), who
studied and mapped community forests and land use for each of the study sites. Mr. Gopi Krishna Basyal was in parallel
conducting his Masters studies (ITC, Netherlands) on flood affected communities in Dharan and Punarbas. We had
developed a collaborative methodology for assessing risk and had developed a collaborative household survey

questionnaire with Mr. Basyal (Appendix 1).

The study areas are located in Eastern Nepal north of Koshi Tappu Wildlife Reserve, in the Dharan area, Sunsari District
at 400-500m altitude just north of the plains, Terai region in a tropical climatic zone; and Basantpur/Sabra village at
2,300-2,500m in Tehrathum District, 90 km north of Dharan in a temperate climatic zone. The field sites are located in
the Churia, (Siwalik or Middle Hills of Nepal), where tectonic plates are pushing upward along the Main Boundary
Thrust of the Himalayan foothills and two major earthquakes took place here, one in 1934 in nearby Bihar, northern
India (over 8.0 on the Richter scale) and secondly in 1988 (6.8 on the Richter scale). Here a complex social-ecological
system supports marginal settlements and agriculture on steep hillsides, between 40-70° and landslides pose a
constant threat to the population. The region is characterized by intensive monsoon rainfall period between June-

September with an annual rainfall of approximately 2,000 mm. Average rainfall varies between the Sunsari and
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Tehrathum Districts, from 1,800- 2,200 mm per year. The vegetation varies from sub-tropical in the hills region of

Sunsari, to temperate in Tehrathum District.

1.8.3. Research in Dolakha District 2008-2009

A third field trip was undertaken in April, 2010 together with Ms. Stephanie Jaquet, Master’s student in environmental
studies from UNIL-IGAR and senior researcher, Dr. Marc-Henri Derron from UNIL-IGAR. In Kathmandu, this researcher
attended a national workshop on disaster prevention and interviewed several actors at the national level dealing with
disaster risk reduction. In the meantime, Ms. Jaquet and Dr. Derron, explored a new area in central Nepal, Dolakha
district, based on guidance from the Nepal-Swiss Community Forest Project (NSCFP), based in Kathmandu. The reason
for this shift, was because Ms. Jaquet’s Master’s thesis topic was on community forests, forest cover trends, and
landslide trends. The selection of study sites was first guided by observations from NSCFP, then based on which

communities were facing highest risk.

The fourth field trip was undertaken in October 2010 to Dolakha district, where two communities, Khariswara village
(Garimudi VDC) and Thang, thang/Garithok (Suspa VDC) villages were studied in depth, based on Ms. Jaquet’s initial
field observations, different types of ethnic composition, observed coping strategies and landslide types. For this field
trip, we were accompanied by Ms. Sushma Shrestha, (MSc in Geography, Dortmund University), a Nepali geographer
who was familiar with the area, having worked for NSCFP and again Mr. Devkota, also familiar with Dolakha District,

(Table 1).

The area of study is located north east of Kathmandu in Central Nepal in the Middle Hills and Middle Mountains.
Dolakha district has 204’744 inhabitants and 93.5 inhabitants per square kilometer (District of Soil Conservation report,
2006). Geographically, the communities are located on similar north to north-west facing slopes and situated between
950-1500 meters above sea level (m.a.s.l). In Khariswara (950-1350 m.a.s.l) in a temperate climatic zone with average
rainfall varying from 1,500-2,000 mm. Most of the rainfall takes place during the monsoon season, June-September (Li
and Zeng, 2003). There is a much higher diversity of crops, including a large number of vegetables, productive rice
terraces and a variety of fruit trees. This diversity is due to high soil productivity, maintained through terracing, animal
and chemical fertilizers, an ancient irrigation system and good knowledge about crops and techniques. Whereas in
Thang thang /Gairithok, situated at a slightly higher elevation (1400-1500 m.a.s.l), the main crops are mainly millet,
some rice, few vegetables, no fruit trees and low food security is prevalent. Table 1 summarizes the study sites,

methods used, outputs, team members and periods visited in chronological order.
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Location Methods used Outputs Team members Period (s) visited
Neelum Valley, Geological assessment Case study: K. Sudmeier 2 weeks in
Muzzafarabad, Risk assessment Phenomena maps J. Nessi October 2006;
Azad and Jammu Exploratory interviews Risk maps J. Dubois
Kashmir, Pakistan Land use history A. Breguet 2 weeks in
Risk perceptions April, 2007
Coping strategies
Katahare Geological assessment Case study: K. Sudmeier 3 days in Sept. 2008
Risk assessment Phenomena maps J. Dubois
Exploratory interviews Risk maps A. Breguet
30 Semi-structured Resilience map M. Dahal 4 days in Oct. 2009
household interview Land use history
Focus group discussions Land use & K. Sudmeier
Participatory risk mapping CF maps J. Dubois
Transect walks Demographic & A. Breguet
Economic data M. Jaboyedoff
Risk perceptions S. Paychere
Coping strategies S. Devkota
M. Dahal
I. Rai
Sabra Geological assessment Case study: K. Sudmeier 2 days in Sept. 2008
Risk assessment Phenomena maps J. Dubois
Exploratory interviews Risk maps A. Breguet
11 Semi-structured Resilience map M. Dahal 2 days in Oct. 2009
household interviews Land use history
Transect walks Land use & K. Sudmeier
CF maps J. Dubois
Demographic & A. Breguet
Economic data M. Jaboyedoff
Risk perceptions S. Paychere
Coping strategies S. Devkota
M. Dahal
Dharan Geological assessment Case study: K. Sudmeier 5 days in Sept 2008
Flood risk modelling Phenomena maps J. Dubois
Risk assessment Risk maps A. Breguet 5 days in Oct. 2009
Exploratory interviews Land use history M. Dahal
59 Semi-structured Land use &
household interviews CF maps K. Sudmeier
Demographic & J. Dubois
Economic data A. Breguet
Risk perceptions M. Jaboyedoff
Coping strategies S. Paychere
S. Devkota
M. Dahal
(G. K. Basyal)
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Punarbas Exploratory interviews Case study: K. Sudmeier 3 days in Sept. 2008
Focus group discussions Demographic & J. Dubois
42 Semi-structured Economic data A. Breguet 2 days in Oct. 2009
household interviews Risk perceptions M. Dahal
Coping strategies
K. Sudmeier
J. Dubois
A. Breguet
M. Jaboyedoff
S. Paychere
S. Devkota
M. Dahal
(G. K. Basyal)
Khariswara Geological assessment Case study: S.Jaquet 2 days April 2010
Risk assessment Phenomena maps M-H Derron
Exploratory interviews Risk maps S. Devkota
13 Semi-structured Resilience map S. Shrestha 3 days Oct 2010
household interviews Land use history
Focus group discussions Demographic & K. Sudmeier
Participatory risk mapping Economic data S.Jaquet
Transect walks Risk perceptions M-H Derron
Coping strategies S. Devkota
S. Shrestha
Thang thang Geological assessment Case study: S. Jaquet 2 days April 2010
Risk assessment Phenomena maps M-H Derron
Exploratory interviews Risk maps S. Devkota
13 Semi-structured Resilience map S. Shrestha 3 days Oct 2010
household interviews Land use history K. Sudmeier
Focus group discussions Demographic & S. Jaquet
Participatory risk mapping Economic data M-H Derron
Transect walks Risk perceptions S. Devkota
Coping strategies S. Shrestha

Table 1. Study sites, methods, outcomes, team members, timing in chronological order

Thus, over the period of four years, a total of 100 days were spent in the field, of which 60 were spent in Nepal,

representing an iterative approach to research. The next chapter provides a brief outline of the context of landslide

worldwide and the Nepal socioeconomic and political context.
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Landslides and the Nepal context

2.1 Landslide trends worldwide

The 2011 Global Assessment Report (GAR 11) (UNISDR, 2011) outlines global disaster risk trends: mortality risk
associated with major weather-related hazards is declining globally as countries successfully reduce their vulnerabilities
through development planning, while strengthening their disaster management capacities. However exposure to all
major hazards continues to increase (UNISDR, 2011). GAR 11 also makes a useful distinction between 'extensive
disaster risk’, or the risk of low severity, high-frequency disasters often associated with highly localized hazards, and
‘intensive disaster risk’ or the risk of high severity, low-frequency disasters, mainly associated with major hazards. The
latter type of risk is the type that we tend to think of first when we think of disasters, as these are the events most
reported by the media. Physical hazards is used by GAR 11 to replace the term ‘natural hazards’ as most hazards are no
longer entirely natural. They are commonly aggravated by human activity, or possibly due to climate change weather-
related events. Some of the most influential drivers of both types of risk are: badly planned and managed urban
development, ecosystem decline and poverty. Climate change related hazards are therefore not considered a major

driver of disaster risk but rather an aggravating factor (UNISDR, 2011).

Landslides are a good example of ‘extensive disaster risk’, low severity, high-frequency and substantially underreported
by official statistics or the media as they often take place in remote mountain areas, although there are also examples
of very severe urban landslides, such as the mudflows which killed 10,000 people in Vargas, Venezuela (Revet, 2009).
According to the 2009 GAR, landslides constitute 13.9% of all disaster deaths worldwide, much less than floods or forest
fires (UNISDR, 2009a) (Figure 4). According to our own investigations and other local studies of landslides, the figure is
probably underestimated by a magnitude of two, in other words landslides probably count for twice the amount

reported.
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Worldwide disaster mortality

M Floods (40.9%)
M Fires (24.7%)

W Landslides, avalanches
(13.9%)

H Cyclones, winds, storms
(12.3%)

B Drought, heat waves
(4.6%)

m Cold, frost (3.5%)

Figure 4. Worldwide disaster mortality by type (modified from UNISDR, 2009a)

Petley (2010) at Durham University, UK, keeps a landslide inventory of all reported landslides worldwide. Figure 5
Illustrates the number of landslides reported by month and year between (2003-2011). 2009 and 2010 have the highest

numbers of landslides of years reported. The first half of 2011 seems to be taking a more middle path.

Figure 5. Landslide occurrence worldwide by month and year (2003-2011) (from Petley, 2010)

There are several explanations for this upward trend in landslide occurrence: better reporting, more intensive rainfall
patterns and increased human activities such as road building in areas with high landslide susceptibility. Petley (2010)
reports that most of the recorded fatal landslides occur in Southeast Asia, and are due to seasonal monsoon patterns.
Based upon his study of rainfall data and population growth for this region, he demonstrates that: “although climate
change might be expected to increase landslide occurrence, the impacts are minor compared with those of forecast

population changes”.
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2.2 Factors causing landslides

Causes of landslide susceptibility are multiple: weak rock structures (limestone, silt and clays), morphological, tectonic
uplift, physical (intense rainfall, earthquake), and human activities (excavation of slope toe for roads, deforestation,
irrigation canals (Cruden & Varnes, 1996. ; Sidle, Pearce, & O’Loughlin, 1985). Anthropogenic factors are considered
“preparatory factors”, whereas rainfall or earthquakes are “triggering factors” (Crozier, 1986; Crozier & Glade,

2004)(Figure 6).

Figure 6. Factors leading to slope instability (modified from Crozier, 1986)

Rainfall can actually be considered both: it contributes to slope instability and it triggers landslides. Disturbance of
vegetation cover may be the most important “preparatory factor” leading to shallow landslides, usually defined as less
than one meter deep. Shallow landslides are the most common type of landslide with the greatest impact on rural

livelihoods in mountain regions.

The role of vegetation for slope stability is of particular importance in the Himalayas as vegetation cover is mentioned
as one of the most cost-effective means for reducing landslide risk’. Its role is however debated as even slopes with
forest cover are subject to landslides either triggered by heavy rainfall or earthquakes. Greenway et al. (1987) explored
several characteristics of trees for influencing slope stability (Table 2). Trees can have both a beneficial and adverse
influence on slope stability, depending on many localized factors: soil depth, soil cohesion, slope angle, type of trees
and hydrological conditions. However, as a general rule it is fair to assume that vegetation cover overall has a
beneficial effect on slope stabilization for reducing shallow landslides, gully erosion, slope erosion, whereas this effect
usually does not apply to deep seated landslides, which are rather caused by geological conditions (Alcantara-Ayala,

Esteban-Chavez, & Parrot, 2002; Crozier & Glade, 2004; Liebault et al., 2005; Phillips & Marden, 2005).

! Part of this section was published in Sudmeier-Rieux et al., 2001a
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Table 2 . The role of trees stabilizing slopes (modified from Greenway, 1987)

One example where vegetation cover did have a positive influence on shallow landslide occurrence is from northern
Pakistan, where our team conducted a study of Neelum River Valley north of Muzaffarabad, situated at the October
2005 earthquake epicenter, magnitude 7.6 on the Richter scale (Peduzzi, 2010; Sudmeier-Rieux et al. 2011a) (Appendix
2)(Figure 7). The thousands of landslides triggered by the earthquake caused thousands of fatalities, destroyed homes,
agricultural land and blocked roads for weeks after the earthquake (Owen et al., 2008). Most 90% of the landslides
were small (<1,OOOm2 in area) and most occurred on the valley’s right bank. Results from our study showed that the
reason for this higher occurrence of landslides was due to conversion of forest land to grazing areas and rain fed
agricultural terraces, whereas the left bank was primarily under state forest protection with a much greater forest
cover. Out of 100 earthquake induced landslides studied 18 months after the 2005 earthquake, 86 were on the right
bank and 14 on the left bank. Out of 24 rainfall induced landslides occurring in the aftermath of the earthquake, 22
occurred on the right bank. Most of the landslides had occurred on degraded pasture lands or in proximity to rural
roads. This example is indicative of the delicate balance and trade-offs between environmental conditions in mountain
areas and the needs of human populations, where populations at times push the limits of what mountain ecosystems

can support (Jodha, 1995; Smadja, 1997).

Studies of Himalayan conditions conclude that between 50-75% of shallow landslides are caused by human activities, a
variation certainly depending on local geological, vegetative and hydrological conditions as well as differing
methodologies (Anderson et al., 2011; Barnard et al., 2001; Bathurst et al., 2009; Jaquet et al., in press; Haigh et al.,
1995; Lammeranner et al., 2007; Ramsay, 1987). The general implication is that human activities may have enormous
consequences for the occurrence of shallow landslides and for rural livelihoods. Regarding the mitigation of shallow
landslides, vegetative solutions are likely to be the most cost-effective, especially in a developing country context

(Morgan, 2007).
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Figure 7. Map of earthquake and rainfall induced landslides and forest cover and Neelum River Valley, northern
Pakistan (Map by Dubois/Breguet, 2011, in Sudmeier-Rieux et al. 2011a)
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2.3 Disasters and landslides in Nepal:

2.3.1. Geographical context

Nepal is a landlocked country, with only 120 km separating the plains area (Terai) from the high Himalayas. Nepal is
commonly divided into five physiographic units that run east to west: the high Himalaya, high mountains, the middle
hills region, the Churia or Siwalik range and the Terai region in the plains (Figure 8). Over 80% of Nepal can be
considered mountainous or hilly while the remaining 20% lies in the northern Ganga Basin plains, or the Terai. Table 3
depicts the five different physiographic regions, their geology, main soil types, elevation ranges and climate (Agrawala,

et al., 2003).

Figure 8. Physiological map of Nepal, with districts where this study took place highlighted (map by Jaquet, 2011a,
based on data from ICIMOD/MENRIS)

Region Geology and soil Elevation Climate Average
(masl) Temp.

Terai Gently sloping, recently deposited alluvium 200 Humid tropical >25%C
Siwaliks Testing mudstone, siltstone, sandstone. Steep 200-1500 | Moist subtropical 25°C

slopes and weakly consolidated bedrock. Tends
to promote surface erosion despite thick

vegetation
Middle Phyllite, schists, quartzite, granite, limestone. 1000-2500 | Temperate 20°C
Mountains Stony and course textured soil. Conifer forests
commonly found associated with quartzite
High Mountains | Phyllite, schists, quartzite. Soil is generally 2200-4000 | Cool to sub-alpine | 10-15°C
shallow and resistant to weathering
High Himalayas | Limestone and shale. Physical weathering >4000 | Alpine to arctic <010 5°C

predominates, stony soils

Source: CST Nepal 1997

Table 3. Physiological features of main Nepal geographical regions (Agrawala et al., 2003)
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The vegetation and climate vary from tropical in the Terai to High Mountains, with annual rainfall varying from 1,000-
3,000. A majority, or 80% of this precipitation occurs during the monsoon season, from June to September. Cloud

bursts can bring up to 300mm of rainfall in 24 hours and create severe flash flooding (MoHA, 2009).

The bulk of the population in 2008 (83%) was considered rural and 48.7% of the population lived in the Terai (CBS,
2009a). The same year, population density in the Terai was over 301 persons/km2 compared to 157 persons/km2 in
the Middle Hills and 32 persons/km2 in the Himalaya, with a continuing population trend of migration from the

mountains and hills to the Terai and urban areas.

The geology of Nepal is highly a result of the collision between the Indian tectonic plate against the Eurasian tectonic
plate, where strong forces continue to uplift the Eurasian plate along the Main Central Thrust (MCT). The MCT
separates the Lower Himalaya from the Upper Himalaya; the Main Boundary Thrust (MBT) separates the Siwalik hills

from the lower Himalaya (Zurick & Karan, 1999) (Figure 9).

Figure 9. Cross section of Nepal, (Dahal, 2006), (modified by Jaquet, 2011b)

The continuous uplift of the Himalaya gives rise to continuous earthquakes and landslides. The latest destructive
earthquake dates from 1988 in eastern Nepal, measuring 6.5 on the Richter scale when about 100 people were killed.
An earthquake in 1933 measuring 7.3 on the Richter scale affected Kathmandu, killing 8,519 people and destroying

250,000 homes. Both of these earthquakes triggered a number of

landslides and left cracks and instabilities, which continue to create Climate Change Predictions for Nepal
e Average annual temperature increased by
landslides during heavy rainfall or other land disturbance. The second 0.01°C in the foothills, 0.02°C in the middle

mountains, and 0.04°C in the higher

most devastating disaster in Nepal's recent history was caused by a Himalayas , or 1.4 °C increase for the

monsoonal cloudburst in 1993, triggering more than 2,000 landslides, country predicted by the 2030s;
e Night-time temperatures increased across
causing mudflows and flooding. Half a million people were affected and most of the Eastern Himalayas in Spring

and Summer;

e Less monsoonal rain across the high

are the first mountain barriers for the monsoon clouds moving north mountains and more monsoonal rain along
the southern hills;

e  Rapid decrease of snow cover and glacier

1,170 people were killed (MoHA, 2009). As the pre-Himalayan ranges

from the Bay of Bengal, rainfall events here of 500mm in 24 hours are

not uncommon. Landslides are thus a common and natural retreat; .

e  Excess water flows in wet season, lower
phenomenon in the Nepal landscape, flattening out steep terrain and flow in dry season.
creating alluvial fans which the population has transformed over the (Tse-Ring et al., 2010; WECS, 2011)

centuries into productive terraces. The Churia or Siwalik hills are
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especially prone to landslides as most are older debris fans, which rise steeply from the Terai plains. The Siwalik rocks
are a series of sand stone, pebble beds, shales, course conglomerates and thin limestone which are porous and easily

eroded as a result of high rainfall events (Upreti & Dhital, 1996).

2.3.2. Disaster context

Because of its topography, exposed population and weak governance, Nepal is considered a hotspot for disasters. It
was listed 13™ in the German Watch Global Climate Risk Index based on the extent to which a country is affected by
weather-related disasters (Harmeling, 2010) (Table 4). On average, 127,454 persons were affected every year during
the period 1971-2009. In 2009, a relatively average year for hazard events, economic losses due to flooding and
landslides were estimated at SUS 480,000 (DWIDP, 2009) and 900 people died due to physical hazards (MoHA, 2009). In
the high mountains to middle hills, flash floods and landslides occur frequently, sweeping away entire villages and
terraced land. In the low lying areas, monsoon-related flooding can be an annual occurrence, in addition to frequent

fires in clustered thatched villages.

Event Deaths People affected Loss of land Reported direct loss
(ha) (Million NPR)

Drought - 41 8900 0.27

Earthquake 23 122 - 196

Epidemic 420 1020 - -

Fire 30 20 9.5 169

Flood 77 89,615 5323 100

Forest fire 0.68 289 85.7 28

Landslide 105 12,974 589 23

Other 64 9749 7846 55

Total 720 127,454 22,755 375

Table 4. Disaster losses in Nepal annual average 1971-2009, from (MoHA, 2009)

However, the official statistics do not sufficiently reflect the number of persons affected by smaller flash floods and
shallow landslides, which are diffuse, destroy livelihoods but do not make the headlines. Landslides have an
underestimated impact on rural livelihoods and food security in Nepal, with little attention received from government,

the international community, or researchers (Sudmeier-Rieux et al., In press (a)).
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Figure 10 shows data linking landslide deaths, number of landslides and an monthly precipitation for the period 1980 to
2010 inclusive, from the Durham University Landslide database (Petley, 2011). The grey line shows the average monthly
precipitation for Central Nepal for the period June-August for each year. The data emanate from the Global
Precipitation Climatology Centre (GPCC data, 1986 to 2010, Petley, 2011); the solid black line shows the number of
recorded deaths due to landslides in Nepal for each year for the period 1980 to 2010; the dashed line shows the
number of recorded landslides that caused one or more deaths. What is interesting about this graph is the rising trend
with time for all three data sets in spite of considerable inter-annual variability. The worst spike for all three occurred
in 2002, although the last few years have produced high numbers of landslides fatalities. Average monthly summer
precipitation (rainfall) also seems to be increasing in central Nepal. Almost all the annual rainfall in Central Nepal falls
in the summer monsoon, which runs June to September in Nepal. There are thus obvious correlations between the

average monthly summer rainfall and the number of landslides that occur.

Figure 10. Landslide data for Nepal, 1980-2010 (Petley, 2011)

Figure 11 captures this point with a regression analysis between number of fatal landslides and average monthly
precipitation for Nepal 1986 to 2010, split into two periods 1986 to 1999, when the data are less robust as the database
was constructed retrospectively, and 2000 to 2010 when the data are better (Petley, 2011). According to Petley (2011),
“although there is considerable scatter, it is clear that years with more intense rainfall are associated with more

landslides”.
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Figure 11 . Correlation between number of landslides and average monthly
precipitation, Nepal 1986- 2010 (from Petley 2011)

Figure 12 shows the number of fatal landslides in Nepal since 1978, with a significant spike in the early 2000s, causing
2,179 deaths (Petley et al., 2007). The areas most affected by landslides are the heavily populated Siwaliks and Middle
Mountains. According to the authors, the principal trigger for these landslides is monsoon rains. Out of 397 landslides
during this period, none occurred between November and April (Figure 13). The authors argue that two human factors
have led to the increase in the number of landslides: deforestation and the expansion of the road network in Nepal.
Forest cover continues to decline nationwide by 1.35% annually, and is most likely to affect shallow landsliding, surface
and gully erosion (Petley et al., 2007). Since 1990, the road network has rapidly expanded but without taking the
necessary engineering measures for stabilizing adjacent slopes. New roads have also given people incentives to settle

near roadsides, often with increased landslide risk (Oven, Petley, Rigg, Dunn, & Rosser, 2008).

Figure 12. Landslide trends by region 1980-2003 (from Petley, 2007)
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Figure 13 illustrates this correlation between rainfall and landslide occurrence, with an obvious spike occurring during
monsoon months, July August September. Models of climate change are uncertain at best, however data on monsoon
rains point toward more intense rainfall patterns. Data analyzed by Petley (2009) show the South Asian Seasonal
Monsoon Index (SASMI) correlated with a higher incidence of landslides since 1995. This trend was confirmed in our
discussions with the local population, of which a majority stated that the monsoon period was becoming shorter, hotter
but more intense. Petley et al. (2007) findings correlate with Deslnventar data showing a similar trend in landslide

occurrence (Figure 13).
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Figure 13. Landslide occurrence by month in Nepal (from Petley et al. 2007)

DesInventar data show the distribution of landslide occurrence across Nepal from 1971-2007, with the highest
occurrence in those districts of the Siwalik and Middle Hills areas, especially in the Eastern and Central regions

(DesInventar, 2011)(Figure 14, Figure 15).

Figure 14. Nepal landslide occurrence, 1971-2007 (from DesInventar, 2011).
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Figure 15. Fatal landslide occurrence in Nepal by district 1971-2007 (from DesInventar, 2011).

Although the DesInventar database contains the most accurate disaster statistics, a detailed study of disasters in
Dolakha district showed that these figures are gross underestimations of actual numbers as DesInventar data are based
on reported events to the media and government authorities. Especially for landslides, which commonly carry away
agricultural land and houses, or cause fatalities in remote areas, the statistics are underestimated by as much as 200%
(Jaquet, 2011a). Figure 16 shows total casualties by landslides per district in Nepal as developed by Komal and
Gadema (2008) based on historical records of landslides between 1900-2007 as reported in newspaper articles and
government documents. The data are quite similar to that reported by DesInventar database, especially for the Central
and Eastern districts, we note that in both cases, Dolakha district is a hotspot for landslides, Terathum district is a mid-

level district and Sunsari, a low-level district due to the largely Terai landscapes of this district.

Figure 16. Total casualties by landslides per district in Nepal (1900-2007) (Komal & Gadema, 2008).
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In spite of the data uncertainties, it is clear that landslides pose a problem to populations in many districts of the Siwalik
and Middle Mountains. Low statistics on landslide occurrence together with the dispersed nature of landslides have led
to low awareness about the landslide problem in Nepal, which is widely believed to be mainly due to natural causes
with few possibilities for mitigation and low impact on the population compared to flooding. Most of these commonly
held beliefs are false but have led to a lack of government policies, practices and action related to landslide mitigation

in Nepal.

2.3.3. Land use trends

Part of the false belief that most landslides are natural and little can be done to reduced landslide risk can be attributed
to the literature on land degradation and landslides in Nepal, which is divided on the role of human versus natural
causes. Landslides have been considered a largely natural phenomenon in Nepal, largely influenced by the alarmist
theory of the “Himalayan Tragedy” which blamed flooding in the Ganges plains on deforestation in the Himalayas
mainly due to farmer activities (Eckholm, 1975). This debate was followed by a rebuttal of Eckholm’s theory, instead
insisting on the natural character of erosion, landslides and flooding in the Himalayas (lves, 1987; lves & Messerli, 1989;
Thompson & Warburton, 1985). Other geographers rightly posit that the truth lies somewhere in between (Blaikie,
1988; Paudel & Thapa, 2004; Smadja, 1997; Zurick and Karan, 1999). The Laban (1979) study, “Landslides in Nepal” has
been particularly influential to this debate and is still largely considered the most comprehensive study of landslides in
Nepal. It concludes that of the 130 landslides surveyed by airplane in 1979, 26% were considered due to human
activities and 5% due to roads or trails (Laban, 1979). This figure, 26% now over 40 years old, has remained
unchallenged and is still the yardstick for many recent publications explaining the causes of landslides in Nepal.
However a more careful reading of Laban (1979) actually points to relatively high numbers of human induced
landslides, considering the very low density of the road network four decades ago. Interestingly, the study cautions:
“the high impact of road construction on landslide occurrence can be expected to increase dramatically, particularly if

road construction continues under present engineering practices” (Laban, 1979).

There is therefore increasing evidence that shallow landslides are shifting from mainly highly degraded areas along
waterways and gully erosion, largely caused by grazing, toward landslides along roads (Jaquet, 2011b). The hypothesis
is that Community Forests, established by the Forest Act in 1993, has had a large influence on increasing forest cover in
selected areas, due to improved grazing practices and sustainable forestry with a positive influence on the occurrence
of shallow landslides. Jaquet (2011b) studied forest cover changes 1979-2009 in Dolakha district, which was one of the
first in Nepal to receive significant NGO (mainly Swiss) assistance for organizing and training Community Forest User
Groups (CFUG) (Figure 17). The study shows the general increase of forest cover from 20% cover in 1992 to 46% cover
in 2009. Forest cover has especially increased in gullies, formerly degraded areas, expanded forest areas and next to
rivers (Jaquet, 2011b). This change is mainly the result of improved forest management practices, grazing management,
better control on illegal harvesting and incentives for forest plantations (Gautam, Webb, & Eiumnoh, 2002; Pokharel,

Stadtmuiller, & Pfund, 2005 ).
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Figure 17. Forest cover changes Bimeshwar municipality delineated from aerial photographs 1979/1992
Department of Survey, Kathmandu and Google Earth image (2009) (from Jaquet, 2011b)

Although the forest cover for all of Nepal has decreased by 3.4% since the 1970s (Table 5) and is still decreasing by
1.35% annually, it is decreasing at a slower rate than in previous years (Petley et al., 2007). Most forest decline is
occurring in the Terai, due to a continued influx of population and pressure on the greenbelt which provides a buffer
between the Terai and the Middle Hills area (Jodha, 1995). Table 5 also shows a very large increase in shrub land
(40.4%) and bare land (6.0%) with a large decrease in snow cover (-24.6%) and grassland (-8.2%) between 1970s and
2000s. These changes in land cover are most likely due to the warmer temperatures and population increases noted in

the Himalayas over the past decades (Tse-ring, Sharma, Chettri, & Shrestha, 2010 ).

Table 5. Land use cover changes in the Eastern Himalayas 1970s-2000s, sq.kms from (Tse-Ring et al. 2010)

Table 6 shows the land-use pattern and spatial extent by development region, ecological zone and residence of Nepal
(2001). We note that the greatest forest and shrub area is in the Hills ecological zone and the Mid-Western

development region.
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Table 6. Land-use pattern and spatial extent by development region, ecological zone and residence.
2001. (CBS, 2008)

Table 7 illustrates land use cover (2001) in more detail for those districts in Nepal where our six study sites are located.

The average forest cover for all 75 districts is 74,663 km?. Thus, Dolakha district is somewhat above average for forest

cover.

District Total Shrub Agricultural | Water Barren Snow Other Total
Forest land/ grass | bodies land (km2)
Area

Dolakha 781.1 411.9 547.8 4.0 160.3 229.1 29.8 2,164.1

Sunsari 213.0 15.1 917.9 62.6 68.6 0 0 1,277.3

Terhathum | 200.3 124.99 349.2 1.3 4.9 0 0 680.6

Nepal 55,999.8 12,832.3 40,616.3 646.6 16,834.9 19,740.0 1,083.8 147,751.6

Total (37.9%) (8.7%) (27.5%) (0.4%) (11.4%) (13.3%) (0.7%) (100%)

Table 7. Land-use cover 2001 for selected districts of Nepal, sq. kms. (modified from CBS, 2008)

On agricultural land, most studies agree that the most common larger (>10 m®) and damaging landslides in agricultural
lands occur primarily on rain-fed terraces (bari), followed by those occurring on irrigated (khet) terraces, abandoned
fields and old landslide areas (Caine & Mool, 1982; Fort, Cossart, & Arnaud-Fassetta, 2010; Gerrard, 1994; Smadja,
1997). Khet landslides are likely the most frequent but small in nature (>2m3) (Gerrard and Gartner, 2002) and due to
water mismanagement. Small landslides that can be repaired cost significant time and labor for farmers, estimated at
14 days on average for repairing khet failures (Gerrard and Gartner, 2002), in addition to lost yields. Landslides are
therefore extremely costly to households in rural areas, already strained to meet food security requirements. As the
focus on land use changes in Nepal shifts to understanding climate change impacts, more recent large-scale inventories
of landslides are required to cross validate whether the causes are predominantly natural or human so that this

information can be used to influence policymaking for landslide risk reduction.
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2.4 Socio-economic and political context of landslide management in Nepal

A few pages to describe the socioeconomic context of Nepal will obviously not suffice to paint a complete picture of the
complexity of Nepal society. From a largely nomadic society at the crossroads between China and India, to the
influence of Hinduism and Buddhism, the establishment of a monarchy and the recent political upheaval and rise of a
Maoist led government, Nepal is very dynamic society. It is today strongly influenced by internal political upheaval,
resulting in an extremely volatile political situation, and by external forces: globalization, market fluctuations and
demand for cheap foreign labor drawn by the Gulf States’ construction boom. The following sections will attempt to
highlight some of the key issues and information required to better understand the Nepal socio-economic and political

context in which landslide risk management resides.

2.4.1 State of the economy

Nepal, with a population of 23 million, is also one of the world’s poorest countries, with 38% of its population surviving
on USS$1 per day (Agrawala et al., 2003). According to new data, the country has however made recent strides in
poverty alleviation, an astonishing drop by 18 points from 31% under the poverty limit to 13% under the poverty limit,
largely due to the high amounts of remittances, now received by 55.8% of all households (Khanal, 2011; CBS, 2011). As
this thesis was being finalized, a number of academics and journalists were questioning the validity of these statistics
provided from the Nepal Living Standards Survey Il released in August, 2011. It was conducted by the Central Bureau of
Statistics between January 2010 and 2011 with technical support from the World Bank but final statistics have not yet
been released. If valid, the survey also notes a reduction in income inequality for the first time in 6 years (Adhikari,
2011). The proportion of the population living in rural areas remains high, 83% in 2008, a decline from 91% in 1990,
with a total population of 23.1 million (CBS, 2009a). The most poverty affected region is the Middle and High Mountains
with 56% of residents living in poverty and the mid- and western regions, where local food production sometimes only
covers 3 months of the annual household requirements (Government of Nepal et al., 2008). Nepal relies heavily on
agriculture (40% of its GDP) providing income to 81% of the labor force (Agrawala et al., 2003). It is heavily dependent
on natural resources for most of its income generating activities: food production and tourism revenues, making Nepal

very sensitive to climate variability (Agrawala et al., 2003).

Although it has made major improvements in education, is Nepal is ranked 138th out of 169 countries in the UNDP
2009 Human Development Index (UNDP, 2009). Most economic and development indicators point to low development,
whether infant mortality rates, literacy rates (Table 8) or access to basic sanitation and drinking water (Government of
Nepal, 2007; WECS, 2011). In 2010, only 72% of the country’s population had access to basic water supply and 25% of
the whole population had a sanitation facility (WECS, 2011). Table 7 is interesting as it shows Nepal Government
growth projections for the next three years, established in 2007 before the 2008 elections, which overthrew the

government and monarchy.
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Table A: Quantitative Targets

. Situation as of Interim
S.No.  Indicators FY 200607 Plan Target
1 Economic growth rate (%) 25+ 55
Agriculture 0.7+ 36
Mon-agriculture 36+ 65
2 Population below poverty line (%) 31 24
3 Employment growth rate 30 35
4 Human Developrment Index (HDI) 0534 0.570
5 Gender Development Index (GDI) 0.520 0.556
B Gender Empowerment Measurement (GEM) 0351 0.450
T Women receiving delivery assistance from health
workers (%) 234 35
8 Confraceptive prevalence rate (%) 48 51
9 Tofal fertility rate (women aged 1549 years) 3.1 3.0
10 Matemal mortality ratio (per 100,000 Irve births) 281 250
11 Infant mortality rate (per 1,000 live births) 3 30
12 Child mortality rate (per 1,000 live births) 45 42
13 Women's representation in overall state machinery (%) - 33
14 Population with access to improved dnnking water (%) 7 85
15 Population with sanitation service (%) 45 60
16 Literacy rate (%) - 6+ years 63 76
17 Literacy rate (%) - above 15 years 52 60
18 Met enroliment rate at the pimary level (%) 87.4 96
19 District Headquarters with road connectvity (number) 63 75"
20 Telephone, including mobile (per 100 density) 6.5 25
21 Electricity generation (MW) 560 704
2 Irigation (Hectares) 1,168,144 1,263,824

+ Situation in FY 2006/07
* Simikot, district headquarters of Humla will be connected from Tibet side

Table 8. Economic and demographic indicators 2006/2007, and targets for the interim plan 2008-2010.
(Government of Nepal, 2007)

2.4.2. Nepal: a history shaped by several cross roads

We note how Nepal’s geographical position, at the crossroads between two great civilizations to the North and South
has framed its development through history (Ramirez, 1997). As a result, Nepal's current land use patterns, approaches
to disaster risk management and current development patterns are anchored in historical developments that have
shaped the current administrative structure, and how people manage and relate to natural resources (Blaikie, 2000a;
Blaikie, Cameron, & Seddon, 2000b; Jodha, 1995). These historical developments can roughly be divided into four
different periods: the pre-Gorkhali period (before 1769); the Gorkhali period (1769-1846); the Rana period (1846-1950);
1950 — present. Oven (2011) has compiled a useful summary (Table 9) of the physical/environmental; demographic;

economic and political characteristics that have created Nepal of today.
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Physical/enviranmental
characteristics

Demographic characteristics

Economic characteristics

Palitical characteristics

Before 1769
[pre-Gorkhali period)

First settlers practiced shifting
cultivation

Farming practices based largely
on transhumance/ pastoralism

Gradual shift towards sedentary
agriculture

Introeduction of irrigated rice
cultivation in the valley bottom

Limited environmental stress;
lows population densities;
abundant land

First settlers were the Kiratis
{c.900 AD)

Arrival of the Tamang and Sherpa
=400 years ago

Arrival of the high caste Hindu
immigrants including the
Brahmins and Chetris ~300 years
ago

Arrival of the Newars ~300 years
ago.

Early population growth linked to
an increase in agricultural
production.

Tribal areas: subsistence farm
economy based on
transhumance; barter trade
with Tibet

Hindu dominated areas: land
and labour viewed as the
dominant resource.

Clearance of forest land for
agriculture

Trans-Himalayan trade

Approximately 60 autonomous
petty hill states (Hindu
dominated)

Egalitarian clan based tribal land

Mewar rulers in the Kathmandu
Valley subjugated the trade
routes (. 1600-1700s)

The Gorkhalis subjugated
Sindhupalchok and the trade
routes (c.1745)

1769-1846 Hills - opening up of forest land  Population growth Economy in the hills was still Expansion of Gorkha control
[Gorkhali Period) for agriculture dominated by subsistence and the unification of the ‘petty
Gradual encroachment of agriculture and barter trade states’
Advanced state of deforestation indigenous tribal lands
reached by the late 1700s Initial increase in agricultural State intervention focused on
(Official policies encouragin roductivity in the hills ; ;
Maximised the limited carrying immigmiic-n into Mepal 51 g o agricultural expansion
capacity of the land Tibet and India to encourage land  Agricultural expansion in the Revenue generation through
Reclamation of agricultural land reclamation and settlement LEE’I;I' and the export of CropS 1 |ang taxation increased c.1830s
in the Terai
1769-1846 Increase in sedentary agriculture  Establishment of the timber Land grants made in increasing
(Gorkhali Period) linked to the introduction of trade in the Terai numbers
Continued maize
Little emphasis
Land allocated to officials and placed on improving
servants of the state leaving productivity or sustainable
limited land for the peasants to resource management
cultivate
1814 -1816 British-Nepal War -
Enhanced land tax resulted in MNepal became a political
outmigration from the hills to dependency or ‘semi-colony’ of
India (c.1830) the British
MNepal remained largely
autonomous with British control
extending to foreign and trade
policies only
1846-1950 Local responsibility for forest Continued population growth Focus remained on the physical Emergence of the Rana Dynasty

{Rana Period)

management emerged in the
hills independent of
government policy

Deforestation in the hills ceased
as the remaining resources
were necessary for the hill
farming system

The exploitation of forest
gained momentum in the Terai

Food shortages in the hills
Unequal access to land

Pressure on land and the absence
of employment opportunities
resulted in outmigration from the
hills to the Terai, Bengal, Assam,
Burma, Darjeeling and elsewhere

By 1930 one Nepalese-bom
person in twenty was living in
India

Introduction of welfare measures

expansion of subsistence
farming

Impoverishment of the peasant
majority

Increased revenue from timber
sales and the annual value of
trade increased six fold by 1900

No industrial development or
investment in the
manufacturing sector

Economic stagnation

and a regime of ‘Hinduisation”

Evidence of state corruption
(25-50% of state revenue went
directly to the Ranas)

Minimal state intervention
Focus on agricultural expansion
mainly in the Terai

Tax exceptions on any newly-
reclaimed land continued (3
years exemption in the hills and
5 years in the Terai to promote
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1846-1950 Trade deficit immigraticn)
(Rana Period)

Continued 1923 Mepal became
independent from the British
1950-present Continued forest exploitation in - Despite population growth the Mepal remains an agrarian Fall of Rana family
the Terai for agriculture and mountain and hill areas remain economy with a focus on ) .
timber sparsely populated subsistence production Series of weak ministries
Limited environmental change  Limited land reform Households increasingly 162 introduction of the party-
in the hills o . dependent on ofi-farm income 1855 Panchayat political system
Cutmigration continued “grassroots development”
Links made between Population pressure in the Terai Failure of the state to stimulate o
deforestation, agricultural pufation pressure in t . economic growth State initiation of:
) resulting in a reduction in the size « Economic plannin
expansion and an assumed of land holdings P g
acceleration in soil erosion and Failure of agricultural * land reform
landzliding in the Middle Focus on welfare issues and development * Road provision
mountains have been education
challenged Mo notable industrial Atrempts at land reform
development (1960s]), natural resource

management etc.
Closure of the Nepal-China
border in 1959 - decline in
trans-Himalayan trade

Rise in political consciousness -
emergence of the people’s

maovement
Trade agreements with India 1990s - end of the Panchayat
which undermined and replaced political system and the
local production and flooded restoration of multi-party
the market with Indian democracy
commedities

1996 — People’s War

Table 9. Economic, demographic and political processes giving rise to present day Nepal from (Oven, 2011).

2.4.3. Ethnicity, caste and communities in Nepal

From Table 9, of noted interest for this study, is the Hinduisation of Nepal society, i.e., the establishment of a stratified
caste system. Although the caste system was officially abolished in 1962, its legacy continues to mark Nepal society. It
was imposed by so-called ‘high caste groups’ Brahmins and Chhetris, emigrating north from India, first to the middle
Hills area , later to the Terai, yet with a fair amount of resistance by many of the indigenous groups such as the Rai,
Sunwar, Limbu (Gaboriaux, 1995). What resulted is a melting pot of both Hindu, Buddhist and local ‘animist’ beliefs and
traditions, at times co-existing, giving rise to a caste-system very different from that found India (Bista, 2004). For
example, non-Hindu indigenous groups practicing their own local religion, may call upon a Brahmin priest to perform a
wedding ceremony or for a purification ceremony after a funeral (Gaboriaux, 1995). This group , together with the
Chhetri Ranas and a few high caste Hindu Newars have traditionally filled most of the important positions of the royal

family , administration and military.

The government of Nepal officially recognizes and categorizes three different groups of castes and ethnic groups
(NFDIN, 2001):

e ‘High-caste’: the uppermost social status within Nepal is reserved for the Brahmins and Chhetri. Traditionally
constituting the priestly caste and for bid in the culture from the consumption of alcohol and with a range of
dietary restrictions.

e Janjati: this is not technically caste group of such, rather a number of indigenous ethnic groups: e.g. Rai,
Tamang, Gurung, Limbu. Although not governed by the same norms and behaviors associated with the caste

system, the Janjatis fall under the ‘unslaveable’ label;
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e ‘Low-caste’ groups: Dalits previously referred to as ‘untouchables’ constitute the lowest social order and are

still victim to discrimination, in spite of efforts to change this marginalization (Pradhan & Shrestha, 2005).

This classification is complex as some of the indigenous ethnic groups can also be considered marginalized, while
others, mainly some indigenous Newars and Shresthas are actually privileged. The classification is used to ensure
quotas for representatives of the Constituent Assembly (CA) and in government efforts to reduce discrimination.
Another classification is the ‘occupational castes’, which cross cuts the above three categories and places groups into
traditional occupations, such as blacksmiths, goldsmiths, miners., although with greater population mobility these

categories are becoming less important.

Bista (2004) emphasizes the role played by ethnicity in shaping how Nepalis relate to each other, their prospects for
employment, their relations to authorities and their abilities to manage various types of risk. Although the role of
hierarchy, ethnicity and fatalism are changing, especially during the decade of the Maoist uprising, it still profoundly has
an influence on Nepal society (Wagle, 2010). The practice of Chakari exemplifies the notion of hierarchy. Originating in
religious ritual practices of obeisance, it extends to people of the governing classes and people in certain positions of
power. Itis a social activity by a subordinate to a superior, requiring being in close presence of the person whose favor
is desired. The object is to demonstrate dependency with the aim of eventually obtaining favors of the person
depended upon (Bista, 1991). Bista (1991) argues that practices such as Chakari, along with the obligations and taboos
that go with ethnicity are major barriers for Nepal’s development and modernization. As we discovered during the
course of this study, ethnic and caste affiliation was one of the most important factors determining how populations

cope with economic and landslide risk (Sudmeier-Rieux et al. 2011 b)

With 103 ethnic and caste groups, a large spectrum of religions and languages , defining what constitutes a community,
especially in Nepal is not an easy task (Gaboriaux, 1995; Wagle, 2010). According to Wisner (2003), one needs to be
extremely cautious in using the term community, as it implies a certain sense of cohesion, the sense of togetherness
and common purpose, which may be far from reality. The term community is often overused, especially in the NGO
literature, where ‘The Community’ is considered the focus of NGO interventions, even if these are far from being
homogenous units and at times filled with conflict, inequalities, historical problems, and even hostilities (Cannon,
2008). It is very difficult to generalize about ethnicity, castes and communities in Nepal, as some multiethnic
communities are cohesive and others are extremely torn. In other words, even generalizations about defining traits, or
sterotypes specific to ethnic groups or castes can be dangerous, but even more so for communities, unless they are
very homogenous units. For instance, Tamang are known to eat pork and brew local rice wine; Gurung , Limbu, Sherpas
are known for their strength and recruitment to foreign armies essentially comes from these ethnic groups; Brahmin is
supposedly the ‘pure’ caste and most priests emanate from this group. However it is not uncommon for one
‘community’, especially in urban areas to be composed of a mix of Tamang, Dalit and Brahmin, as not all of people from
this advantaged’ caste are well-educated and well off. Communities in Nepal are therefore both melting pots and
homogenous units; both cohesive units and incongruous assemblies of houses without a common social purpose (Bista,

2004).
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2.4.4 Recent political developments related to land use and landslide management

Several recent political reforms and developments are noteworthy as they affect the framework of this study: the
Natural Calamity Relief Act (1982), which gave importance to post disaster activities such as search and rescue (MoHA,
2009); the Forest Act (1993), handing over a majority of state forests and communities through the formation of
community forest user groups; the Local Self Governance Act of 1999, assigning local level disaster related
responsibilities to the regional and district levels; and the National Action Plan for Disaster Management in Nepal
(1996), including plans for disaster preparedness response reconstruction and mitigation (MoHA, 2009). A decade of
armed conflict came to an end with the abolishment of the centuries old Rana dynasty, bringing hope about a new era
and a more participatory popular democratic rule (Sharma 2010). Yet, democracy came at a high price - over 10,000
deaths, thousands of internally displaced persons, many educated people fleeing the country and destroyed
infrastructure worth millions of rupees. Current public opinion about the new government is split and largely criticized
for poor governance and inability to pass the new CA and enact real reform (Bhattarai, 2010; Dhungel, 2010). Whether
democracy has truly been installed is an open question, as the interim constitution has yet to be ratified by the CA,
three years later. Yet, in a country with fledgling democratic traditions, over 100 ethnic and caste groups, a plethora of

political parties and cultures, it may be understandable if democracy takes a while to root itself.

This post Monarchy period is marked by several important political developments: a strong push towards
decentralization of power and budgets, in recognition of the need to grant greater power to remote areas; the inclusion
of socially excluded and marginalized groups, as illustrated by a large number of female and disadvantaged CA
representatives; and a pro-poor development strategy, which strongly encourages linking remote areas through road
construction and re-distribution of land to marginalized populations. These developments have significant
consequences for landslide risk management, as roads offer new economic opportunities through improved
transportation and better access to markets but they also are increasing physical risks as populations are attracted to

roadside settlements which are often dangerous places due to increased slope instability (Oven, et al., 2008).

2.4.5 Vulnerability factors and trends in Nepal

As outlined above in the brief overview of recent historical developments, Nepal has undergone considerable
environmental changes over the past decades largely due to three main driving forces: population change, market
forces and state interventions (Jodha, 1995). Nepal has evolved from a largely feudal country in the 1950s to a modern
state, albeit one with continuing government instabilities and ensuing lack of governance at all levels. This lack of
guidance, together with a movement toward decentralization begun in 2008 has translated into a lack of coherent local
development strategies. No local elections have taken place in the past five years and the usual five year development
plans have been substituted with one year plans. Rather than reflecting real development needs, these plans result
from demands made from vocal constituents and influential political parties who negotiate budget allocations and

development priorities.
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The first driving force is population change, created by both push and pull factors (Hoermann, Banerjee, & Kollmair,
2010). The main push factors are low food security, epidemics and disasters. Over the past two decades, Nepal has
changed from a net exporter to a net importer of food and although recent data suggest that the trend that food
insecurity may be decreasing mainly due to remittance income (Adhikari, 2011; Khanal, 2011). According to CBS data
(2009b), arable land per 100 persons has declined in Nepal between 1990 - 2007 from 9.4 to 8.5 hectares (ha). The
proportion of the population living in rural areas remains high, 83% in 2008, a decline from 91% in 1990, with a total

population of 23.1 million (CBS, 2009a).

Reasons for this food insecurity are multiple: declining agricultural productivity due to the high cost of fertilizers,
unequal access to land, rising food and commodity prices, heavy dependence on food and oil imports, high
transportation costs and inaccessibility of remote mountains and Western Nepal, declining long term trend in public
investment, agricultural support services and outreach (Hoermann, et al., 2010). To this, we add lost agricultural land
and income due to natural hazards, especially drought, landslides and flooding. According to the NLSS 2003- 2004
study the average Nepali household spends on average 59% of their total expenditure on food, the poorest quintile of

the population spends as much as 73% (CBS, 2004).

The second push factor is epidemics and disasters, which are estimated to affect over 127,000 people on average every
year, aggravated by a lack of quality healthcare in rural areas. Diseases, notably cholera, gastroenteritis, encephalitis,
meningitis, diarrhoea, skin diseases and pneumonia are common (MoHA, 2009). Epidemics are the number one killer in
Nepal with an average of 420 adult deaths per year and 28,000 children dying from diarrhoea every year (MoHA,
2009). Unsafe drinking water and poor sanitation are the main causes of most diseases and are most common at the
height of summer monsoon season. Indoor pollutants due to the common use of indoor open fire stoves expose
people to harmful contaminants, causing higher rates of acute respiratory infections. Poor hygiene and inappropriate

handling of chemicals also cause a very high incidence of skin diseases (MoHA, 2009).

2.4.5.1. Migration trends?

By 2001, 1.7 million people had migrated to a different region than that of their original place (Table 10). Of the total
population ( 5 years and above) 37 percent have migrated from other places (VDC, municipality or outside the country)
to their current place of residence (CBS, 2004). Half of those who migrate are women, mainly for marriage related
reasons necessitating females to migrate to their husband's place of residence. Since the eradication of malaria in the
1950s, the Terai and urban areas (77%) have been those areas receiving the highest number of migrants, mainly from
the Hill regions (CBS, 2009) (Table 10). After marriage, which account for 80% of migration in rural areas versus 54% in

urban areas, other reasons for migration are economic (19%) and education (2.6%) (CBS, 2004).

* This setion has been published in Sudmeier-Rieux et al. (In press (a))
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. Destination % Out- . .
Origin = = = . . Net Migration
Mountain Hill Terai Total migration

Mountain 125,597 169,825 295,422 17.1 (255,103)
Hill 33,895 1,157,035 1,190,930 68.9 (830,759)
Terai 6,424 234,574 240,998 14.0 1,085,862
Total 40,319 360,471 1,326,860 1,727,350 100.0
% Immigration 23 2095 76.8 100.0

* This figure does not indude the movement of people within a region.
Source: CBS (2003) p. 134.

Table 10. Migration of population, Nepal, 2001 (from CBS, 2009a)

2.4.5.2. Remittance trends

As for pull factors causing migration, emigration outside of Nepal has grown exponentially in importance especially in
the past decade. In 2008, over 30% of all households received some form of remittance, and 23% received a remittance
sent from abroad (Table 11). Hoerman and Kollmair (2009) report that in Nepal’s Hills, the figure is even higher, half of
those households surveyed received remittances representing close to 35% of their income. Income received from

abroad (83.2%) has significantly surpassed that received from within Nepal.

Table 11. Data on remittance income for Nepal, 2008 (from CBS, 2009b)

The country from which the highest amount of remittances are sent is Qatar (21.3%), followed by Malaysia (CBS,
2009b). The average remittance received for Nepal is high, over 65,000 NPR (USD $928) annually per household (4,042
NPR, or USD $58 per capita), as compared to average household income for Nepal, which was 80,000 NPR (USD S)
1142in 2003/4 (CBS, 2009b). If the new data from NLSS Ill are confirmed then remittance income has increased to an
impressive 9,245 per capita (USD $ 135) and average household income to 202,374 NPR (USD S 2,891) per household in
2010/2011 (CBS, 2011). It important to note the large variation in the remittances received, depending on the
education level of the immigrant and the type of work secured abroad. Certainly this trend has been reinforced by a

parallel boom in the number of mobile telephones, estimated at 25% of the population in 2008 (CBS, 2009b) and the
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large number of youths connected to social networks. Even for those living in remote areas, there is often an Internet
café, booming with young people searching for foreign employment, foreign scholarships, or ‘chatting’ with their newly

immigrated relatives.

On an aggregate scale, remittances constitute a significant inflow of cash in the country, even surpassing the amount of
foreign aid received (Adhikari, 2011)(Figure 18). In 2007, approximately USD $3 billion in remittances were sent to
Nepal, as compared to the USD $1 billion received in foreign aid (Hoermann, et al., 2010). According to the latest
figures, this amount has risen to USD $ 3.7 in 2011 (CBS, 2011). The amount for Nepal is extremely minor as compared
to neighboring China (USD $ 23 billion) and India (USD $ 26 billion) in absolute numbers but is significant in the Nepal
context. Remittances are thus a major pull factor for mainly rural Nepal, injecting needed capital into the economy but
also creating other vulnerabilities as migrants, usually men are often absent for periods of three years. They leave
behind mainly women and older people to run the farms, maintain terraces, care for livestock, etc. (Hoermann, et al.,
2010). The consequences are yet to be fully appreciated but it is likely that some fields may be abandoned, terraces less

well-maintained, and a likelihood of increasing landslide risk (Fort, et al., 2010).

Mepal
Bangladesh
Pakistan
China
Inclia
0 5 10 15 20 25 30
Billion LISD m Aid B Remittances

Figure 18. Remittances for selected Asian countries in 2007 as
compared to foreign aid (from Hoerman, et al. 2010, with data from
the World Bank).

2.4.5.3. The road construction boom

Another major trend in Nepal’s rural development is the exponential pace of rural road construction, another pull
factor leading to out migration of rural areas. As a result of the 2008 Decentralization Act, as described above,
significant authority and budgets have been transferred to local government. As a consequence, rural road construction
has become the main priority of the Village Development Committees (VDCs), and District Development Committees
(DDCs), the main village and district authorities. Many communities, eager for the perceived opportunities of a road
are collecting their own funds to rent bulldozers. Rural Nepal is thus undergoing a boom in rural road construction,
largely built without proper technical guidance, surveying, drainage or structural protection measures. Between 2006
and 2008, the number of earthen roads increased by over 12% and it is likely that this figure will increase even more
(CBS, 2009a). The result is that many of these roads collapse during the first monsoon rains and a sharp increase in the

number of roadside landslides. According to unofficial statistics by the main technical officer at the Dolakha Soil
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Conservation District Office, 25 out of 32 registered landslides in 2010 were due to improper rural road construction

(Dolakha District Soil Conservation District Officer, 2011).

This brief historical outline of the social economic and political situation in Nepal and main trends affecting rural Nepal
was intended as a background for better understanding disaster risk management in Nepal, which will be covered in the

following section.

2.5 Disaster risk management in Nepal
2.5.1. International level

The Hyogo Framework for Action (HFA), 2005-2015 is a non-binding international guidance tool which seeks to reduce
the human, social, economic and environmental costs of disasters. The U.N. International Strategy for Disaster
Reduction (UNISDR) is the main agency mandated to support implementation of the HFA. It does so through the
establishment of national platforms for disaster risk reduction, which are intended as multi sectoral, multiagency
platforms for integrating DRR into all aspects of development planning. There are now 60 such national platforms,
some more active than others. For those countries that have not yet established such platforms, there are Hyogo focal
points who are responsible for implementing the HFA (UNISDR, 2009a). There are regional platform meetings and
biannual global platform meetings to convene national platforms and assess progress toward the HFA goals. The
biennial Global Assessment Report summarizes progress made towards national DRR goals, highlights major drivers of
risk, areas with continued high risk, vulnerabilities and exposures. Nepal is a signatory of the HFA and as a consequence
has its own national platform for DRR: the National Disaster Management Authority. How Nepal attempts to implement

HFA goals, through various agency initiatives is described below.

2.5.2. National and district levels

At the national level, there are several government agencies involved in DRR, and at the center is the Natural Disaster
Relief Committee (NDRC) which forms a hierarchy of committees for dealing with disasters (MoHA, 2009). It is the main
body mandated in Nepal to carry forward the HFA. A National Disaster Management Council is being planned which
would replace the NDRC and become an inter-agency coordinating committee also focusing on prevention. Main
government agencies are:
e  Ministry of Home Affairs: the central agency for disaster management. It implements national policies and
carries out immediate rescue and relief work.
o Atthe district level, it houses the Chief District Officer (CDO) who is the main local authority with
oversight over requests for compensation due to disasters.
o Armed Police Force: is often the one to be conducting rescue and relief and therefore plays a major
role for ordination of post disaster situations.
e  Ministry of Water Resources: is responsible for planning and policymaking and implementation related to

water resource projects. It receives advice from the Water and Energy Commission Secretariat (WECS), a multi-
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disciplinary institution which conducts research and investigation on water and energy issues to support
government policymaking.

The Department of Water Induced Disaster Prevention: its goals are to identify potential disaster zones,
establish early warning systems and reduce social and economic losses due to disasters. This division is
mandated to prepare disaster management policies, carry out hazard mapping and zoning, prepare floodplain
action plans etc. It is the main agency involved in landslide mitigation for large landslide especially by major
roads. However it only has five regional offices and is not able to address a fraction of all landslides as needed.
Ministry of Forest and Soil conservation:

o Department of Forests: the main department in charge of community and state forests.

o Department of Soil Conservation and Watershed Management: this agency has a key role in
improving land use and agricultural productivity assisting communities to meet their basic needs. As
they have many district offices and a very good technical understanding of shallow landslide
mitigation using bioengineering methods. However due to their lower importance and budgets, their
good advice on bioengineering methods for road construction is often not heeded.

The Department of Hydrology Meteorology: this department plays a critical role by maintaining a network of
climatic and River flow gauging stations. Lack of instruments for collecting hydro-climatic data due to
insufficient budget are its main problems.

The Ministry of Local Development (MOLD): this ministry is often not mentioned in connection with DRR. It
may however be the most important as it receives the largest amounts of government budgets through local
governments and even more so since the 2008 change of government. More importantly it is this ministry that
receives the budgets and decided over priorities for critical local development: school construction, district

and village level road construction, health clinics, village sanitation, drinking water (MoHA, 2009).

At each regional, district and village level there is a disaster management committee, at least the intention is that there

be one even at the village level. This varies considerably from district to district. The Nepal Disaster Management

Council faces many challenges in addressing the many disasters and logistics for coordination (IFRC, 2011). Until

recently it has mainly been addressing post disaster situations but is becoming more active in prevention, especially

with the assistance of a number of international NGOs and an umbrella organization focusing on prevention: Disaster

preparedness network. We list some of these other actors below.

Other actors in disaster management.

As government budgets are limited, international agencies and NGOs play an extremely important role for disaster risk

reduction in Nepal. These include but are not limited to:

Disaster preparedness network, an umbrella organization for coordinating disaster prevention;

The Nepal Risk Reduction Consortium, an interagency (UN, NGO) consortium, mainly concerned with
earthquakes and flooding.

UN agencies: UNDP, UNOCHA;

Nepal Red Cross /Danish Red Cross;

International NGOs: Oxfam, CARE, Practical Action, Mission East
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e National Society for Earthquake Technology, Nepal

e ICIMOD, a research center with extensive documentation on climate change, vulnerability and migration
issues.

e National Victims of Disasters Society:

e Nepal Landslide Society;

e  RELIEF, an international project for developing a series of risk assessments in Nepal.

2.5.3. Challenges for landslide risk management in Nepal

Considering the difficult current economic and political situation of today's Nepal, disaster prevention is a challenge,
whether for flooding, landslides or forest fires. In most of the world, including Nepal, disasters are still perceived as
exceptional natural events that interrupt normal human development and require humanitarian actions to mitigate loss
(UNDP,2004). Landslides present an extra challenge as they represent extensive risk, versus flooding which is intensive
risk (UNISDR, 2011). Floods often occur in more densely populated river areas in the plains, which provide easier
access for NGOs, government agencies and media, who are good at beaming across pictures of flood disasters.
Whereas landslides occur in remote areas, are underreported by a factor of two, usually affect livelihoods more than
causing casualties, and as a result very few agencies or organizations address landslide risk. All the international NGOs
listed above are mainly concerned with flooding and basic development needs. The two agencies which could play a
larger role, the Department of Soil conservation and the Department of Water Induced Disaster Prevention are very
underfunded and lack the clout of the other departments. As we end this chapter with a quote:

“The question be asked, when millions of people and children are suffering from malnutrition, hunger, and are
struggling for their daily, basic food requirements for mere survival, how can we spending money on anything else, leave
apart disaster management. But it is ironical and sad that in these countries whatever financial resources are available
for this job are misutilized either due to corruption or due to lack of vision. Is it not sad and disheartening that [..] the
people who had suffered from the disaster are making the same mistakes; activities like improper drainage and sewage
facilities, unsafe housing and construction, deforestation and devegetation of slopes, etc. are carried out by the same
people in the same area which had earlier suffered from the disaster. Thus unless these behavioral and psychological
attributes of the people are not changed through education and awareness, landslides or other such disasters cannot be
managed, let alone avoided” (Singh, 2010) :130.
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Literature Review

3.1. Risk

“To the extent that risk analysis is precise and simple, it is not real.
To the extent that risk analysis is real and complex, it is not precise.”

Haimes, 2009a

Risk is part of everyday lives, especially in mountain areas of Nepal: the primary factor being securing sufficient means
for livelihoods. Flooding or landslides are certainly frequent, or extensive risks, which often take second priority,
compared to food security or access to roads, according to our research and confirmed by others (Hewitt, 1983; Lewis,
1999; Nathan, 2008). They are monitored and surveyed by the population, but usually no action is taken until a point
when the hazard threatens human life. For landslides, usually the only actions undertaken are to monitor movement,
plant bamboo or construct minor mitigation structures. In order to understand how to manage hazards in this context,
we need to understand the livelihood context and multiple risks faced by mountain populations. This section begins
with definitions of risk, an overview of the literature on risk, risk perceptions and coping with risk, risk models and we

end with a discussion of how risk is applied, risk assessments and risk management.

Research on risk and physical hazards is gaining significance with the increased frequency of exposed elements and
predictions of increasing numbers of extreme events due to climate change (UN/UNISDR, 2009). One of the main
difficulties of interdisciplinary research is coming to agreement, or agreeing to disagree, about the definition of terms.
This holds especially true for the complex and multi-disciplinary field of risk management. Risk in disaster risk reduction
(DRR) terms is usually defined as the intersection between vulnerability, exposure and hazards. It is an expression of
future potentiality of a catastrophic event and can be expressed either qualitatively or quantitatively. The term is often
attributed to Rousseau who deplored the Lisbon earthquake disaster of 1755 and the human responsibility that allowed
the construction of 20,000 houses six or seven stories high (Bourg, 2007). In parallel, the term was developed for the
maritime industry to calculate the cost of lost cargoes with the frequency of storms, or piracy (Bernstein, 1998). The
nuclear industry brought a need to have more accurate risk calculations to forecast costs and frequencies of potential
accidents, especially to reassure anxious communities (Slovic, 1987; Slovic et al. 2000). Yet risk is much more than just
potential losses. According to Lenk (2007), the analysis of risk goes well beyond mathematical computations of

probability to dealing with multiple actors, responsibilities, social and cultural contexts and individual prejudices.
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3.1.1. Defining risk

UNISDR (2009b) defines risk as: “The combination of the probability of an event and its negative consequences”.
According to UNISDR, the word “risk” has two distinctive connotations: “in popular usage the emphasis is usually placed
on the concept of chance or possibility, such as in “the risk of an accident”; whereas in technical settings the emphasis
is usually placed on the consequences, in terms of “potential losses” for some particular cause, place and period. It can
be noted that people do not necessarily share the same perceptions of the significance and underlying causes of
different risks.” This definition provides a more nuanced interpretation from a previous UNISDR (1992) definition: “the
expected number of losses of human life, injured, damage to goods and economic activity during the period of reference
and a given region caused by a natural or human-induced phenomenon.” Risk is above all an anthropocentric notion;
risk only exists in relation to humans, human activity or something valued by humans (e.g. biodiversity). It can be
expressed either qualitatively or quantitatively in terms of loss, usually: fatalities or economic losses. A hazard, such as
rock fall or an avalanche does not constitute risk if there are no negative consequences or probability of human-related

loss.

Risk is therefore an expression of future potentiality of a catastrophic event, dependent on a hazard (H), which can be a

|ll

small or large “physical” event (Textbox 1); vulnerability (V) of physical infrastructure or a population and exposure of
the infrastructure or population, which includes a variable of temporality. The element at risk (E) is often included in
exposure but can also be expressed separately (see equation below). This element is a critical, often overlooked aspect
of risk and there are unfortunately many examples of public and private infrastructure causing risk because of poor

planning or risk assessments.

R=H *V*E

While a more quantitative equation developed for landslide risk is given as:

R = Hp * Exp * Vp * Wp

H = Hazards [probability of a danger D of intensity 1]
Exp = Exposure [% of population exposed, time spent in houses]
\" = Vulnerability [% of destruction of an element or physical structure of a danger D of intensity |, or % or

population affected]
" = Potential losses [$ or deaths]
(Fell & Hartford, 1997)

From an engineering or systems perspective, which has traditionally dominated the risk management field, “risk is a
measure of the probability and severity of adverse effects” (Lowrance, 1976) as quoted by (Haimes, 2009a). This

seemingly simple and clear definition also poses problems as we can ask what we mean by probability and what we
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mean by adverse? Probability is an abstract term by nature to quantify the level of confidence that we have in the
information (Haimes, 2009a). According to Haimes (2009a), the phrase can be interpreted in two ways at the same
time: i) in terms of the probability of occurrence of adverse effects; and ii) in terms of the probability of the severity of

adverse effects, given their occurrence; both are valid however with different conceptual and theoretical challenges.

According to (Jaboyedoff, 2010) “This viewpoint is still valid, but has rarely addressed the problem of the indirect impact
on the society and the economy. The above formulation does not take this point into account, because it relates only to
the direct effects of catastrophes. It only takes an estimate of the costs of reconstruction or life-prices. This is relevant
but must be modulated by the evolution time for the recovery period.”

Under such condition the total cost (TC) of a catastrophe must be evaluated by:

TCi =Ri + PCTi

Where PCT represents post catastrophe costs. As we will see in section 3.6, resilience, corresponding to the recovery

period, can be then introduced as the quantification of the disruption and its evolution over time.
3.1.2. Assessing and managing risk

One critical aspect risk reduction is the risk assessment phase, which

- can be conducted based on qualitative data in a participatory manner

Natural versus physical hazard as part of a community based risk assessment, or quantitatively. For
events

both quantitative and qualitative cases, the risk assessment needs to
The 2nd I[SDR Global Assessment ) o . o )
Report (2011) uses the term take into account the system and its interactions with its environment

physical hazard vs. natural hazard

to describe hazardous and can be based on developing scenarios with varying probabilities.

phenomena such as landslides, Four basic questions are asked, which can apply to all types of risk
storms and drought. The reason
is that more and more hazards assessments:
are no longer natural but rather a
result of urbanization, o What can go wrong?
er.1v1r0nmental degradation and o What is the likelihood?
climate change effects.

5
(UN/ISDR, 2011) o What are the consequences?

o Over what time frame? (Haimes, 2009a).

To which we add: how much will it cost to mitigate and how to

Textbox 1 prioritize multiple risks, how much risk is a society willing and able

to accept?

3.1.3. Tolerable and acceptable risk

A common component of land use plans is to identify and negotiate “tolerable risks”, which are “risks within a range

that society can live with so as to secure certain net benefits. It is a range of risk regarded as non-negligible and needing
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to be kept under review and reduced further of possible”(Leroi, Bonnard, Fell, & Mc Innes, 2005). On the other hand,
‘acceptable risks’ are ‘risks which everyone affected are prepared to accept’. Action to further reduce such risk is
usually not required unless reasonably practicable measures are available at low cost in terms of money, time and
effort” (Leroi, Bonnard, Fell, & Mc Innes, 2005). The International Union Geological Society (UGS, 1997) has published
general criteria on tolerable risk. One specific criteria that they promote is that risk from a hazard should, wherever
reasonably practicable, be reduced, ie. the As Low As Reasonably Practicable (ALARP) principle should apply (IUGS,
1997). To sum, these principles are about establishing a bottom line on how much a society is willing or able to pay to
ensure the safety of its citizens. There are obviously great differences between ALARP principles in a developing and
developed countries, and among developed countries, generally depending on economic well-being, systems of
ownership and cultural considerations (Leroi, Bonnard, Fell, & Mc Innes, 2005). Responsibilities for risk reduction
therefore differ considerably among countries due to differences in resources, governance issues and the level of

services that public agencies are able, or expected to deliver.

3.2 Risk management

Risk management obviously has different connotations for the financial, insurance and disaster management sectors.
We are here mainly concerned with improving ways of managing and reducing risks related to physical hazards, notably
landslides. The goal of risk management is to anticipate and estimate risk, while disaster management refers to both
the anticipation of hazards (ex-ante) and managing the aftermath (ex-post). Figure 19 shows the risk components, as
defined by UNISDR (2009b), with examples of mitigation measures. As mentioned previously, more emphasis needs to
be placed on exposure, as a critical, often overlooked aspect of risk. Human settlements and most of the world’s
population are naturally situated in exposed areas, near rivers or coasts because of the economic opportunities they
bring. With population growth and increasing sea levels, exposure is likely to increase. Thus effective risk management

should address all aspects of risk, not only the hazard and population segments, as is often the case.

Leroi et al. (2005) define landslide risk management, whether of natural or anthropic origin, as “the systematic
application of management policies, procedures and practices to the tasks of identifying, analyzing, assessing,
mitigating and monitoring risk”. There are several approaches to managing risks due to physical hazards, some which

will be described in the following sections.
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Figure 19. Components of risk and examples of mitigation measures

3.2.1. Disaster risk management versus disaster risk reduction

Compared to the concept risk, which is a measure of likely adverse effects, a disaster is the sum of consequences or the
realization of risk. Disasters are usually the consequence of a society unable to manage or cope with a physical hazard,
which “seriously disrupts the functioning of a community or a society involving widespread human, material, economic
or environmental losses and impacts, which exceeds the ability of the affected community or society to cope using its

own resources.” (UNISDR, 2009b).

Although the term “disaster risk” would appear as a contradiction between the consequence of a disruptive event and
the evaluation of potential damages, it is commonly used by policy makers and NGOs. Disaster risk management (DRM)
and disaster risk reduction (DRR) signify efforts to manage and lessen the adverse effects of hazards through activities
and measures for prevention, mitigation and preparedness. In the policy and NGO literature, DRR is now more
commonly used, reflecting a greater shift toward prevention and reduction of risk, rather than management of risk. We
refer to DRR as the combination of investments and actions to reduce the consequences of disasters, through risk
assessments, risk management, capacity-building, monitoring and preparedness. Integrated disaster risk reduction also
has different meanings but usually refers to the integration, or combination of social, economic, physical,

environmental, political and psychological aspects of disaster preparedness, prevention and response.

The disaster management cycle is commonly used to schematize the process of managing disasters, usually depicted as
a self-containing cycle (Figure 20) with four phases: response, recovery, mitigation, preparation. The critique against

this schema is that it always returns to the disaster event, without necessarily improving the process. The alternative
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disasters cycle is also an utopic over-simplification but it suggests an alternative process whereby “sustainable
development” and risk reduction are integrated to improve disaster management. This process should then move away
from disasters, or at least improve the management of them. It is however more consistent with international policies

that promote “mainstreaming” of disaster management with development.

Figure 20 Left: Disaster management cycle (http://pre-drp.org); right: Alternative disaster management
cycle, (RICS, 2009)

3.2.2 Integrated risk assessments

Over the past decades, a paradigm shift has occurred from the top-down hazard-oriented approach to disasters to the
view that effective risk reduction needs to be integrated with sustainable development approaches (Birkmann &
Wisner, 2006). It is now commonly agreed that disasters are “a complex mix of natural hazards and human action”
often deeply rooted in social, economic and political processes that need to be understood for decision-makers and
communities to address causes and if possible, to prevent or minimize new disasters (Burton & Kates, 1964; Hewitt,

1997; White, 1963; Wisner, Blaikie, Cannon, & Davis, 2004).

One method of preventing, predicting and managing landslides is through integrated risk assessments for
understanding the geological, environmental and social contexts in which landslides occur (Crozier & Glade 2004; Leroi
et al. 2005) (Figure 21). Integrated risk assessments require bringing together data across disciplines. Methods for each
context are not new but the novelty lies in the interdisciplinary coordination. Proponents argue that even if upfront
costs on integrated risk assessments can be time consuming and costly, this investment is necessary in order for
prevention measures and reconstruction efforts to be effective and sustainable (Zimmermann & Issa, 2009). However
more examples are needed to illustrate how to operationalize risk assessments, especially in data poor environments

(Cardona, 2004).

Page | 62


http://pre-drp.org/

Figure 21. Integrated risk assessment, modified from Leroi et al. 2005 (from Sudmeier-Rieux et al, 2011)

3.2.3. Community based disaster risk reduction

Community based disaster risk management and integrated risk assessments are being increasingly promoted as more
holistic and sustainable approaches to understanding and addressing risk (Bollin & Hidajat 2006; Kafle & Murshed,
2004; Khan & Mustafa, 2007; Wisner, 2006). It is in the context of promoting self-reliance that community based
disaster risk reduction (CBDRR) has gained interest by NGOs and governments with an emphasis on enhancing
community capacities to address disaster risks (Van Aalst et al., 2008). Initially coined by authors such as Anderson &
Woodrow (1998), it was first operationalized and promoted in the Philippines and throughout Asia by the Asian Disaster
Preparedness Center and by many local NGOs. Today, CBDRR practices have been incorporated into many DRR
practices by NGOs worldwide. For example, in Nepal the Ministry of Local Development is currently working with
Oxfam and a consortium of International NGOs (INGOs) to develop local plans for disaster risk reduction. Organisations
such as Action Aid and Practical Action have been working with communities affected by flooding and establishing local

DRR committees, especially in the Terai region but little work has been undertaken with landslide affected

Page | 63



communities. The basic idea of CBDRR is community capacity building and community organization for disaster risk
reduction and to improve communications with disaster management authorities. To this end, it emphasizes

participatory approaches and community involvement throughout the process.

Main steps for developing CBDRR include:

- selecting the community;

- rapport building and understanding the community;

- participatory disaster risk assessment;

- participatory disaster risk reduction, management and planning;

- building and training a community disaster risk management organization;
- community-managed implementation;

- participatory monitoring and evaluation.

(Abarquez & Murshed, 2006)

Although most CBDRR approaches are qualitative, it is possible to combine community based, participatory approaches
with quantitative methods. A quantitative community-based approach is proposed by Bollin and Hidajat (2006).
“Community based disaster risk index” was developed to improve the capacity of communities and local government to
measure key elements of their risk management strategies (Bollin and Hidajat, 2006). They developed 47 indicators,
arranged according to main components of risk: hazard, exposure, vulnerability and capacity & measures. Weights were
assigned by local experts and data were collected using questionnaires. Finally, scores were obtained and weighed for
two different districts in Indonesia, permitting a comparative analysis. This system although intended to be
participative relied on experts for developing indicators and weighting, possibly introducing a measure of bias. The risk
index is however interesting as it allows a comparison between communities and offers a model for the risk-resilience

index developed by this study.

3.2.4. Ecosystem based disaster risk reduction

The Global Assessment Reports in 2009 and 2011 highlighted that environmental degradation is one of the main drivers
of risk, together with urbanization and poverty. Ecosystems provide valuable services for hazard mitigation, which until
now have been under-utilized by disaster risk reduction programs and strategies (Sudmeier-Rieux et al., 2006).
Ecosystems serve as natural infrastructure that can buffer the effects of natural hazards, and contribute towards overall
vulnerability reduction: healthy and well-managed ecosystems sustain livelihoods and provide critical goods and

services that help communities to cope with and recover from disasters.

Ecosystem-based disaster risk reduction includes the sustainable management, conservation and restoration of
ecosystems to provide services that mitigate hazards, reduce vulnerability and increase resilience of populations (see
sections 3.4 and 3.5 for definitions). In some cases, ecosystem thresholds may be surpassed depending on the type and

intensity of the hazard event and/or health status of the ecosystem, which may therefore be insufficient to provide
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adequate buffer against hazard impacts. For instance, mangroves may not provide as much protection against tsunamis
as they would for storm surges. Sometimes combining ecosystems-based approaches with human-built infrastructure
(e.g. embankments) may be necessary to provide protection of critical assets, while providing livelihoods assets to
populations. It is intended as an approach to be promoted in parallel with other community based a approaches to
disaster risk reduction, such as strengthening early warning systems and disaster preparedness (Sudmeier-Rieux et al.,

2006; Sudmeier-Rieux and Ash, 2009).

3.2.5. Territorial approach to risk

One example of risk management comes from the French spatial-territorial approach e.g. (Metzger & D'Ercole, 2009;
November, 2007; Pigeon, 2009), which emphasizes the interconnections between land use planning, water
management, public and private infrastructures, political interests and risk management. A territory can follow
administrative boundaries, i.e., a “department”, or natural boundaries, i.e., a watershed. Multiple types of risks are
evaluated for the entire territory, considering trade-offs and costs (i.e. constructing a roads across an unstable slope to
cut travel time). The product is a PLU (Local Urban Plan) or a PPR (Rural Protection Plan). However, this approach is
criticized for taking an overly utilitarian engineering and economic approach, without sufficiently taking into account

public opinion or public knowledge.

3.3. Risk perceptions, coping strategies and risk priorities

3.3.1. Theoretical overview of risk perceptions

Risk perceptions are the judgments people make when they are asked to characterize and evaluate hazardous activities
and technologies (Slovic, 1987). How people perceive risk is at the heart of the literature explaining how individuals or
groups contribute or detract from effective response and investment in risk reduction (Tierney, 1999). Theories
explaining risk reducing (or augmenting) behaviors and choices, have emanated from at least five disciplines:
psychology, sociology, anthropology, human ecology, political economics, with a number of cross-disciplinary
convergences. Each approach describes various factors that determine how individuals and societies view and act upon

risk.

Sociologist Ulrich Beck, in his seminal work, “Risk Society” (Beck, 1992) raised important issues about power and
communication in risk assessments concerning mainly technological risks and the roles of scientists, government
authorities and the media in defining and managing risks (Liverman, 2001 ). Instead, he advocated for greater public
participation in decisions about environmental risk and models for involving stakeholders in both risk estimation
techniques and management decisions. An important body of work on risk perceptions was developed by psychologists
such as Slovic and Fischhoff (Slovic 1987; Slovic et al. 2000). Some of this work was financed by the nuclear industry
and demonstrated how the public perceived collective risks, such as nuclear power or toxins in the environment,
amplifying them, compared to more individual risks such as smoking or driving (Parkhill et al., 2010). “Research

demonstrated that people rank risks not only on scientific studies of the probability of harm, but also on how well the
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process is understood, its visibility and association with cancer, the degree of catastrophe, how equitably the danger is

distributed, how well individuals can control their exposure, and whether risk is voluntary or imposed” (Liverman, 2001).

The social constructivist approach explains risk as a collective social product, where risk is appropriated as one of many
risks of everyday life (Lupton, 1999; Wynne, 1992, 1996). Kasperson introduced the notion of ‘social amplification of
risk” which suggested that the media, government, and nongovernmental organizations, as well as public arguments
among scientists, can significantly increase or decrease public risk concerns (Kasperson, Kasperson, & Turner, 1995).
These studies ensured that the processes of public involvement in risk assessment have become mainstreamed in many

countries and jurisdictions (Liverman, 2001).

Anthropologists Douglas and Wildavsky (1982) propose four different types of cultural responses to risk depending on
levels of group cohesion and expectations of authorities for reducing risk: fatalistic, egalitarian, hierarchical and
individualistic. The human ecology approach regards social and environmental systems as coupled, with humans having
a high capacity to adjust to environmental conditions (White, 1942; Kates 1971; Burton et al. 1993). Political-
economists, spearheaded by Sen (1982) and the “entitlement approach”, tend to minimize the role of risk perceptions
to explain how marginalized people make choices about living in dangerous places. Rather, they link disasters to
everyday risks and development, pointing to structural inequalities and a lack of access to resources to explain why
marginalized populations are most vulnerable to hazard events (Sen, 1982; Sen, 1999; Wisner et al., 2004; Cannon
2008). Gender and ethnic factors are important cross-cutting issues that determine how women (Cannon, 2002;
Enarson & Morrow, 1998; Enarson & Fordham, 2001; Fordham, 2004; Neumayer and Plimper, 2007) and marginalized
ethnic groups (Bosher et al., 2007; Lazarus, 2011) often face a higher risk situation due to social norms, lower access to

information and education.

A common thread of these approaches is that risk is contextual and depends on cultural beliefs and social goals, which
cannot be proved or disproved (Hewitt, 2009; Lupton, 1999; Quantarelli and Dynes, 1972). Two arguments from this
literature are of particular interest for our study: a discord between layperson perceptions of risk and “scientifically
established” risk; and a discord between risk perceptions and risk reducing actions or behavior (Beck, 1992; Douglas
and Wildavsky, 1982; Wynne, 1992). These discords describe a frequent misperception that heightened risk awareness
through scientific knowledge will invariably lead to a “rational” decision, such as moving to a safer place (Cannon, 2008;

Gaillard et al., 2010; Lupton 1999; Wynne, 1996).

For marginalized people this is unlikely to be the case (Gaillard and Cadag, 2009; Nathan, 2008; Oliver-Smith, 2002). On
the contrary, people who depend on natural resources for survival are likely to be highly aware of physical risks, such as
cracks and bulging land, signs of potential landslides and have a clear idea about which households in their community
are most at risk. Many poor households may have little choice but to accept and take responsibility for physical risk
alongside economic risks (Bohle and Adhikari, 1998; Cannon, 2008; Cannon and Miiller-Mahn 2010; Giddens, 1999). We
find here parallels with Maslow’s landmark “Theory of Human Motivation” (Maslow, 1943), where physiological needs

must first be met before all other needs, including safety (Figure 22).
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Safe
(Shelter, remaoval from danger)

Physiological
(Health, food, sleep)

Figure 22 Maslow’s hierarchy of needs (modified from Maslow, 1943)

Thus risk perceptions alone do not suffice to explain why certain risk mitigation programs fail and others succeed
(Cannon, 2008; Nathan, 2008). As marginalized households cannot reduce all risks, they have to prioritize and chose
which strategies will address their most pressing risks, or their “risk priorities” (Nathan, 2008). This is a different type of
risk reducing strategy and rationale, described by Wynne (1996) as “reflexivity of lay people”, where seeming
“irrationalities”, i.e. living in a landslide prone area, actually make sense for such communities considering their

everyday life choices (Bankoff et al., 2003; Wynne, 1996).

According to Nathan (2010), “risk perception thus obeys a universal law, previously demonstrated by the sociologist
Pierre Bourdieu : the adaptation of expectations to opportunities (Bourdieu, 1992). People evaluate what is possible and
what is not and model their expectations, objectives and hopes to this evaluation, which correspond to their objective
possibilities according to their social position. Applied to the situation of the exposed people, this principle explains a
certain resignation or acceptance of risk based on adaptive realism and the lack of alternatives... Understood in this
manner, accepting disaster risk constitutes a more or less conscious strategy of resilience to other risks, which were

presumably p