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Abstract

In information science research, information seeking behaviour (ISB) has been a popular
area for the development of models and frameworks (Case, 2007). Most of ISB studies have
been investigated on everyday life situations and work-related 1SB that can be reasonably
different from behaviour in people’s disaster-related 1SB (Wilson, 2000; McKenzie, 2003;
Savolainen, 2008). Natural disasters can affect many people over a vast area; thus, studying
disaster-related ISB is of great importance.

Furthermore, most of disaster-related ISB studies have relied on online social network data,
providing insights into the ISB of those with internet access (Palen and Liu, 2007; Palen and
Anderson, 2016). However, in a large-scale natural disaster such as the Great East Japan
Earthquake of 2011, people in the most severely affected areas tended to have limited
internet access (Goémez, 2013). Therefore, we use an alternative data source to investigate
disaster-related ISB using people’s testimonies that can be regarded as oral documents
(Turner, 2012a, 2012b).

This thesis addresses several research objectives (RO) such as 1) to investigate the instances
of disaster-related ISB such as information needs, information sources, information
channels, and their relationships, 2) to analyse temporal stages of disaster on disaster-related
ISB, 3) to analyse the use of human senses on disaster-related ISB, and additionally the use
of human senses on demographic factors, and 4) to investigate the methods used in datasets

for gaining insight into the impact of the distribution of annotations.

RO 1: To investigate disaster-related ISB instances, the first study provided a detailed
description of natural disaster-related 1SB of people who experienced a large-scale
earthquake and tsunami, based on an analysis of people’s written testimonies published by
local authorities. We identified 285 disaster-related ISB instances from 118 people’s
testimonies collected from three reports published by local governments. The four main
concepts examined included active information needs, passive information needs,
information channels, and information sources. Our analyses suggest that information such
as current status, disaster information, and warning represent some of the common active

information needs, while warning, current status, evacuation instruction, and disaster



information are among the common passive information needs. Infrequently annotated
concepts such as transportation and education-related needs are equally important in our
study to understand the breadth of information needs sought during a large-scale natural
disaster compared to everyday life and work-related 1ISB. We have also identified several
categories of information channels and information sources. Our analyses suggest that most
information channels were frequently used by people, with no particular category being
more popular than another, as such information sources were varied. Family and
neighbourhoods were far more popular information sources than other categories such as
broadcast media.

Moreover, the first study also examined the relationship between the disaster-related I1SB
instances to gain further insight into disaster-related 1SB. The main findings indicate that
passive information needs were obtained by wider information channels than active
information needs. Moreover, the two types of information needs (active and passive) tended
to use a different set of information sources. Upon examining the relationship between
information channels and information sources, most information source categories were
accessed via multiple information channels, suggesting that people are not relying on a

single information channels means to access information sources during disasters.

RO 2: To analyse temporal stages of disaster on disaster-related 1SB, we propose further
consideration of the temporal aspects of events for improved understanding of disaster-
related ISB. Although previous studies suggested the importance of temporal factors
(Gomez, 2013; Palen and Anderson, 2016; Palen and Liu, 2007), our study further identified
the relationship between ISB concepts and temporal stages of a disaster. Our analyses
suggest that concepts such as information needs (both active and passive) and information
channels can exhibit different patterns across the temporal stages, while information sources

remained relatively consistent.

RO 3: To analyse the use of human senses on disaster-related 1SB, and additionally the use
of human senses on demographic factors, derived from the dataset used in RO 1-2, people’s
testimonies that often mentioned about the use of human senses to obtain and to receive
information observed human senses can play a significant role. We identified three out of

five human senses, such as sight, hearing, and touch from 1,791 sense-bearing sentences of



259 people’s testimonies in the disaster-related ISB context. Our findings suggest that the
use of senses was varied across passive and active information needs, for example, the sense
of hearing frequently appeared in passive information needs, and the sense of sight
frequently appeared on active information needs. Our findings also suggest that sight
appeared on the majority proportion of senses to obtained information via unspecified
information sources and information channels. In information sources and information
channels, obtaining information sources from family, neighbourhood, work community,
colleague, or public sectors via information channels such as face to face communication,

phone, or speakers was frequently observed.

Further, the proportion of hearing was often higher than sight in many categories of
information sources and information channels. As for the unspecified categories, we
speculate that the high proportion of sight is due to the cases where the person itself obtained
information, but further study is needed to validate this. Additionally, our results show that
the use of senses was significantly varied across demographic factors such as gender,

location, and age groups in the context of disaster-related I1SB.

RO 4: To investigate the methods used in datasets for gaining insight into the impact of the
distribution of annotations, the third study examined the impact of two datasets used in RO
1-2 and RO 3 by qualitatively comparing the distribution pattern. Our analysis suggests the
proportion of active and passive information needs, and the most frequent category in active
information needs, information sources, and information channels. On the other hand, the
category distribution of passive information needs showed more variance than other
variables. Our analysis also suggests that there are several common patterns of annotated

data from the two testimony datasets that were produced in a different context.

This thesis contribution offers people’s written testimonies as a type of oral documents can
be exploited as a useful source of studying disaster-related I1SB (Turner, 2010). Our approach
facilitates the study of disaster-related ISB of people without internet access both during and
after a disaster. Thus, we propose the temporal stages of disaster and the human senses as
the novelty factors on disaster-related ISB (Powell, 1954; Dynes, 1970; Cox et al., 2017).

Key words: Disaster-related Information Seeking Behaviour, Temporal Stages, Human Senses
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CHAPTER 1
Introduction

1.1 Background

Natural disasters can affect the lives of vast numbers of people, and loss of infrastructure,
for example, the 2011 Great East Japan earthquake and tsunami (Thatcher et al., 2015). Due
to those casualties, we need to reduce and mitigate the damage. Some of the biggest
challenges in disaster management, however, are the lack of insight about people’s
behaviour especially their communication and information dissemination in affected areas
(Palen and Liu, 2007; Arai, 2013). Further, we first need to have a detailed understanding
of human-information behaviour during a natural disaster, which in this study, we called
disaster-related information seeking behaviour (ISB). Moreover, since a natural disaster
represents a temporally acute, often unanticipated event (Imran et al.,, 2013), people’s
disaster-related ISB can reasonably be expected to differ from behaviour in everyday life
and work-related situations (Wilson, 2000; McKenzie, 2003; Savolainen, 2008). Also,
protecting one’s health and safety is the primary concern during natural disasters, which is

not necessarily the case for traditional I1SB studies.

Studying disaster-related 1SB poses many challenges. First, since natural disasters are
unanticipated and unpredictable events, formulating an exact study plan is challenging.
Second, given that a vast area with diverse geographical conditions can be affected by a
large-scale natural disaster, data collection and sampling are also challenging. Third, a
natural disaster can destroy critical infrastructure, resulting in the loss of telecommunication
tools such as phones and the internet. This means that analysing online data, a common data
source (e.g., Palen and Liu, 2007; American Red Cross, 2011; Tapia et al., 2011), may not
provide a comprehensive view of disaster-related ISB. Fourth, although governments and
relevant parties release social data on disaster-related events, detailed accounts of local
people’s behaviour are often not adequately recorded and documented. These combined
challenges often are obstacles to studying disaster-related ISB models. Furthermore, it is
plausible that disaster-related ISB is significantly affected by other factors, including

disaster type (e.g., flood, typhoon, earthquake, and tsunami), scale, and geographic location.



A better understanding of disaster-related ISB is expected for the society that needs further
development of building resilient community by exchanging valuable information that can
be efficiently captured, summarised, and delivered to relevant parties in the community.

1.2 Problem statement, justification and novelty of the research

In information science research, ISB has been one of the richest for the creation of models
and frameworks. The ISB study orientations are mostly system orientation and user
orientation on everyday life and work-related situation (Wilson, 2000; Case, 2007;
Savolainen, 2008). System-oriented studies, for example, focused on developing
information systems; and user-oriented studies focused on people as an information seeker.
In this thesis, we focus on people or user orientation as an information seeker on the disaster-

related situation that notably different from everyday life or work-related situation.

In a disaster situation, people search for information about their family, which indicated the
different information needs compared to when people do routine work. People’s information
needs will also affect the kind of information sources and channels they use, for example, in
a disaster situation, the internet or telecommunication will be cut off; thus, the major
disaster-related ISB concepts will be different from everyday life or work-related ISB. Also,
demographic characteristics, occupation, and social role are some of the particular interest

in emerging literature within ISB context.

In this thesis, we look into two factors, such as temporal stages of disaster and human senses.
Temporal stages of a disaster were chosen because people’s behaviour is changing over time,
and thus, temporal stages are significant to study. Another factor is the human senses
because a person will enforce their senses to work in a disaster situation, and thus this thesis
will provide an insight that human senses can play a significant role in describing disaster-
related 1SB.

Therefore, this thesis aims to study a detailed account of disaster-related 1SB on the 2011
Great East Japan Earthquake and Tsunami. This thesis also aims to investigate two factors
that have been disregard in ISB studies, such as temporal stages of a disaster and human

senses might be useful to identify disaster-related 1SB.



To study disaster-related ISB, we collect oral documents that consist of people’s written
testimonies that will allow us to gain insight into disaster-related 1SB of people who did not
have access to the Internet during and after the disaster, and who were not represented in
online social media data (Palen and Liu, 2007; American Red Cross, 2011; Tapia et al.,
2011). Published people’s testimonies also allow other researchers to revisit the original
texts for further analysis or verification, and to increase the level of reproducibility in our
work. Although user-generated contents in social media can also offer an opportunity of re-
examination, the availability of online contents can be unpredictable due to technical
problems in Internet connection, content management system, or web service provider. Also,
authors can remove their contents at any time. Furthermore, the recent strong trend of social
media-oriented studies (Palen and Liu, 2007; Tapia et al., 2011) can potentially lead to a
skewed understanding of disaster-related behaviours. By expanding the scope of studies to
non-social media sources, we have an opportunity to develop a more balanced understanding
of disaster-related ISB in related domains. Further, as Thatcher et al. (2015) argue, oral
documents provide coverage over a large area of severely affected regions to include a broad
representation of the different people’s perspectives and experiences expressed in their

languages and belief, rather than led by researchers’ agendas (Frohmann, 2004).

1.3 Research objectives

In terms of theoretical contribution in ISB models, this thesis aims to provide a detailed
account of people’s ISB during the 2011 Great East Japan Earthquake and Tsunami that will
allow us to gain a better understanding of disaster-related 1SB concepts such as (passive and
active) information needs, information sources, and information channels, and their

relationships.

Further, two potential factors were proposed to explain disaster-related ISB, such as
temporal stages of a disaster, and human senses. By investigating those factors, more detail
difference of disaster-related 1SB will be provided comparing with typical behaviour

described in everyday life or work-related situations.

Additionally, as for methodological contribution, we compare multiple collections that were

collected from two different studies to identify common disaster-related ISB patterns.



1.4 Thesis outline

This thesis is organised as follows:

Chapter 2 introduces the basic concepts of crisis and disaster, reviews studies related to
information behaviour, including ISB in natural disasters, and disaster information
behaviour study in Japan. Temporal stages of a disaster, human senses on ISB and

demographic studies, and oral documents are discussed.

Chapter 3 presents the first study which aims to study the instances of disaster-related 1SB
such as information needs, information sources, and information channels and their
relationships, and to study the relationship between temporal stages of disaster and disaster-
related ISB.

Chapter 4 presents the second study which aims to investigate the use of sight, hearing and
touch interplay with disaster-related ISB, and the use of senses in disaster-related 1SB

affected by age, gender, and location.

Chapter 5 presents datasets comparison to identify common patterns based on disaster-

related 1SB instances.

Finally, Chapter 6 concludes the thesis by highlighting the major findings of the present
work. The potential directions for future work are also discussed.



CHAPTER 2
Literature Review

2.1 Definitions of crisis and disaster

The term “crisis” is typically used as a catch-all concept encompassing all types of “un-
ness” events (Hewitt, 1983), situations that are unwanted, unexpected, unprecedented, and
almost unmanageable, which cause widespread disbelief and uncertainty (Stern and
Sundelius, 2002). A crisis is more precisely defined as “a serious threat to the basic structure
or the fundamental values and norms of a social system, which under time pressure and
highly uncertain circumstances necessitates making critical decisions” (Rosenthal, 1989, p.
10). The world has faced multiple types of crises, for example, human-made crises such as
terrorist attacks (9/11, Virginia Tech massacre), the spread of human and animal viral
disease (HIN1), nuclear and chemical crises (Chernobyl), war and much more (Hagar,
2010).

Table 2.1 Disaster categories and sub-categories (Oltanu et al., 2015)

Category Subcategory Examples
Natural ¢ Meteorological e Tornado, hurricane
e Hydrological ¢ Flood, landslide
e Geophysical e Earthquake, volcano
¢ Climatological o Wildfire, heat/cold wave
e Biological e Epidemic, infestation

Anthropogenic
(Human-Induced)

Sociological (intentional)
Technological (accidental)

Shooting, bombing
Derailment, building
collapse

However, not all crises are disasters: “a crisis is an unstable situation” that may or may not
lead to a disaster (Castillo, 2016). A related yet conceptually distinct term ‘disaster,” on the
other hand, has a stronger nuance of its impact on a community or society. National Science
and Technology Council (2005, p. 21) defined a disaster as a “serious disruption of the

functioning of a community or a society causing widespread human, material, economic or



environmental losses which exceed the ability of the affected community or society to cope

using its resources.”

Disasters have many characteristics and types. Table 2.1 shows two disaster taxonomies used in
Europe and the United States (Olteanu et al., 2015). These categorisations are important because the
type of disaster affects people and are expressed differently. Therefore, in this thesis, we focus on
natural disasters to the extent to which it disrupts social routines or social order.

2.2 Information behaviour models

In information science research, information behaviour has been a very popular area, and
one of the richest for the creation of models and frameworks to explain the complex data
produced (Case, 2007). Figure 2.1 shows Wilson (2000)’s nested model of information
behaviour conceptual areas. Wilson (2000) defines models of information behaviour to be
“statements, often in the form of diagrams, that attempt to describe an information-seeking
activity, the causes and consequences of that activity, or the relationships among stages in

information-seeking behaviour.”

Information Behaviour

Information Seeking

Information Searching

Figure 2.1 The nested model of information behaviour (Wilson, 2000)



Furthermore, ISB forms part of the broader field of information behaviour, which includes
both intentional information seeking, such as querying or actively browsing for information,
and unintentional behaviours, such as passively watching a television commercial (Wilson,
2000). ISB typically assumes a model of the search process including the initial recognition
and specification of an information need that may be expressed explicitly or implicitly (Case,
2007; Marchionini and White, 2007).

Information need, however, has no accepted definition, though there have been numerous
suggestions (Case, 2007). Dervin (1983) suggests that a need is a state that arises within a
person, suggesting some kind of gap that requires filling; and when applied to the word
information, as in information need, what is suggested is a gap that can be filled by
something that the needing person calls “information”. To fulfil information needs, people
need to search through information channels and information sources. Rogers (1995)
defined information channel as a means by which information is moved from one point to
another, usually from the information source to the receiver such as face-to-face, radio, or
the internet. Further, information source is defined as a medium in which knowledge or
information is stored or the originator of a message, for instance, an agency representative,
or a friend (Rogers, 1995).

Often the case, ISB studies have been identified from people’s everyday life and work-
related behaviour (Wilson, 2000; Case, 2007; Marchionini and White, 2007; Savolainen,
2008). In this thesis, we focus on natural disaster-related ISB, which have been looked on a
limited number of studies (Ryan, 2013, 2016). The ISB instances such as information needs,
information sources, and information channels will be the key and relevant to this thesis as
the ISB model was based on attempted to explain how people seek information during

disasters.

2.2.1 Information seeking behaviour in natural disasters

Over the past few decades, studies in the area of ISB have advanced, moving beyond a
resource-focused to a person-centric perspective (Clemens and Cushing, 2010). Numerous
models have been developed to describe and explain complex relationships between a
person’s perceived information needs, cultural and situational contexts, information

resources, systems, and intermediaries (Ingwersen and Jarvelin, 2006). Researchers have



also studied how people seek information in disaster situations, focusing on the media
sources people used during disaster situations (e.g., Piotrowski and Armstrong, 1998;
Greenberg et al., 2002; Roeser and Schaefer, 2002; Seeger et al., 2002; Stempel and
Hargrove, 2002). This line of inquiry can provide insights that help emergency agencies

develop better communication plans.

According to Ryan (2013), anthropogenic (human-induced) disaster, such as the 2001 World
Trade Centre (WTC) attacks in the United States, were a major catalyst for increasing the
number of studies in disaster-related ISB, transforming research from focusing on media or
web usage to information networks as a whole (e.g., Spence et al., 2006; Cohen et al., 2007;
Palen and Liu, 2007; Lachlan et al., 2008; Hagar, 2010). For example, Spence, et al. (2006)
investigated the effects of gender and age on disaster-related 1SB, from the perspective of
uncertainty reduction. His findings suggest that females regarded television and radio as
more useful than males, while males were more likely to use the internet in the aftermath of
the 2001 WTC. Lachlan et al. (2008) investigated media use during the 1-35W Mississippi
River bridge collapse in 2007 and determined that young people were more likely to use
social media such as Twitter. People in urban areas were more likely to use television,
particularly females. Females are also more likely to use the internet for messages related to

affective needs.

Cohen et al. (2007) studied Grampians Fires in Australia and highlighted the usefulness of
local radio stations for distributing valuable information to the community. The study also
investigated different types of warning information, which is an essential type of information
needs in disaster-related 1SB. Palen and Liu (2007) studied the role of information and
communication technologies (ICT) in the context of two different disaster cases, the 2005
Hurricane Katrina and the 2001 WTC. Their work drew on disaster sociology using spatial
disaster zones and temporal phases to describe emerging information pathways. Spatial
disaster zones describe geographic sizes of impact, while temporal stages consist of eight
socio-temporal stages of disaster proposed by Powell (1954) and Dynes (1970). Their results
suggest that information pathways are altered after the impact stages of disaster because ICT
becomes useful only during the post-impact phases such as inventory, rescue, remedy and
recovery. Hagar (2010) investigated foot and mouth disease outbreaks in Northwest England

and determined that people in regional areas serviced by small rural towns tended to use



personal agency contacts when possible and were more likely to use family, friends, and
knowledgeable acquaintances. The concept of information horizons (Sonnenwald, 1999;
Savolainen, 2008) was also examined to model disaster-related 1SB. For example, Ryan
(2013, 2016) adapted Savolainen (2008)’s information source horizon concept to better
understand I1SB during slow-moving flood and flash flood incidents in Queensland,
Australia. She determined that people in cities tended to discover disasters occurring in their
community through interpersonal contacts via a variety of methods including mobile and
fixed phones and face-to-face interaction.

To summarise, the literature has identified factors such as location, gender, age, disaster
types, media types, ICTs, and community relationships as factors potentially affecting
disaster-related 1ISB. However, the previous studies did not look into a detailed description
of disaster-related ISB, such as information needs, information channels, information
sources, and its relationship among concepts (Spence et al., 2006; Ryan, 2013, 2016).
Because the previous studies also have not looked into temporal aspects of events, and the
relationship with ISB concepts on the 2011 Great East Japan Earthquake and Tsunami, this
thesis aim to provide a thorough description of disaster-related 1SB concepts and the
relationship between information needs, information channels, and information sources of
disaster-related ISB. This thesis also aims to suggest more consideration of the temporal
stages of a disaster, and the human senses for enhanced understanding of disaster-related
ISB.

2.2.2 Disaster information behaviour study in Japan

Japan is one of the countries most affected by natural disasters. Regarding to disaster
information behaviour study in Japan, studies have been conducted to understand human
factors during the 2011 Great East Japan Earthquake and Tsunami. Gomez (2013) carried
out a study on the reaction of international students at Tohoku University during the 2011
Great East Japan Earthquake. This study indicated that students relied primarily on
secondary sources of information to make decisions, for example, family and friends of the
same nationality, most of whom were not likely to be better informed than the students
themselves. Six different stages in the evolution of the emergency such as (1) immediate
response; (2) taking shelter in Sendai; (3) life in the city during the aftermath; (4) sheltering

outside Sendai; (5) coming back; plus (6) an overview of the experience, were used. The



study suggests that helping students assimilate more into Japanese society might enhance
their decision making during a crisis. The survey suggests deeper links with Japanese society
influence behaviour after a disaster, which can positively influence future reactions during
the extended phase of a similar emergency. This statement is also supported by Arai (2013)’s
study on Japan’s tsunami warnings and evacuation instructions from a linguistic perspective,
which states that once a disaster happens, the only way to evacuate people is through

language.

To examine the role of information behaviour on information failure, Thatcher et al. (2015)
analysed four reports about the Fukushima Nuclear Power Disaster. The Fukushima Nuclear
Power Disaster is the subsequent disaster of 2011 Great East Japan Earthquake and Tsunami
whereas the extremely-dangers of radiation-contaminated water from the disaster has
remained dormant. Based on the analyses, the authors concluded that information avoidance
behaviour was a major factor of the disaster and that the behaviour can be explained by a
combination of three theories: Affective Load Theory, Face Threat Theory, and Escalation
Theory. The central concept behind the incident was the “myth of nuclear safety” which was
introduced in the 60s and developed to be ‘learned affective norms’ in the community
(Affective Load Theory). This discouraged people to find information that might challenge
the safety myth. Similarly, this discouraged people to state a message that doubted the safety
of nuclear since they could lose face (Face Threat Theory). When such a culture was
maintained for over 40 years, both behaviours were escalated and became difficult to

change, even when the situation was so critical (Escalation Theory).

Thatcher et al. (2015)’s study is particularly important to the context of this thesis. First,
their study investigated information behaviour in the context of a complicated large-scale
earthquake and tsunami involving a nuclear power explosion when failure to use information
effectively resulted in wide-ranging disasters. Second, their research demonstrated that
written texts published by the nuclear plant company and authorities could be a useful
resource to facilitate our understanding of disaster-related ISB. The methodology adapted in
this thesis using report and publications from local authorities exhibits similar strengths and
weaknesses as those of Thatcher et al. (2015)’s study. The main difference is that this thesis

focuses on the understanding of local people as opposed to cooperative organisations.
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2.3 Temporal stages of disaster

During theoretical development on disaster research, Neal (1997) summarised various
phases of disaster as a critical component often embedded implicitly in the meaning of
disaster. Time and space models are important methodological tools for organising,
describing, and explaining data since differences in disaster phases and area coverage
represent various types of individual and group behaviours (Stoddard, 1968; Neal, 1997).
One of the early attempts to classify periods of the disaster was represented by Powell’s
work (Neal, 1997). Following Powell (1954) study, Dynes (1970)’s review of organisational
behaviour at both the theoretical and practical levels in a disaster context by drawing heavily
upon Powell’s eight different disaster-time stages (Britton, 1988). Dynes (1970) grouped
Powell’s stages into three conditions, such as pre-disaster conditions, emergency states (i.e.,
warning, threat, impact, inventory, rescue, and remedy), and post-emergency period (i.e.,
recovery). Dynes (1970) argued that disasters follow a general temporal sequence despite
the nature of the disaster. Thus, Dynes (1970) also employed these phases to successfully

argue for an all disaster types.

In this work, to compare some stages models, we use the most established model for
temporal stages of disaster, proposed by Powell (1954). Table 2.2 presents Powell’s eight
temporal stages, ranging from a pre-disaster stage to a recovery stage. Although the stages
are designed to depict a general transition from Stage 0 to 7, it is possible that one’s state
reverts to a previous stage when multiple events are occurring in a short time of period (e.g.,
earthquake, aftershock, tsunami, and fire). This thesis is not the first to recognise the
importance of temporal stages in ISB studies. For example, Gomez (2013) divides six stages
in the evolution of an emergency in the context of international students in Tohoku
University during the 2011 Great East Japan Earthquake. His stages consist of immediate
response, taking shelter in Sendai (the largest city in the Tohoku region, Japan), life in
Sendai during the aftermath, sheltering outside Sendai, back to Sendai, and an overview of

the experience.

As can be seen, Powell’s model and GOmez’s model are different in the scope. GOmez’s
emergency stages were designed to describe a particular location and situation during the
disaster. Another example, Palen and Liu (2007) used the spatial and Powell (1954) temporal

ordering of disaster events to frame a broader set of immediate changes arising from
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pervasive information and communications technology discussion. Finally, a user study by
Joho, et al. (2015) suggests that temporal aspects of information needs can strongly influence
the behaviour of information searching. These findings reinforce our aims to investigate the
aforementioned temporal stages on disaster-related ISB in detail.

Table 2.2 Eight socio-temporal stages of disaster (Powell (1954) cited by Dynes (1970))

Stage 0: PRE-DISASTER
State of social system preceding point of impact

Stage 1: WARNING
Precautionary activity includes consultation with members of own social network

Stage 2: THREAT
Perception of change of conditions that prompts survival action

Stage 3: IMPACT
Stage of “holding on” where recognition shifts from individual to community affect and involvement

Stage 4: INVENTORY
Individual takes stock and begins to move into a collective inventory of what happened

Stage 5: RESCUE
Spontaneous, local, unorganized extrication and first aid; some preventive measures

Stage 6: REMEDY
Organized and professional relief arrives; medical care, preventive and security measures present

Stage 7: RECOVERY
Individual rehabilitation and readjustment; community restoration of property; organizational preventive
measures against recurrence; community evaluation

We are not the first to recognize the importance of temporal stages in ISB studies. For
example, Palen and Liu (2007) used the spatial and temporal ordering of disaster events to
help frame a larger set of immediate changes arising from pervasive information and
communications technology diffusion. Recent work by Joho et al. (2015) also suggests that
temporal aspects of information needs can strongly affect the behaviour of information
searching. These findings reinforce our aims to investigate the effect of temporal stages on

disaster-related I1SB in detail.
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2.4 Human senses on information seeking behaviour
The role of the body is an “absent presence” in social science (Shilling, 2012). There is a
wide consensus that we cannot understand human cognition without considering how

humans interact with the world through their senses and do their thinking within a body.

In information science, the observation of bodies in action was first reported within an
information literacy (IL) perspective to theorise the “corporeal modality” of information on
the information experiences of 16 ambulance officers in training and on-road practice
(Lloyd, 2009). Corporeal information can be understood as “information that is experienced
through the situated and sensory body as it interacts with material objects, artefacts and other
people inhabit the same landscape” (Lloyd, 2009). Lloyd has explained that experienced
officers collect information through their sense of touch (haptic). As a result, Lloyd suggests
that the body becomes the location for the intersection between conceptual information and

information drawn from real life through practice.

Apart from corporeal information, another terminology is used to explain ‘the body’:
embodied information (Cox et al., 2017). Embodied information “describes the corporeal
expression or manifestation of information that has symbolic, linguistic, and/or signal-based
patterns of an organisation” (Bates, 2006). The study is based on fieldwork conducted at
The Iron Age Broch of Gurness and the Neolithic Ness of Brodgar excavations in Orkney,
Scotland in 2013 and 2014 on embodied information examined the information practice
study of archaeologists, students and volunteers undertaking a field excavation (Olsson and
Llyod, 2017). Their findings indicate that the sense of touch (haptic) is only one example of
embodied practices. Archaeology students and volunteers working at the sites needed to
acquire such skills as lifting heavy stones or moving the dirt to the spoil heap, which are
physically demanding. Nevertheless, most of the previous study analysis had described only

one sense within their study domain.

Recent work in information behaviour recognises the importance of embodied information
particularly in serious leisure activities, including hobbies such as running, music, and
liberal arts (Cox et al., 2017). Their findings suggest that embodied information is central to
the hobby of running, both through the diverse sensory information that the runner uses and

through the dissemination of information. Similarly, studies on the effect of music, drawing
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and the liberal arts on the embodied experience suggest that the role of the body is a key part
of information behaviour. Due to the absence of reference to the body in some influential
works on information behaviours, Cox et al. have suggested that more empirical and
theoretical work is needed to understand insights from practice theory, phenomenology,
embodied cognition and sensory studies (Cox et al., 2017).

Despite the terms that some works have offered, research on the senses is a growing field,
and a significant amount of research remains to be conducted (Robinson, 2015; Singh et al.,
2017). Therefore, to expound upon the role of the body on the context of disaster-related

ISB, we use the (five) human senses.

2.4.1 Human senses on demographic studies

Demographic studies allow us to study changes to the human population through a
phenomenon defined by various criteria such as age, gender, and location (Howes, 2018).
Research on the demographics’ effect on the senses has examined the use of the senses in
spontaneous conversation across a range of languages and cultures (San Roque et al., 2015).
The findings suggest that sight is always the dominant sense, with hearing ranked second in

shaping conversation of the language.

The effect of gender and age on the senses has also been studied in the context of human-
vehicle interaction (Riener, 2018). Three senses modalities, such as sight, hearing, and
touch, have been used to study reaction times on age- and gender-dependent evaluations and
the results suggest that the reaction times for the different modalities sight, hearing, and
touch can be different across gender and age groups. Psychology research on episodic
memory further stated that the use of senses is known to decrease with age and different
sensitivity of using the senses across gender, for example the sight ability seems to decrease

as the age increases (Nyberg et al., 1996).

Another demographic characteristic to consider is the location. Location is essential to
finding our way in spatial environments (Towey, 1999; and Jenkins et al., 2016). Although
the concept of place remains elusive, deriving and quantifying such meaning allows us to
observe how people transform a location into a place and shape its characteristics (Towey,

1999). Therefore, to understand the use of the senses across demographic characteristics
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within the context of disaster-related 1SB, we additionally investigate the effect of senses on
age, gender, and location.

2.5 Oral documents

Oral documents used in our analyses included testimonies of people who were affected by
the 2011 Great East Japan Earthquake and Tsunami. These testimonies were recorded,
transcribed, edited, and published independently through various outlets. Although we did
not have control over the interviewing protocols and transcription details, collecting
testimonies from multiple published books and reports gave us access to a relatively large
number of local stories spread over a wide area, which would be otherwise very costly to
achieve (e.g., by manual interviewing). Also, it ensures the reproducibility of findings since

the original sources are publicly available (Turner, 2012a).

Turner (2012a) defined oral documents as “evidence or information about both specific
content and characteristics embedded in action(s) essential to furnishing that content via
word of mouth spoken in the presence of another”. Further, oral documents can refer to a
broad range of resources. For example, oral documents are gathered only from an oral
delivery mechanism that the results may someday help increase understanding of
transmitting oral information. The broader scope of oral documents is needed that may
include instant messaging, Internet-based calling, teleconferencing, voice mail, Twitter, and
other modes used to transmit information that has characteristics of orality that has been
neglected from document studies (Turner, 2012a, 2012b). Further, orally based information,
along with certain types of related electronic and written information, is typically
categorised as one of two types: informal information or information from informal sources
(Turner, 2012a). However, these documents provide researchers with multiple ways to
reflect upon everyday life have been useful for the investigation of ISB (Quarantelli, 1987,
1997; Plummer, 2001; Taylor et al., 2009; Fu et al., 2010; Charmaz, 2014).

Turner (2010b) suggests that oral documents provide insight that assists in understanding
how orally based information intersects with information behaviour, knowledge
management, information policy, cultural heritage, and professional development that

involves orality. As Frohmann (2004) explains, an information artefact, specifically a
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document, can be informative. He articulates four properties such as materiality,
institutionalisation, social discipline, and historicity that reflect how documents result from
decisions, in the form of social agreements, that render them informative. The rectification
of oral documents broadens the scope of information science and implies a need to
understand them better so practitioners can carry out their professional responsibilities to
collect, describe, organise, and preserve oral histories (Turner, 2012b). These points
demonstrate the usefulness of research using orally based information.

Moreover, research beyond those characteristics is also needed to address orality situated in
different types of social contexts that may incorporate a larger sample. Oral documents also
should determine whether and how a range of actions that orality can involve (including
gestures, blinking, hand movements, audience response, and more) contribute to information

conveyed orally while face-to-face (Turner, 2012a, 2012b).

Therefore, in this thesis, we focus on oral documents as our primary sources.

2.5.1 Possibilities and future of oral history in Japan

In worldwide, there is high possibility and advantages of another oral history, besides written
testimonies that also can be called oral documents, using video recordings of testimonies for
interviews, transcriptions, and duplication (Turner, 2012a). In Japan, on the contrary, oral
history is an undeveloped discipline, used under various labels, mainly by academics who
are often trained overseas or writers who have found interviews effective in collecting

personal stories without clear-cut methodological guidelines (Yamamoto, 2000).

Oral history is called kojutsushi or kikigaki in Japanese. Although sometimes called oraru
hisutori, the English expression is not widely accepted. Kojutsushi or kikigaki includes not
only taped interviews but also “dictated” stories where an interviewer wrote down what the
narrator told him. As such, this approach to history is said to date back to the eighth-century.
However, modern oral history, as an active approach to history and education, is little
studied or understood. In 1996, a sociologist, Tani Tomio, defined kojutsushi as a narrated
personal history in the form of an interview, which needed to be tape-recorded, transcribed,

edited, and polished to become a “life history.”
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The first attempt to examine oral history systematically as a historical approach took place
in 1987 when the Historical Science Society of Japan (Rekishi Kenkyu Kai) featured oral
history in its Rekishigaku kenkyu (Journal of Historical Studies). Aware of the lack of an
academic evaluation of the oral history approach, the journal discussed the possibility of
common ground among those who used oral interviews for their research and writing. The
first part was based on a symposium-reports and discussion by scholars, concerning oral
history in England, and the second part, ironically, was scholars’ interviews with a non-

fiction writer, Sawachi Hisae, and a “reportage” writer, Honda Katsuichi.

The first work clearly called “oral history” came out from the Japan Library Association
(Nippon Toshokan Kyokai). A group of its members organized a task force, Oraru Hisutori
Kenkyukai (oral history study group), to record the history of public libraries in the middle-
to small-size cities. Published in 1998, Chusho toshi ni okeru kokyo toshokan no unei is a
product of such oral history interviews. Although the interview method and format are more
like dialogues, the book is significant in that it was planned and done as an oral history
project to record the detailed history of some libraries through spoken narratives alone. This
group is still in existence, with a plan to conduct further interviews. If we include non-fiction
stories such as historical reportage during and after a disaster and analytical life histories, it
can be said that there have been a fair number of works in oral history in Japan, although

few of them call themselves “oral history.”
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CHAPTER 3

An Analysis of Natural Disaster-Related
Information-Seeking Behaviour Using
Temporal Stages

3.1 Aim and objectives

A few numbers of ISB studies have been looking into disaster-related events, and this thesis
aims to provide a detailed account of people’s ISB during the 2011 Great East Japan
Earthquake and Tsunami. This will allow us to gain an understanding of disaster-related
ISB, and there are main ISB concepts such as (passive and active) information needs,
information sources, and information channels; and their relationship among disaster-related

ISB concepts.

This thesis also investigates temporal stages of disaster on the context of disaster-related
ISB. By examining temporal stages of a disaster, more detail difference of disaster-related
ISB will be provided comparing with typical behaviour described in everyday life or work-

related situations. Following are research questions,

e What are the instances of (passive and active) information needs, information sources, and
information channels of disaster-related 1SB, and their relationships?

e How do the temporal stages of disaster affect disaster-related ISB?

3.2 Methodology

We employed content analysis to make replicable and valid disaster-related ISB instances
by systematically interpreting and coding people’s testimonies (Morgan, 1993; Hsieh and
Shannon, 2005; Krippendorff, 2005). Our work began by establishing a collection of oral
documents that consists of local people’s testimonies from the 2011 Great East Japan
Earthquake and Tsunami that were published approximately a year after the event, which

provided them sufficient time to reflect on the event while maintaining the memory of their
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experiences. People’s testimonies are gathered from an oral delivery mechanism that the
results may help increase understanding of transmitting oral information; and thus, people’s
testimonies used in this study can be regarded as oral documents (Turner, 2012a, 2012b).
People’s testimonies used in this study includes a memo or written texts similar to a diary,

or in Japanese called Shuki.

We set the criteria for data collection as follows. First, we selected books and reports
containing a large number of testimonies published by local authorities to ensure the
inclusion of perspectives from a diverse population of the disaster event, while minimising
variance in the testimony collection process. The collection used in this study represents one
of the largest collections of testimonies identified at the time of data collection.

Second, we focused on two of the most severely affected areas, Ibaraki Prefecture and
Fukushima Prefecture, to ensure the capture of prominent impacts of the event on people’s
ISB in the analysis. For example, the Ibaraki area experienced one of the largest earthquakes,
followed by tsunami, aftershocks, and blackouts. Fukushima Prefecture further experienced
nuclear power plant accidents. In this thesis, earthquake, tsunami, and nuclear explosion
were happening almost simultaneously, and thus, we do not try to isolate each type of
disasters in the analysis. Rather, we try to capture and understand the complexity of disaster-

related ISB by maintaining the occurrence of multiple disaster types.

3.2.1 Collection of testimonies

Table 3.1 summarises the testimony collections included in this study. Pages refer to the
page numbers from testimonies in respective reports. The first and second reports are based
on interviews with local people and professionals involved in the disaster, while the third
report has interviews with representatives of organisations in various sectors such as schools,
hospitals, fire stations, and local business. In all, 4,756 sentences from 143 individuals were
identified from the three collections. Of those, after coding, 118 had at least one instance of
ISB that was analysed in this study on Table 3.1. Table 3.2 shows age and gender distribution

of testimonies.

We used Erikson’s lifespan stages psychosocial development theory to divide the age

categories into adolescence (13-19), early adulthood (20-39), adulthood (40-64) and
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maturity (65>) (Erikson, 1950, 1968), since this is one of the most well-known
categorisation of ages in social studies. The age distribution of testimonies was not available
in nearly half of the testimonies. For those testimonies with age information, the majority
were on adulthood (40-64) category. For gender distribution, it is evident that more male
data exists than female data.

Table 3.1 A summary of the testimony collections (N = 118)

ID Document title Prefecture Pages Publication Testimonies
Date
1 Kita Ibaraki Shinsaiki (North Ibaraki’s  lbaraki  Page 12-171 February, 59
Record) 2012
2 2011-nen 3-gatsu 11-nichi Iwaki: Tsutae Fukushima Page 17-88 March, 50
tsugitai Higashi Nihon Daishinsai no 2012

Kiroku (2011/3/11 - Iwaki City: The Great
East Japan Earthquake Record)

2011-3-11 Iwaki-shi, Higashinihon Fukushima Page 30-31, 36-37, March, 9
daishinsai no Shougen to Kiroku 54-55, 60-79, 80-83, 2013
(2011/3/11 Iwaki City: Record of 86-89, 92-93, 112-

Testimony on The Great East Japan 113, 146-147, and

Earthquake) 226-227

Table 3.2 Age, and gender group of testimonies (N = 118)

Age Gender
Adolescence (13-19) 2 Female 45
Early adulthood (20-39) 6 Male 73
Adulthood (40-64) 33
Maturity (65>) 10
Not available 67

3.2.2 Coding methods

The next step in our investigation involved coding instances of ISB from the testimonies.
We followed the general principles of coding suggested by Hsieh and Shannon (2005). First,
we drafted an analysis plan. Since we had objectives, such as to provide a detailed account

of disaster-related 1SB from oral documents in our analysis, we focused on the main ISB
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factors: information needs, information sources, and information channels. We also aimed
to provide empirical evidence to show the temporal stages of disaster on ISB instances. To
achieve these objectives, we took a content analysis approach to data analysis.

Table 3.3 shows an example of a testimony oral document, a first-person account of male,
age unknown. The document has a title, address, name, and age of the author. From the main
testimony, we identified descriptions about how the person actively sought information
about the fuel supply.

Second, ISB instances were coded. Like other coding processes, our coding was an iterative
process. Although we had the basic overall categories of information needs, information
sources, and information channels prior to starting the coding, examples were added and
revised during the process of coding the testimonies. The coding was based on instances
level not based on sentences level, so that one instance could consist of one or more sentence.
If, for example, one information need has more than two information channels, we separate

each information channel with the same information needs.

We establish reliable coding by generating and updating our codebook during the process.
Table 3.3 shows a set of final ISB codes assigned to this part of the description. We took a
similar approach to the coding the temporal stages of a disaster. We identified each
annotation with information needs, information channel, information sources, and temporal
stages. After repeating this process several times, we reviewed the result for incomplete or

missing data.
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Table 3.3 Coding examples of testimony from document ID no. 3

Transcription

Code

AV VRED-OFRA
K
ARABRRRIEHR LR

FB/ W

MEDEEFEICOELEN, KEGEAN
BN =DARNWTEDIHELE, Z0#%
. BERICKEREREERINZZH. R
eEEHIT—HERHLELEDN, FHRIBC
HEHAVIIIRBVRIZE->THD E., BT
|ET, BEEFARETL=,

AVYUIZONTIE, BEBEIEIFEEL2 VY
A—Y)—mHRE Y KIZHmshTsY., B
KEBELFRICHBSNDIFETLEY, B
KICK VBN T Yy oEILEE>TLEVNE
L7-., A, ZLTEHELEIZE->TWV=H
V) oENZAICHBLELEDS, ok
WHSFEICEZDWVTLE -z, 3A 13 H
ICIIREREIEE/BNERELLGYE L,

SA 16 BO® 8BFIZ, BFFEREN V1) 2 hik
AEhft=%. IKICERTEEERT S L
ATEFELz, BADNERICHHELTLDE
DOBHKERDAZEBEICH V) D E2RET
BREDREELFE LT,

ZTOE. A—h— R zIL) OAYV I
NELEBNHT, SA26B8ICAYELT=,
CODESITHVY ORBIGELS BN, A—H
—[CEEERLI-ECA, TBICHIMAR
HIZER Y IZENIERT V) URATTEEE ORESE
=BT, BHHOAY ) VEBICFEIT., N
oa—1—&umnhs 20kl 2o o0—1)—%
Fy—A2—LT.3A2BM4A3BZET
BEAFBE TR, HoTETHY ) UE#
HLTEZELT,

eI AV Y UFRRBTHREBFDE
BOAKELT, EELTDIDONKELGEEE
RITHEM, FAIENFREEITHRLEZLEND
BLVALT LA,

TATHY Y VORERBATEELSITH
>2=DIE. 4BHEKRNDIETLT =,

(FRL 24 £ 2 AEH)

Title
Name (Omitted)
Occupation

Address

“...Until March
26th, the gas
shortage continues.
As a result, 1
contacted the
manufacturer. They
said | could get the
gasoline supply if |
come to collect...”
(Male, age
unknown, document
ID no. 3)

Active Information
Needs (Post-disaster
Supplies)

Information Channel
(Phone)

Information Source
(Work
community/Colleagues)
Temporal Stages (6
Remedy)
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“ the main ISB factors Creating codshoak

Initial coding of all ISB

Validation of the instances was ——— ”
integrity and ering data an

consigs':g-ncy of conducted and ¢ validating the accuracy
annotations subsequently examined of the entry on atlas.ti

by two researchers

Figure 3.1 Content analysis coding process

Third, we entered the data the qualitative data analysis and research software named, atlas.ti.
The initial coding of all ISB instances was conducted and subsequently examined by two
researchers in ISB domain. The disagreement between the two was jointly resolved by close
re-examination of corresponding cases and discussions. The final step involved the
validation of the integrity and consistency of annotations. Having accurate annotations of
ISB was of primary interest, and thus, inferential statistics regarding the relationship
between ISB concepts, and the effect of temporal stages on disaster-related 1SB were not

obtained due to sample size. Therefore, we opt for descriptive analysis in this chapter.

3.3 Results

3.3.1 Information needs modes, information channels, and information sources
identified from testimonies

In all, 285 ISB instances were identified in 118 testimonies as the result of the coding
process. We then grouped together similar instances and formed major categories and
examples for information needs, information channels, and information sources by using

content analysis steps which are summarised in Table 3.4 (Hsieh and Shannon, 2005).
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As for information needs, we formed similar major categories for coding two prominent
modes of fulfilling the needs emerged from the analysis of ISB instances. One was via
purposeful active seeking of information (McKenzie, 2003), and another was a result of
passively receiving or encountering the information (Wilson, 2000). Since the categories
and frequency of information obtained or received by the two modes appeared to vary, they
were of our interest to compare. This led us to divide the concept of information needs into
active information needs and passive information needs. The difference between the two

types of information needs is given as follows.

Active information needs refer to a set of needs inferred from the description of purposeful
ISB to answer a specific query (McKenzie, 2003). An example of the description where
active information needs were identified is “Until March 26th, the gas shortage continues.
As aresult, | contacted the manufacturer. They said I could get the gasoline supply if I come
to collect” (Male, age unknown, document ID no. 3). Here, we can infer that the person
actively sought information about the fuel supply. In Figure 3.2, there are 71 instances of

active information needs in our dataset.

Passive information needs, on the other hand, refers to a set of needs inferred from the
description of the information people passively received or encountered when they were not
actively seeking. An example of the description where passive information needs were
identified is “I heard someone shouting about the tsunami warning. And, I saw and heard a
government helicopter giving evacuation instructions.” (Male, 63-year-old, document ID
no. 1). Here, we can infer that the person received or encountered the information about
tsunami warning and evacuation instructions although he was not actively seeking them. In

Figure 3.2, there are 214 instances of passive information needs in our dataset.

24



Table 3.4 Main categories and examples of information needs, information channels, and information sources

Concept Main category Examples
*Please note that the examples provided below will sign as A’ for examples
found in active information needs; and ‘P’ for examples found in passive
information needs.
Information needs Current status  Family status, acquaintance status (A, P)

Disaster information

Education
Evacuation instruction
Nuclear explosion

Post-disaster supplies

Story
Transportation
Warning

Unspecified

Regional damage condition, Iwaki city condition, and Tohoku condition (P)

Disaster information, damage and loss information, disaster preparedness
information, earthquake information, tsunami information (A, P)

School postponement, and entrance exam result (P)
Evacuation instruction, and finding shelter (A, P)
Explosion in power plant (P)

Water outage and saving water, gasoline and diesel supply, support material and
water, food, clothes distribution (A, P)

Stories about past events (P)
Road closure and public transportation information, and train condition (A, P)
Earthquake Early Warning (EEW), and tsunami warning (A, P)

No (active or passive) information needs, and information needs were not
clearly defined (A, P)
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Information channels Face to Face People shouting, student’s shouting, and teacher’s instruction
Internet  Government or agency website
Mail E-mail or text message (phone)
Phone Moabile phone, and public telephone
Radio Radio, cell phone radio, car radio, wireless radio, and radio station

Speakers and signage  Ambulance and fire brigade trucks, city’s public relation car, helicopters, office
speakers, police car, resident speakers, and school’s broadcasting

Television News, Kobe television, NHK television, and in-car television

Unspecified No information channel and channel were not clearly defined

Information sources Broadcast media Sources via such media as film, radio, recorded music, or television
Family/Neighbourhood Family, friend, neighbourhood, and someone
Foreign government Australian government

Health and safety Ambulance, fire brigade, local fire volunteer department, nuclear safety
commission, person from health centre, and police

JMA Information source from Japan Meteorological Agency (JMA)

Local government  City hall staff, district officer, Fukushima Prefecture, ministry, prefecture
leader, company’s resident, public relations, and support centre

Work community/Colleagues Consumer, shop staff, parent or guardian, kindergarten president, head of the
parent-teacher association, school student, and teacher

Unspecified No information source and source were not clearly defined




This suggests that people passively received or encountered disaster-related information
more frequently than actively seeking them. Also, the number of main categories in Figure
3.2 suggests that people got a wider range of information in a passive manner (ten categories)
than active manner (seven categories), although they share several categories in our dataset.
For instance, the information about the evacuation instruction was both sought actively and
received passively, and thus, it appeared in both categories, while the information about

nuclear explosion and education was only appeared in the passive need category.

In active information needs, testimonies indicated that current status (N = 49) of family and
acquaintances was the most frequently sought information, followed by disaster information
(N = 10), warning (N = 5), and post-disaster supplies (N = 3). In passive information needs,
frequent categories were warning (N = 67), current status (N = 43), and evacuation
instruction (N = 41). For instance, information regarding the instruction to evacuate and find
shelter were also included in the evacuation instruction category.

% 1
@ Current Status Warning
\ Disaster Information ® Current IStatus )
\ Warning @ Evacuation Instruction

@ Post-disaster Supplies Disaster Information
(a) Active information needs distribution (b) Passive information needs distribution

@ Evacuation Instruction @ Story
@® Family/Neighbourhood
\ M :;:f;;o Face \ ‘ Broadcast Media

Unspecified Unspecified

@ Television @ Work community/Colleagues

) Rad‘i:lj I @ Health and Safety

® bl H i'::l(; Government
Speakers and Signage

™ @ Post-disaster Supplies
Unspecified Unspecified
@® Education
@ Transportation

@ Transportation @ Nuclear Explosion
® Internet @ Foreign Government

(c) Information channels distribution (d) Information sources distribution

Figure 3.2 Distribution of disaster-related ISB concepts
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Information channels (N = 285) are a route or medium whereby people obtained or received
information from information sources (N = 285). From the earlier example of passively
receiving tsunami warning and evacuation instructions, one can infer that tsunami warning
was received from someone in the neighbourhood via a face-to-face communication
channel, while evacuation instructions were received from the local government via a
channel of (helicopter’s) speakers. Our data indicate that information channels included face
to face (N = 92), phones (N = 43), TV (N = 42), and radio (N = 26) with a reasonably similar
level of frequency. As for information sources, families and neighbours (N = 99) were the
most frequent category followed by broadcast media (N = 53), work community/ colleagues
(N = 39), and health and safety-related organisations (N = 21).
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3.3.2 Relationships between concepts

Now that we have identified the major categories of passive and active information needs,
information channels, and information sources from testimonies, the next section will
examine the relationships between the four concepts to understand the interplay between
disaster-related ISB concepts.

A. Information needs and information channels

Figure 3.3(a) and 3.3(b) shows the proportion of information channels used by the major
categories of passive and active information needs, respectively. For example, passive
information needs such as current status, disaster information, evacuation instruction, and
warning were obtained through via diverse information channels. An example from a story
related to passive information needs states, “The neighbourhood who had evacuated told me

that the house was inundated by the tsunami” (Female, age unknown, document 1D no. 3).

Current Status (N=43) Current Status (N=49) -
Disaster Information (N=31) Disaster Information (N=10)
Education (N=1) Education (N=0)
§ Evacuation Instruction (N=41) g Evacuation Instruction (N=1)
@
z z . -
o Nuclear Explosion (N=7) ® Nuclear Explosion (N=0)
2 2 ) )
§ Post-disaster Supplies (N=6) < Post-disaster Supplies (N=3)
Story (N=13) Story (N=0)
Transportation (N=1) Transportation (N=2)
. Warning (N=5)
Warning (N=67)
25% 50% 75% 100%
. Face to Face [l Mail Phone
M Faceto Face M Internet B Mail Phone o ; . e
M Radio Speakers and Signage M Television W Radio Speakers and Signage Ml Television
(a) Passive info. needs and info. channels (b) Active info. needs and info. channels

Figure 3.3 Relationship between information needs and information channels

The trend appears in the information channels used by active information needs shows that
the frequency of occurrence varies across major categories. The results allow us to
understand the diversity of information channels used by different information needs. The
findings also highlight that the range of information channels used by active information

needs is more limited than those of passive information needs.
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B. Information needs and information sources

Figure 3.4(a) and 3.4(b) present the proportion of information sources used by the major
categories of passive and active information needs, respectively. From Figure 3.4(a), it is
evident that source from family/neighbourhood appears in most passive information needs
category, except in nuclear explosion category. A similar trend also appears in active
information needs and information sources (see Figure 3.4(b)), family/neighbourhood also
appears in current status category as the larger proportion among active information needs.
This result is suggesting that people’s information sources can vary across types of

information needs.
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Disaster Information (N=10) -
Disaster Information (N=31)
Evacuation Instruction (N=41) »
o o
2 X $ Nuclear Explosion (N=0)
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B Health and Safety B JMA Local Government Local Government [l Work community/Colleagues

M Work community/Colleagues

(a) Passive info. needs and info. sources (b) Active info. needs and info. sources

Figure 3.4 Relationship between information needs and information sources

C. Information sources and information channels
Figure 3.5 presents the proportion of information channels used by information sources,

whereby data of passive and active information needs are aggregated. The results show the
diversity of information channels used to access different information sources. From Figure
3.5, it is evident that information sources including family/neighbourhood, work
community/colleagues, and local government, were accessed via diverse information

channels, suggesting that people do not rely only on a single means to access data.
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Figure 3.5 Relationship between information sources and information channels

3.3.3 Temporal stages of disaster

The final part of our analyses investigates the role of temporal stages of disaster on ISB. By
studying temporal stages of a disaster within the context of disaster-related I1SB, this will
give insight about the difference with typical behaviour described in everyday life or work-
related situations. Each instance of ISB identified in the testimonies was classified into one
of Powell (1954)’s eight stages. The instances categorised to the temporal stages are pre-
disaster (2), warning (77), threat (38), impact (89), inventory (65), rescue (2), remedy (6),
and recovery (6). As we found that there were not as many occurrences of pre-disaster,
rescue, remedy, and recovery categories in the testimonies, we decided to focus on warning,
threat, impact, and inventory, and to avoid bias in our analysis due to small samples. The

following are some examples of the categories for the temporal stages from testimonies.

e Stage 1: Warning is the precautionary activity includes consultation with members of own
social network, for example, “I heard public information of the tsunami warning vaguely
ringing the siren” (35-year-old male, testimony from document ID no. 1)

e Stage 2: Threat is perception of change of conditions that prompts survival action, for
example, “I was repeatedly told by my son who was nearby, ‘Run away! It is dangerous!””
(Female, testimony from document ID no. 2)

e Stage 3: Impact is a stage of “holding on” where recognition shifts from individual to

community affect and involvement, for example, ““... a man who was trying to evacuate with
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a car called me, ‘Are you alright?’ I replied, ‘I do not know where I should go and there are
no cars’” (18-year-old female, testimony from document 1D no. 1)

e Stage 4: Inventory is a stage of the individual takes stock and begins to move into a
collective inventory of what happened, for example, “An e-mail arrived from a friend on the
way saying that it seems that a tsunami has reached Otsu City” (57-year-old female,
testimony from document ID no. 1)

Figure 3.6 and 3.7 present the proportion of major categories in four concepts across the
temporal stages of disaster. When the proportion of major categories varies across temporal
stages, one can summarise that temporal stages can be used to characterise these four

concepts.

Figure 3.6(a) and 3.6(b) present the relationship between the temporal stages and passive
and active information needs, respectively. A clear pattern of temporal stages on the
proportion of information needs is evident. Passive information needs such as warning and
evacuation instructions were more common in the warning and threat stages, while current
status, disaster information, story, education, transportation, and post-disaster supplies
increased in proportion in the impact and inventory stages. Active information needs show
people actively sought current status information across all four stages. Therefore, the
temporal stages of disaster can allow for the separation of information needs that are

temporarily sensitive (e.g., warning) from those that are not (e.g., disaster information).
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Figure 3.6 Relationship between temporal stages and information needs
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Figure 3.7 Relationship between temporal stages and information sources, channels

Figure 3.7(a) and 3.7(b) present the relationship between the temporal stages and

information sources and information channels, respectively.

One observed pattern is that information sources were used similarly across the temporal
stages of a disaster, unlike other concepts. On the other hand, information channels exhibit
different patterns across temporal stages. For example, face-to-face was used more on threat

stage and has a similar ratio on warning, impact, and inventory stages. Speakers and signage
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were more active at warning and threat stages. Phone, radio, and TVs were relatively

consistent across all stages.

In summary, we observed from our dataset that information needs (both passive and active)
and information channels were interplayed by the temporal stages of a disaster, while
information source was found to be relatively stable against the temporal stages.

3.4 Summary

The first part of our contribution to this field of study was to provide a detailed account of
disaster-related ISB in the context of the 2011 Great East Japan Earthquake (and tsunami).
The four main concepts examined included active information needs, passive information
needs, information channels, and information sources. Our analyses suggest that information
such as current status, disaster information, and warning represent some of the common
active information needs, while warning, current status, evacuation instruction, and disaster
information are among the common passive information needs. Infrequently annotated
concepts such as transportation and education-related needs are equally important in our
study to understand the breadth of information needs sought during a large-scale natural
disaster. We have also identified several categories of information channels and information
sources. Our analyses suggest that most information channels were frequently used by
people, with no particular category being more popular than another, as such information
sources were varied. Family and neighbourhoods were far more popular information sources

than other categories such as broadcast media.

The second part of this study’s contribution was to examine the relationship between the
four concepts to gain further insight into disaster-related 1SB. The main findings indicate
that some information needs were obtained by a limited number of information channels,
while diverse information channels met other needs. Passive information needs were
obtained by wider information channels than active information needs. Moreover, the two
types of information needs (active and passive) tended to use a different set of information
sources. Upon examining the relationship between information channels and information

sources, most information source categories were accessed via multiple information
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channels, suggesting that people are not relying on a single means to access information
sources during disasters.

The final part of this study’s contribution was to examine the relationship between the
temporal stages of disaster and disaster-related ISB. Our analyses suggest that concepts such
as information needs (both active and passive) and information channels can exhibit
different patterns across the temporal stages, while information sources remained relatively
consistent. The pattern of temporal stages on passive and active information needs was
similar in many categories, although a certain category of information was frequently sought
in a particular stage of the disaster. For example, information about the family and
acquaintance status was actively sought only at the impact and inventory stages of the
disaster. As for the information channels, face-to-face was more common at warning and
threat stages, while the frequency of phone and mail increased at the impact and inventory
stages of a disaster. This might be due to the fact that people had to secure their safety first
at warning and threat stages and they could only seek information about their families after
the safety was secured. These highlight the importance of considering temporal stages of

disaster within disaster-related 1SB.
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CHAPTER 4

The Use of Sight, Hearing, and Touch on
Information Seeking Behaviour of the
Great East Japan Earthquake

4.1 Aim and objectives

The human senses are integral in the human body. In everyday lives, people often speak
about what they see, hear, smell, taste, and touch, for example, about the weather we see,
the music we listen, or the food we taste. The senses represent an immense data collection,
aggregation, and archive related to one’s surroundings that allow the brain to understand the

environment and its effect on the body in real time (Towey, 1999).

In information science, the observation of bodies in action was first reported in the context
of corporeal information, which can be understood as “information that is experienced
through the situated and sensory body as it interacts with material objects, artefacts and other
people inhabit the same landscape” (Lloyd, 2009). Llyod (2009) suggests that the body
becomes the location for the intersection between conceptual information and information
drawn from real life through practice. More recently, work in information behaviour
recognises the importance of embodied information, which is defined as “how the authors
receive information from the senses and the way the body conveys a sign that can be read
by others”, when we study Information Behaviour in non-work-related activities such as
serious leisure. However, the findings of the role of corporeal information or embodied
information in ISB are limited. For example, existing studies on this topic tend to focus on
a single sense without considering the relationship to other senses (Balatsoukas and
Ruthven, 2012; Olsson and Lloyd, 2017). Consequently, Cox et al. call for more empirical
and theoretical work to gain insights from practice theory, phenomenology, embodied

cognition and sensory studies (Cox et al., 2017).

However, although an impressive number of ISB studies emerges especially studies of the

body in information behaviour, a limited number of studies investigates senses on disaster-
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related ISB (Wilson, 2000; Peter Lueg, 2014). This happens because studying human senses
on disaster-related 1SB poses many challenges. First, discovering what humans perceive is
difficult. Senses are not only invisible but also body orientation-related aspects influence
what human perceive (Peter Lueg, 2014). Second, popular data collection methods, such as
surveys and interviews, show limited insights into what information a subject failed to
notice, and typically no insights into why they failed to do so (Peter Lueg, 2014; Cox et al.,
2017). Although complementing those data collection methods with ethnographic methods
would address some of the data collection issues, the additional effort is high, and accuracy
can be compromised (Peter Lueg, 2014). Third, most of the current works in information
behaviour excel at one side of the perception while disregarding the other, for example, a
study on haptic analysis (Olsson and Llyod, 2017) and gaze direction (Balatsoukas and
Ruthven, 2012). This is also due to the focused environment of their works, primarily work
in the excavation field which often uses the sense of touch and the use of computers as the
domain of study which often uses the sense of sight. Thus, these challenges often prevent
the study and the development of disaster-related ISB models.

Referring to an example of the categories for the temporal stages from testimonies such as,
“T heard public information of the tsunami warning vaguely ringing the siren” (35-year-old
male, testimony from ID document no. 1), our findings suggests that human senses can play
a significant role (see 3.3.3 temporal stages of disaster). Building on previous study, we
then decide to carry out further investigation on human senses to provide a better
understanding of disaster-related ISB. Unlike past work which focused on serious leisure
such as running, this study investigates ISB during natural disasters such as earthquakes and
tsunami. We chose natural disaster-related ISB because 1) the goal of information seeking
is different from work-related or leisure-based activities, and 2) the use of body and senses

is intense during natural disasters (Lloyd, 2009). The following are the research questions:

¢ RQ1: How do the human senses interplay with disaster-related ISB?

e RQ2:How are the use of senses in disaster-related ISB affected by age, gender, and location?
To answer these research questions, we employ a content analysis to label the human senses

and disaster-related ISB instances, and to determine an early connection and uncover an

association between the senses and a set of disaster-related ISB instances, such as passive
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and active information needs, information sources, and information channels (Hsieh and
Shannon, 2005; Krippendorff, 2005).

4.2 Methodology

A content analysis was employed to investigate the use of human senses during the disaster-
related ISB (Hsieh and Shannon, 2005). We decided to use one of the largest people’s
testimony collections of the 2011 Great East Japan Earthquake and Tsunami, recorded and
published by the Japan Broadcasting Corporation (NHK) (NHK, 2013; NHK, 2014; NHK,
2015). On the previous study, although a number of people’s testimonies is good for
establishing a set of disaster-related ISB concepts (e.g., passive and active information
needs, information sources, and information channels), the distribution of demographic
characteristics, such as age and location, were skewed. Moreover, we are moving to larger
collection to examine multiple collections rather than relying on a single collection. A total
of 614 people’s testimonies can be retrieved in NHK books; but we sampled 269 people’s
testimonies, which can be retrieved not both in NHK books and NHK digital archive
(nhk.or.jp/archives/311shogen/) (see Table 4.1).

Table 4.1 A summary of the testimony collection

ID Document title Publication Number of Full-text on
Date Testimonies web
1  Record of Testimony on The Great East February, 2013 283 144
Japan Earthquake: 1
2 Record of Testimony on The Great East February, 2014 178 68
Japan Earthquake: 2
3 Record of Testimony on The Great East February, 2015 153 57

Japan Earthquake: 3

In our investigation, the next step involved coding instances of the (five) human senses and
a set of disaster-related ISB instances in the testimony texts using a crowdsourcing service
(lancers.jp) from July 2017 until August 2018. We ran screening tasks on senses and
disaster-related ISB instances, separately, before we label 269 people’s testimonies. This
screening tasks’ goal was to find reliable crowd workers, i.e. individuals who achieved the

test accuracy with a score of 80% or above before they annotated our dataset (Shiga et al.,
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2017). For screening and project tasks, we provided similar instructions. An example of the
labelling instructions regarding the senses can be found in Table 4.3.

Table 4.2 Screening and project tasks instruction on human senses to crowd workers

Japanese

Transliteration

AKARYTIE, ERKBROXE
., HAIL—IIZHE-LTHELTWL
fr2E%Ed, BARMICE. EXEIC
L TCABDOEREFE > =LA E
EFNTLEINZHIBIL TNV EE
ER

SEHAPELTWEECERE, &
. BE. KR RESIUMET
T, TNENDEREZET HHIX
ELCHMAT, TORHMEERELL
LTRRVERBLTLESL, &
fz. —DOXET 1 DULDOERED
ZATHEAE. BROBRREER
RyBIENTEET,

1. VEFRZZEDHTELITEEAD
CETHD RABLDFERIFXRS
hdtm,

Bl: TSy R, BN > Tk
AT &, |

2. BEFBEZMNET DEEHATHDS.
Bl: TEOSBEMN, AFvHF v
EELTL B, |

3. HKE(IE & OFE-(TMEE DiEf
BICBRHMINSEAKOBRETHDS,
Bl : TCONE—FT 2 IEVBRAT
%, |

4. BEFEOREICL>TELRE
UL DEENTH D,

Bl . Theg2,I2B0VDRENE
D, |

5. fRE I HAEO—EHH AN
51THTHD,

. TEIZ, FADNFE- Mo v oz
SDTWOIRELEERSATT &L, |

In this task, you will classify sentences about
experiences related to the earthquake disaster
according to certain rules. Specifically, you will
judge whether each sentence contains a
description of the five human senses.

The five human senses you will classify are: sight,
hearing, taste, smell and touch. Please carefully
read each definition and applicable example
sentence to fully understand each sense’s
characteristics and complete the task. Also, if
more than one sense occurs within a single
sentence, you can select more than one choice.

1. Sight refers to the ability to see; i.e. what is
seen.
Example: “When you see it, the wave has come

up.”

2. Hearing is the ability to perceive sound.
Example: “The roof tile falls ashore.”

3. Taste sensation refers to a flavour that is sensed
when a substance comes into contact with a
mouth or throat.

Example: “This butter tastes sour.”

4. Smell is the ability to sense odour and scent by
the nose organs.
Example: “It smells a little.”

5. Touch is when a part of the body touches
something.
Example: “It’s like I got on the waves.”

6. None
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In the screening task, we invited 200 crowd workers per ISB concepts and senses for each
round. Information channels and senses were easy categories; while passive and active
information needs and information sources were difficult categories to pass the screening
tasks. Further, other screening tasks were needed for passive and active information needs,
and information sources until we fulfil the adequate number of workers that will be assigned

to the project tasks. For incentives, we pay 300 JPY for one person per screening task.

Those workers who passed the screening test were then invited to code people’s testimony
texts, called project task. A total of 6,566 sentences from 269 people’s testimonies were
divided into 300 lines of 20 pages on .pdf file and labelling result is written in the given .xlIs
file, and were assigned to diverse workers to label human senses and a set of disaster-related
ISB instances, separately. Those workers need to complete the task within 5 (five) days with
the payment amount of 1,875 JPY. To annotate sentences with a reliable label, we recruited
three workers per sentence. It is common for researchers to hire two or more coders to ensure
the consistency and reproducibility of labelling in the content analysis (Hsieh and Shannon,
2005). Voting was used to determine the final label suggested by the crowd (Yuen et al.,
2011). If an agreement was not achieved between the three workers, we recruited another
worker to annotate until a majority consensus was achieved. This process we repeated for

all ISB labels across all sentences.

In our case, one sentence judged by three crowd workers’ votes for four ISB instances and
human senses; thus, a total of more than 96,660 votes have been collected. The use of crowd
intelligence makes it possible to complete the tasks that cannot be automated, such as
providing input labels for initial training (Imran et al., 2014; Shiga et al., 2017). Figure 4.1

shows the whole crowdsourcing process.

The screening tasks and project tasks instruction and questions could be found in Appendix
B, C, and D.
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Figure 4.1 Crowdsourcing process

Furthermore, we then removed those sentences without disaster-related 1SB instances from

the analysis. Of those, 259 people’s testimonies that consist of 6,444 sentences were selected

for analysis. Table 4.2 shows the age, gender, and location group of 259 people’s

testimonies.

Table 4.3 Age, gender, and location group of testimonies (N = 259)

Age Gender Location
Adolescence (13-19) 4 Female 69 Fukushima 78
Early adulthood (20-39) 32 Male 190 Iwate 90
Adulthood (40-64) 140 Miyagi 91
Maturity (65>) 78
Not available 5

42



As for age groups, we used Erikson’s lifespan stages psychosocial development theory to
divide the age categories into adolescence (13-19), early adulthood (20-39), adulthood (40-
64) and maturity (65>), since this is one of the most well-known categorisations of ages in
social studies (Erikson, 1950, 1968). As for location, we chose three severely affected areas
to capture prominent impacts of the event: the Fukushima, Iwate, and Miyagi Prefecture.

As for analysis, we employed descriptive analysis between the senses and ISB instances,
and a chi-square statistical analysis to uncover any associations between the senses and the
modes of information needs, as well as between the senses and demographic characteristics
using the IBM SPSS Statistics (Field, 2009). For significant results, we run the post hoc
analysis using Bonferroni correction also using the IBM SPSS Statistics following the steps
described in Beasley and Schumacker (1995), Garcia-Perez and Nunez-Anton (2003), and
Field (2009).

4.3 Results

A total of 1,791 sense-bearing sentences were collected from 6,444 sentences of 259
people’s testimonies in the context of disaster-related 1SB, and they were analysed in this
study. Three senses were appeared in the annotation, such as Sight (N = 933), Hearing (N =

734), and Touch (N = 124). The following is examples of the senses from the testimonies.

e Sight: “I was also watching the broadcasting of the tsunami often in movies, but it seems
that something like this is going to be a big wall, becoming a black wall, and all of them are
going to strike us.” (Adulthood (40-64), Female, Miyagi).

In Japanese: [RINMEITH., K KERDOBMEZSINT-DELERTWATTITE.
Z5LS31DAMAMNT S, REGEIZHE LT, BLEIZH-T, £8bDE
CHICRLEFEE TS AH# LV, |

e Hearing: “The radio was broadcasting how many meters tsunami was all the time.”
(Adulthood (40-64), Female, Miyagi).
InJapanese: TS OFF, HIRHBVHEZTYLGLIC, FBEAA—FMILEE>TUE
ERALX N

e Touch: “In a little while the water got higher and steadily getting higher and higher, the car
seemed to float, so I brought it over there.” (Adulthood (40-64), Female, lwate).
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In Japanese: 5 &2 EDMICKAEL LT, EAEAEAEARKEHT, &
NEVWTWCESIBRELT, HobITHE>TLWHNBL 2T, |

There were sentences where multiple senses were annotated within disaster-related 1SB
context (Figure 4.2). For example, both sight and hearing can be observed from the
following sentences, “I noticed a traffic sign of road closure around here, and I was stopped
by the city council officer and told, “Please turn around and go to the higher ground.” (Early
adulthood (20-39), Female, Iwate). In Japanese: [Z DB Y TEITLOH DIZFAH TILNT,
JRBOAIZCOIBY THEHLMNAT, T3EILT. BEDAITT>TLEEI] EEDLNT,

J

Sight (N=933) Hearing (N=734)

Touch (N=124)

Figure 4.2 Distribution of senses (N = 1,791)

There were 166, 56, 13, and 7 sentences within disaster-related ISB context where sight and
hearing, sight and touch, hearing and touch, and sight, hearing and touch were observed
together, respectively. Thus, in our analysis multiple-sense sentences within disaster-related

ISB context were counted as separate cases.
Disaster-related ISB consists of complex behaviour; for example, a person becomes aware

of surroundings in a disaster situation rather than in everyday lives that make the best use of

their senses. In this thesis, the analysis is based on the sentence level, thus a particular case
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for labelling human senses, we provide a choice for crowd workers that each sentence has
more than one senses. If there are two senses on one sentence and also has one ISB instances,
we replicate the sentences within disaster-related ISB context and put senses on a different

row.

Thus, statistically speaking, applying chi-square analysis to uncover any associations will
violate some of the assumptions but acceptable to answer our research questions. Co-
occurrence of multiple senses in sentences within disaster-related ISB context only makes
Chi-Square test challenging to identify independence. Therefore, if the test shows the
significant difference in the dataset, that is a clear signal to have the difference. On the other
hand, because of the nature of the dataset, it is possible that our test misses the cases where
the independence was indeed there but not picked up by the test.

4.3.1 The use of senses in disaster-related 1SB instances
To understand the relationship between the senses and a set of disaster-related ISB instances,
we looked at the proportion of the senses in the major information seeking concepts such as

information needs, information sources, and information channels.

In our previous work, we showed that disaster-related information needs can be divided into
active and passive information needs. Therefore, our analysis on information needs follows

the same structure.

Active information needs refer to a set of needs inferred from the description of purposeful
ISB to answer a specific query (McKenzie, 2003). The following is an example of the senses
based on active information needs: “Headquarters is in the city hall, so I called them to find
out the current status.” (Adulthood (40-64), Male, Fukushima). In Japanese: 'xt8EAERATH
‘’AIZHADAT., EIABELT. EALGKIRLGDE, 1 Inthis sentence, we observed that

the person was actively seeking for current status.

Passive information needs, conversely, refers to a set of needs inferred from the description
of the information people passively receive and encounter when not actively seeking it out.
The following is an example of the senses based on passive information needs: “Because

the bridge just cracked in the overhead bridge there, I was told that it was closed.” (Early

45



adulthood (20-39), Female, Miyagi). In Japanese: T£5 mZZDEEDE AT, BHE &
S EBRNAST-DT, BITLEDHE->TEOLN-DT, ] Inthissentence, we observed that

the person was passively received the information about earthquake.

Active Needs (N=464)

1,386)

Information Needs (N

Passive Needs (N=922)

75% 100%

M Sight (N=829) Hearing (N=460) Touch (N=97)

Figure 4.3 Proportion of the senses on passive and active information needs

Figure 4.3 portrays the distribution of the senses based on two modes of information needs:
active information needs (N = 464), and passive information needs (N = 922). According
Figure 4.3, the proportion of sight in active information needs was found to be higher than
passive information needs, and the proportion of hearing was lower than passive information
needs. Chi-square test shows that there is a significant association between the senses and
the modes of information needs, ¥2(2, N = 1,386) = 16.707, p <.000. Post hoc tests using
the Bonferroni correction show that the use of sight and hearing are significantly different
across the modes of information needs (sight, p <.000, and hearing, p <.000). However, the
sense of touch was not different across the modes of information needs (p =.920). Therefore,
the use of the senses is affected by the modes of information needs in the context of disaster-
related 1SB.

Furthermore, Figures 4.4(a) and 4.4(b) depict the decomposition of senses based on sub
categories of active and passive information needs that were identified in our study. This
allows us to gain further inside into the use of senses across diverse information needs’

categories.

The breakdown proportion of senses on active information needs is N = 311 for sight, N =

121 for hearing, and N = 32 for touch. With regard to active information needs, sight and
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hearing were identified in all categories except story category, and touch was identified in
current status, disaster information, evacuation instruction, and warning. On the other hand,
the breakdown proportion of senses on passive information needs is N = 518 for sight, N =
339 for hearing, and N = 65 for touch. The proportion was doubled than active information
needs, and Figure 4.4(b) exhibits a similar trend in the senses used by active information
needs. The sense of hearing in passive information needs categories, however, was used
more frequently than sight.

Current Status (N=330) Current Status (N=480)

Disaster Information (N=50) Disaster Information (N=57)

Evacuation Instruction (N=24) Evacuation Instruction (N=132)

=464)

Nuclear Explosion (N=31) Nuclear Explosion (N=37)

Post-disaster Supplies (N=9) Post-disaster Supplies (N=26)

Active Needs (N:
Passive Needs (N=922)

Story (N=0) Story (N=123)

Transportation (N=4) Transportation (N=0)

Warning (N=16) Warning (N=67)

100% 100%

M Sight (N=311) Hearing (N=121) Touch (N=32) M sight (N=518) Hearing (N=339) Touch (N=65)

(a) Active information needs (b) Passive information needs

Figure 4.4 Proportion of the senses on information needs

Figure 4.4 suggests that there could be three groups of sense pattern in the results. The first
group, such as current status, and disaster information is dominated by sight. The second
group, such as evacuation instruction is mostly sensed by hearing. The third group, such as
post-disaster supplies, consist of sight and hearing with are similar proportion. And finally,
categories such as transportation can be merely found in active need mostly through sight,
and story can be found in passive information needs mostly via hearing. Thus, the use of the

senses varied across categories when people received or obtained information.
Figures 4.5(a) and 4.5(b) depict the proportion of senses on sub categories of information

sources and information channels which have been identified in previous chapter.

Information channels are a medium through which people obtain or receive information
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from various information sources, for example, “At that time, the firefighters told me that
the tsunami had already crossed the breakwater, so run away now.” (Adulthood (40-64),
Female, Fukushima). In Japanese: [Z MEFIZIEE 5. HEFEDAD. BFEIEEHZ T,
EENETCWIE-T, EMBC#EKITF 528 2T, 1 In this sentence, we
identified the use of hearing to receive information from the health and safety-related
organisation (sources) via face to face communication (channels). The proportion of senses

on information sources and information channels is N = 933 for sight, N = 734 for hearing,
and N = 124 for touch.

Family/Neigbourhood (N=413) Face to Face (N=638)

Work community/Colleagues (N=169) Phone (N=53)

Health and Safety (N=80) Speakers and Signage (N=47)

=1,791)
=1,791)

Radio (N=34)
Local Government (N=66)

Television (N=28)
Broadcast Media (N=65)

Sources (N
Channels (N:

Mail (N=13)
JMA (N=20)

Internet (N=2)
Unspecified (N=978)

Unspecified (N=976)

75% 100% 100%
M Sight (N=933) Hearing (N=734) Touch (N=124) M Sight (N=933) Hearing (N=734) Touch (N=124)
(a) Information sources (b) Information channels

Figure 4.5 Proportion of the senses on information sources and information channels

Figure 4.5(a) suggests that when people sought or received information from a third-party
such as family, colleagues, and public sectors, the proportion of hearing was twice as much
as sight across all categories. However, the proportion of sight and hearing was conversed
in unspecified category. A close examination suggests that many ISB instances in this
category include the cases where information was obtained by the person itself. In such
cases, the use of sight seems to be more frequent than hearing. Figure 4.5(b) suggest that
there are two patterns of sense usage in information channels. The results are expected. In
other words, information channels such as face to face, phone, radio, speakers had a high
proportion of sight, while tv and mail (include e-mail) tend to have a higher proportion of

sight. However, some non-counter-intuitive pattern in information channels appeared. For
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example, a sentence where touch was appeared and labelled under phone category within
disaster-related ISB concepts, “Because I cannot get in touch with my son at all, I carry the
mobile phone all the time even after the tsunami is settled, and my hands gradually become
swollen and become tired, and I cannot operate the phone anymore, so I switched to the left
hand and use it with the left hand.” (Adulthood (40-64), Female, Fukushima). In Japanese:

TEFELEFLERERINENLGEVEDTETNSL., TOMBHT - EFAE. FRAIRFE
S2ThboH, §o&¥EF (BfE) LELT, FAEAFL, FAL &SI RIZE-
TENTET., yTTLHELLE21=DT, EFICHELBA T, EFTERBHITO-
AT R, |

Similar to information sources, information channels also had an unspecified category which
includes the cases where information was obtained by the person itself. Since our annotation
scheme did not systematically allow us to distinguish the case between self-action and lack

of description, the detail analysis of unspecified categories is left for future work.

4.3.2 Demographic characteristics on the use of senses
To understand the relationship between the senses and demographic characteristics within
the context of disaster-related ISB, Figure 4.6 illustrates the proportion of senses for gender,

location, and age.

Figure 4.6(a) depicts the distribution of the senses based on gender. Male has a larger
proportion (N = 1,363) than female (N = 428) in our datasets. According to Figure 4.6(a),
the proportion of sight in males’ ISB was found to be higher than females and the proportion
of hearing was lower than females. Chi-square test shows that there is a significant
association between the senses and gender, ¥2(2, N = 1,791) = 21.145, p < .000. Post hoc
tests using the Bonferroni correction show that the use of sight and hearing are significantly
different across gender (sight, p <.000, and hearing, p < .000). However, the sense of touch
was not different across gender (p =.548). Therefore, there is an effect of the sense of sight

and hearing on gender in the context of disaster-related I1SB.

Figure 4.6(b) illustrates the distribution of the senses based on location: Iwate Prefecture (N
= 659), Fukushima Prefecture (N = 580), and Miyagi Prefecture (N = 552). According to
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Figure 4.6(b), in Miyagi Prefecture, the proportion of sight is greater, and the proportion of
hearing is less than for the two prefectures. Chi-square test shows that there is a significant
association between the senses and location, ¥2(4, N = 1,791) = 25.274, p < .000. Post hoc
tests using the Bonferroni correction show that the use of sight is significantly different on
Miyagi Prefecture (p < .000), while the use of hearing is significantly different in Miyagi
and Fukushima Prefecture (p < .000) than in lwate Prefecture (p = .230). However, the use
of touch on three prefectures was slightly similar and was not statistically significant.

Therefore, there is an effect of location on the use of senses in the context of disaster-related
ISB.

Male (N=1,363)

Iwate (N=659) 50% 43%
Fukushima (N=580) 48% 47%
Miyagi (N=552) 59% 33%

25% 50% 75% 100%

1,791)
1,791)

Gender (N:
Location (N:

Female (N=428)

25% 50% 5% 100%

M Sight (N=933) W Hearing (N=734) Touch (N=124) I Sight (N=933) [ Hearing (N=734) Touch (N=124)

(a) Gender (b) Location

Adolescence (13-19) (N=27) 22% 1

Early adulthood (20-39) (N=202)

1,791)

Age (N

Adulthood (40-64) (N=1,071)

Maturity (65>) (N=475)

25% 50% 75% 100%

M Sight (N=933) [ Hearing (N=734) Touch (N=124)

(c) Age

Figure 4.6 Proportion of the senses on demographic characteristics
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Figure 4.6(c) demonstrates the distribution of the senses based on age groups. Adulthood
(40-64) has the largest proportion (N = 1,071), followed by maturity (65>) (N = 475), early
adulthood (20-39) (N = 202), adolescence (13-19) (N = 27), and N = 16 without age
information. According to figure, as the age increases the proportion of hearing increases.
On the contrary, the proportion of sight seems to decrease as the age increases. Early
adulthood (20-39), Adulthood (40-64), and Maturity (65>) exhibit a similar pattern.
Adolescence (13-19), however, differs slightly in that hearing is used less often, and sight is
used more often. Chi-square test shows no significant association between senses and age,
v2(6, N =1,791) = 11.172, p = .083.

4.4 Summary

Our findings first showed three out of five human senses, such as sight, hearing, and touch

was identified from disaster-related people’s testimonies.

We then examined the relationship between the senses and two modes of information needs,
such as active information needs, and passive information needs (see Figure 4.3). This
resulted in diverse categories among on active information needs and passive information
needs where people use the sense of sight more frequently on active information needs than
hearing, while people use the sense of hearing more frequently on passive information needs
(see Figure 4.4). Our analysis suggests the sense pattern of passive and active information
needs is more or less the same. For example, information about current status and disaster
information can be gained via sight, and information about evacuation instruction is mostly
sensed by hearing. Therefore, passive and active information needs are an important factor

to understand the use of senses in disaster-related 1SB.

In information sources and information channels, obtaining information from family,
neighbourhood, work community, colleague, or public sectors via face to face
communication, phone, or speakers was frequently observed (see Figure 4.5). Further, the
proportion of hearing was often higher than sight in many categories of information sources
and information channels. As for the unspecified categories, we speculate that the high
proportion of sight is due to the cases where information was obtained by the person itself,

but further study is needed to validate this.
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Furthermore, there were cases where the use of senses was determined by its sources and
channels, not by behavioural choice. For example, if the information is distributed through
speakers, people have to use their hearing to receive it. Thus, our result suggests that the
proportion of senses can vary across the categories of information needs, information

sources, and information channels in the context of disaster-related 1SB.

We also examined the relationship between the senses and demographic characteristics, such
as gender, location, and age, within the context of disaster-related ISB (see Figure 4.6). The
use of senses was significantly varied across gender, location, and age groups in the context
of disaster-related 1SB.
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Chapter 5

Datasets Comparison of Disaster-related
Information Seeking Behaviour (1SB)
Instances

5.1 Aim and methods

Two datasets were collected from different studies in Chapter 3 and 4. The first dataset
consists of 118 people’s testimonies published by local authorities in Ibaraki and Fukushima
Prefectures, respectively. The second dataset consists of 259 people’s testimonies that can
be retrieved both in NHK books and digital archive. Also, the second dataset was sampled
from three affected areas, Miyagi, Iwate, and Fukushima Prefectures, respectively.

Both datasets were applied content analysis to make replicable and valid inferences by
interpreting and coding texts from people’s testimonies by the author (Hsich and Shannon,
2005). By systematically evaluating texts, qualitative data were converted into quantitative
data.

However, a different manner for producing replicable and valid inferences was different
from both datasets. The first dataset validation of the integrity and consistency of annotations
were conducted and examined subsequently by two researchers in ISB domain. Moreover,
the second dataset was used crowdsourcing platform to complete the tasks in a large number
of texts (Yuen et al., 2011; Shiga et al., 2017). Also, the approaches used on the second
dataset was suitable for online annotations on digital format, where on the first dataset was

merely available on paper format.

Furthermore, we had opportunities to investigate the methods used in both datasets. By
comparing both datasets, we gain insight into the impact of the distribution of annotations.
Although annotation methods were not identical in both datasets, they shared the basic

scheme of data annotations.
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This additional chapter aims to compare the distribution of disaster-related ISB annotations
in multiple data collections to identify common patterns based on disaster-related I1SB
instances such as passive and active information needs, information channels, and

information sources.

5.2 Datasets comparison of disaster-related I1SB instances

Information needs were divided into active and passive information needs. Figure 5.1 shows
the second dataset distribution (N = 1,210) is larger than the first dataset (N = 280) with the
proportion of passive information needs (N = 1,024) is larger than active information needs
(N = 466).

On the first dataset, 75% on passive information needs followed by 25% on active
information needs. On the second dataset, 67% on passive information needs followed by
33% on active information needs. This shows that the proportion of active information needs
on the second dataset is larger than active information needs on the first dataset. However,
an overall proportion of the two types of information needs seems to be comparable between

the datasets.

1st Dataset (N=280)

2nd Dataset (N=1,210)

25% 50% 75% 100%

B Active Needs (N=466) [l Passive Needs (N=1,024)

Figure 5.1 Datasets distribution on information needs (N = 1,490)
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5.2.1 Datasets comparison of active and passive information needs categories
Figure 5.2 shows datasets distribution on active and passive information need categories.

Figure 5.2(a) shows datasets distribution on active need categories with N = 70 on the first
dataset, and N = 396 on the second dataset. A clear common pattern we can observe is the
large proportion of the current status category among the two datasets. The proportion of the
disaster information being the second largest category was also common in the two datasets.

Patters of remaining categories were found to be varied.

Figure 5.2(b) shows datasets distribution on passive need categories with N = 210 on the
first dataset, and N = 814 on the second dataset. Both the current status category and
evacuation instruction category were among the most frequent categories in the two datasets.
A noticeable difference was that while the warning category was the most frequent category
in the first dataset, the current status category was the most frequent in the second dataset.
Also, the disaster information category had a high proportion in the first dataset, while the

story category was reasonably high in the second dataset.

I 1st Dataset (N=70) 2nd Dataset (N=396) M 1st Dataset (N=210) 2nd Dataset (N=814)
Current Status (N=328) 70% Current Status (N=471) | 20% 53%
Disaster Information (N=54) 1% Disaster Information (N=85) ?
Education (N=0) Education (N=1)
Evacuation Instruction (N=23) 2& Evacuation Instruction (N=154) ?
Nuclear Explosion (N=27) 7% Nuclear Explosion (N=43) ,‘ZL:
Post-disaster Supplies (N=10) gj; Post-disaster Supplies (N=30) gg;
Story (N=0) Story (N=118) -{3%
Transportation (N=5) 122 Transportation (N=1)
Warning (N=19) 4% Warning (N=121) 7%_
0% 25% 50% 75% 100% 0% 25% 50% 75% 100%
(a) Active information needs categories (b) Passive information needs categories

Figure 5.2 Datasets distribution on active and passive information needs categories
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5.2.2 Datasets comparison of information sources and information channels

Figure 5.3 shows datasets distribution on information sources and information channels. The
sample size of information sources was N = 240 for the first dataset and N = 688 for the
second dataset, and that of information channels was N = 241 for the first dataset and N =
677 for the second dataset, respectively.

As for the comparison of information sources, Figure 5.3(a) shows the most frequent category,
family/neighbourhood, was found to be common between the two datasets. This time, they are 41%
and 49% in the first dataset and second dataset, respectively, and thus, the balance to the rest of the
categories was also similar. However, we also observed some differences. For example, the
broadcast media category was the second frequent category in the first dataset while the work

community/colleagues were the second category in the second dataset.

As for the comparison of information channels, Figure 5.3 (b) shows the face to face
communication being the most frequent category is found to be common among the datasets.
The balance between the face to face category and other categories was different between
the datasets. In the first dataset, the face to face category remained at 38% while the second
dataset reached to 77%. For the rest of categories, no clear pattern of similarity or difference

was observed between the datasets.

[ 1st Dataset (N=240) 2nd Dataset (N=688) M 1st Dataset (N=241) 2nd Dataset (N=677)

Broadcast Media (N=112) Face to Face (N=610)

7%

Family/Neighbourhood (N=437) Internet (N=2)

Foreign Government (N=1) Mail (N=30)
Health and Safety (N=92) Phone (N=92)
JMA (N=32) Radio (N=60)
Local Government (N=71) Speakers and Signage (N=59)

Work community/Colleagues (N=183) Television (N=65)

75% 100% 50% 75% 100%

(a) Information sources categories (b) Information channels categories

Figure 5.3 Datasets distribution on information channels and

information sources categories
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5.3 Summary

This additional chapter examined the impact of two datasets on annotations by qualitatively
comparing the distribution pattern.

Our findings show the annotation patterns on the two datasets were not identical. However,
we observed many cases where two datasets showed a similar pattern in annotated data. This
includes the proportion of active and passive information needs, and the most frequent
category in active information needs, information sources, and information channels. On the
other hand, the category distribution of passive information needs showed more variance
than other variables. Also, it was unlikely to find very similar patterns in less frequently

occurring categories in general.

The above findings also highlight the importance of examining people’s testimonies from

multiple datasets or collections in the investigation of ISB, when possible.
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Chapter 6
Conclusion and Future Work

6.1 Discussion

This thesis aims to improve our understanding of disaster-related information seeking
behaviour (ISB) by providing a detailed description of ISB concepts such as passive and
active information needs, information channels, and information sources, and their
relationships. This research also investigates the role of two important factors in disaster-
related ISB, such as temporal stages of disaster, and human senses.

This section discusses our findings on the modelling of disaster-related 1ISB by considering
similarities and differences from existing studies, the implication on temporal stages of

disaster, and human senses within the context of disaster-related ISB.

6.1.1 Disaster-related 1ISB modelling

Existing literature has been analysed in two major contexts, such as everyday life and work-
related (Savolainen, 2008, 2010). However, a limited number of studies have been
investigated disaster-related 1SB, which is the focus of this thesis as the theoretical
contribution in ISB models. Table 6.1 shows the difference of information needs,
information sources, and information channels used in everyday life, work-related, and
disaster-related ISB.

From ISB model that focuses on everyday life and work-related 1SB refers to a set of
attributes characterising recurrent qualities of both work and free time activities that most
are familiar, ordinary, and routine (Savolainen, 2010). In everyday life I1SB, friends,
neighbours, and relatives appeared to be popular information sources, and newspapers, the
Internet, and television appeared to be popular channels (Savolainen, 2010). The Internet
has become a highly popular channel of information; however, the Internet has not been able
to replace other channels such as the telephone, television, radio, and newspaper in everyday
life 1ISB. Overall, everyday life ISB seems to draw on familiar information sources and

channels that are often used almost routinely.
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Table 6.1 ISB instances used in everyday life, work-related, and disaster-related 1ISB

ISB Instances

Everyday life ISB

Work-related ISB

Disaster-related 1SB

Information need e Health e News (general e Current status
e Consumption news and news e Disaster information
o Leisure about the e Education
organisation) e Evacuation instruction
 Employee o Nuclear explosion
information e Post-disaster supplies
e Staff contact o Story
o Services (i, o Transportation
canteen menu, ¢ Warning
resource booking,
time tables and
such)
Information sources e Friends e Supervisors e Broadcast media
e Neighbours e Administrator e Family/neighbourhood
e Relatives e Manager e Foreign government
e Project leader e Health and safety
e Teachers e Japan Meteorological
e Technician Agency (JMA)
e Co- e Local government
workers/colleagues o Work
community/colleagues
Information channels e Telephone e Word of mouth e Face to face
e Television e Intranet e Internet
e Radio e Internet e Mail
e Internet e Phone
e Radio
e Speakers and signage
e Television

On the other hand, the field of work-related ISB is relatively well-defined and self-
explanatory (Miller and Jablin, 1991; Ikoja-Odongo and Mostert, 2006; Stenmark, 2010).
Information need found in work-related 1SB such as reading news about the organisation
and participating in the online discussion are common, followed by employee information,
staff contact, and services (e.g., canteen menu, resource booking, time tables, and such) with
the most frequently used information sources were internal colleagues (Miller and Jablin,
1991; Stenmark, 2010). Another example within the context of their work environment is in
legislative processes for determining parliamentarians’ information needs that showed

topics on politics, governance, regional and provincial matters and local government were
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closely related within the parliamentary hierarchy (lkoja-Odongo and Mostert, 2006).
Further, word of mouth, recourse to personal experience, friends, relatives and workmates,
were key information sources (Ikoja-Odongo and Mostert, 2006). Thus, the information

sources and channels complement both in everyday life and work-related I1SB.

Furthermore, this thesis focuses on disaster-related ISB, which is different from existing ISB
model that focuses on everyday life and work-related ISB. We provided a detailed account
of disaster-related ISB in the context of a large-scale earthquake and tsunami, the
relationship between passive and active information needs, information channels, and
information sources (see Chapter 3). Our analysis suggests the information needs that
people obtained and received are different from their everyday life information, for example,
information such as current status about family and surroundings, disaster information, and
warning represent some of the common information that people actively seeks. Our analyses
also suggest that information channels were frequently used by people, with no particular
category being more popular than another, as such information sources were varied, for
example, family and neighbourhoods were far more popular information sources than other
categories such as broadcast media. Although some of the category’s distribution of passive
and active information needs, information sources and information channels are smaller than

other categories, Table 6.1 indicated the diversity of disaster-related 1SB concepts.

Some of our findings are comparable to existing disaster-related studies.

The present study in line with an Australian flood case study, Ryan (2013) indicated that
other people such as family, neighbours, and colleagues were either somewhat, very, or the
most important sources of information. Our finding also suggests that family and
neighbourhood are the most popular information sources, and face-to-face was the most
popular channel for both passive and active information needs. Given that the large
proportion of information channels was face-to-face communication, and given that other
common information channels such as TV, radio, and speakers are mostly one-way
communication, the society needs further development of resilient ICT but also two-way
communication technologies where local people’s messages can be efficiently captured,

summarised, and delivered to relevant parties in the community. This implies that effective
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disaster management should exchange valuable information between information channels

as well as affected people located in different places (Imran et al., 2015).

Our findings also suggest that both types of information needs were obtained or received
through a range of information channels and information sources, which is consistent with
GOomez (2013)’s findings on international students during the 2011 Great East Japan
Earthquake. Although not all studies made a clear distinction between information channels
and information sources (e.g., Ryan, 2013; Palen and Liu, 2007; Arai, 2013), and it is true
that sometimes the border between information channels and information sources can be
ambiguous, we found this distinction useful in understanding disaster-related 1SB. One such
example is the pattern of the temporal stages, in which we observed that the proportion of
information channel categories changed over the stages, while that of information sources

did not change drastically.

6.1.2 Implication on temporal stages of disaster

Our findings suggest the importance of considering temporal stages to characterise disaster-
related ISB. Studies on disasters and crisis situations have identified the importance of
temporal stages (Powell, 1954; Dynes, 1970; Neal, 1997). Gomez (2013), for example, used
an extended phase of an emergency during disaster. Gomez (2013) found the continuous
phases from taking shelter in Sendai to life in the city during the aftermath went on often
unmanaged. The evacuation process and safety confirmation, however, were successful
because the students relied on the information that they got from their family and friends of

the same nationality.

In our work, four out of eight socio-temporal stages in Powell’s model were examined.
Examination of other stages is left to future work due to the lack of instances in our dataset.
Our findings also show that the evacuation instruction appears in passive information needs,
not in active information needs. This means that people are passively receiving or
encountering the instruction to evacuate rather than actively seeking it, which support
Gomez (2013) work. Nevertheless, our findings provide empirical evidence to demonstrate
the impact of temporal stages on information needs and information channels and thus
support the importance of examining temporal aspects when considering disaster-related

ISB models. On the other hand, a limitation of Powell’s temporal stages of the disaster was
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identified in the context of our work on ISB. For example, our informants heard a tsunami
warning while they were securing a safe place from an earthquake. In such a situation,
multiple temporal stages can be applied to an ISB instance. Powell’s model does not offer
clear guidance for dealing with these circumstances. Therefore, further development is
needed to tailor the original temporal stage model to ISB-oriented studies.

6.1.3 The use of human senses on disaster-related I1SB

On chapter 4, our findings showed three out of five human senses, such as sight, hearing,
and touch was identified from disaster-related people’s testimonies. Although the
circumstances were different, our findings are in line with a lab-based study of the three
senses modalities on human-vehicle interaction (Riener, 2008). The isolated situation, such
as driving a vehicle or being trapped in a disaster-situation, leads people used their three
senses frequently such as sight, hearing, and touch.

We then examined the relationship between the senses and two modes of information needs,
such as active information needs, and passive information needs (see Figure 4.3). Our
analysis implied to studies about corporeal or embodied information where people’s
testimonies have signal-based to obtain and to receive information (Bates, 2006; Lloyd,
2009). This resulted in diverse categories among on active information needs and passive
information needs where people use the sense of sight more frequently on active information
needs than hearing, while people use the sense of hearing more frequently on passive
information needs (see Figure 4.4). Our analysis suggests the sense pattern of passive and
active information needs is more or less the same. For example, information about current
status and disaster information can be gained via sight, and information about evacuation
instruction is mostly sensed by hearing. Therefore, the modes of information needs (passive
and active information needs) are an important factor to understand the use of senses in
disaster-related ISB.

Further, the proportion of hearing was often higher than sight in many categories of
information sources (e.g., all categories except unspecified category), and information
channels (e.qg., face to face, phone, speaker and signage, and radio) (see Figure 4.5). As for

the unspecified categories, we speculate that the high proportion of sight is due to the cases
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where information was obtained by the person itself, but further study is needed to validate
this.

Furthermore, there were cases where the use of senses was determined by its sources and
channels, not by behavioural choice. For example, if the information is distributed through
speakers, people have to use their hearing to receive it. Previous studies have suggested that
information is actively moving as the attribute of information itself to change the use of
senses (Olsson and Lloyd, 2017). Based on this understanding of how information sources
and information channels modes were utilised for information gathering; thus, diversifying
information sources and information channels for information dissemination (e.g.,
television) could foster an open environment and convenient ways to produce, share, and

consume information and are also important for designing a disaster response program.

Many studies on senses show that the sight was a dominant sense in our daily life (San
Roque et al., 2015). However, our result suggests that the proportion of senses can vary
across the categories of passive and active information needs, information sources, and
information channels in the context of disaster-related ISB. It also supports the importance

of investigating the role of the body in ISB domain as suggested by Cox et al. (2017).

We also examined the relationship between the senses and demographic characteristics, such

as gender, location, and age, within the context of disaster-related I1SB.

As for gender, our results echo the findings of existing studies (Always et al., 1998; Moreno-
Walton, and Koenig, 2016; Polderman et al., 2018) in that the proportion of senses was
different across gender that males had a higher proportion of sight while females had a
higher proportion of hearing than the opposite gender. However, based on Riener (2008)
studies on gender-related human-vehicle interaction that stated that females are more aware

of their senses of touch did not appear in our findings.
In terms of location, the proportion of senses in the three locations was generally similar.

However, in the Miyagi Prefecture, the proportion of sight was larger than the other two

prefectures. This might be because Miyagi is situated closer to the epicentre than the Iwate
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and Fukushima Prefectures. Or this could be due to the geographic characteristic of the area.

Further studies are needed to investigate the effect of location on the use of senses.

In terms of age, we considered Riener’s suggestion that better results could be achieved
using varied age group categories (Riener, 2008). We then used Erikson’s lifespan stages of
developmental theory to classify the age categories (Erikson, 1950; Erikson, 1968). Our
study results show that as a person ages, the use of sight will decrease, and the use of hearing
will increase. However, there is no significant association between the senses based on age

in statistical analysis.

6.1.4 Oral document as data collections for examining disaster-related 1SB
On chapter 5, additionally, our findings suggest that the nature of datasets and the different
approaches taken for studying disaster-related 1SB instances on disaster-related 1SB of the

datasets, thus, influence the findings.

Our findings suggest that oral documents such as written testimonies can be valuable
resources for studying disaster-related 1SB from a large number of populations, as Turner
(2012a); Thatcher et al. (2015) showed. Unlike conventional interviews, we did not have
full control over how testimonies were interviewed, recorded, transcribed, and edited for
publication. Furthermore, it should be noted that the testimonies were not originally
collected for ISB studies, but for a more general purpose of archiving memories of disaster
experiences. These limitations should be taken seriously. However, they offer a rich set of
concepts that allowed us to gain a detailed account of disaster-related ISB. Most importantly,
because they are published works, other researchers can study them to validate, reproduce,
or expand upon our findings. This study also offers a case where oral documents (Turner,

2010) can be exploited as a useful source of studying disaster-related ISB.

In addition, the contribution of the thesis suggests that people’s written testimonies used can
be an alternative source to further analyse disaster-related ISB instances and emerging
factors such as temporal stages and human senses. Those testimonies content can be carried
out with varied approaches. Thus, we propose the temporal stages of disaster and the human
senses as the important factors to consider on the further development disaster-related ISB

modelling.
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6.2 Limitations

We identified multiple limitations. First, the disaster-related ISB hierarchical codes,
instances, and their relationships can be limited to the 2011 Great East Japan Earthquake
and Tsunami, and they might not apply to other types of natural disaster (e.g., hurricane
(Piotrowski and Armstrong, 1998; O’Connor, 2010), bushfire (Cohen et al., 2007), and flood
(Ryan, 2013)). We found that earthquake, tsunami, and nuclear explosion were happening
almost simultaneously. Thus, we do not try to isolate each type of disasters in the analysis,
and we try to capture and understand the complexity of disaster-related ISB by maintaining

the occurrence of multiple disaster types.

Second, we did not have control over the creation or collation of people’s testimonies.
Testimonies used in our study were collected, transcribed, and edited by journalists and
publishers to archive the experiences of affected local people, as opposed to researchers
interviewing people to study ISB. Also, a time lag exists between the event and the
testimonies. All reports used in our study collected and published testimonies approximately
one year after the event. This could affect how people remembered the event and described
their experience. In this approach, one cannot avoid people from forgetting over time, and
the memory could have been deficient as a result of the time-lag, potentially in the time of
a disaster. Nevertheless, Guo and Li (2016), who studied the data collected at a similar time
as our data, demonstrated that people who were affected by the 2011 Great East Japan
Earthquake and Tsunami was able to recall their past-experience that led to raise public
consciousness and motivate appropriate actions. As shown in the result section, our study

was also be able to provide a detailed account of disaster-related 1SB from testimonies.

Third, the frequency of temporal stages in our study is affected by the timing of the
testimonies collected. Our dataset allowed us to collect the data in four out of eight stages
in Powell’s temporal stages of disaster (Powell, 1954). A limitation of Powell’s temporal
stages of the disaster was identified that multiple temporal stages can be applied to an ISB
instance. Powell’s model does not offer clear guidance for dealing with these circumstances.
Therefore, further development is needed to tailor the original temporal stage model to 1SB-

oriented studies.
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Fourth, our study employed a content analysis for studying documents and communication
artefacts. Another approach, i.e., discourse analysis is open for further discussion to study
how language is used between people, both in written and spoken contexts, need to be tried.

Finally, further investigation should be carried out to extend our understanding of the human
senses in disaster-related ISB. Analysis of senses during information seeking involves
multiple elements such as the perception of stimulation, memory system, and recollection
process (DeVito, 2009). Due to the nature of research methodology adapted, however, the
findings of this study remain at the level of analysing descriptions of self-recollection and

self-reporting, rather than neural responses to stimuli.

6.3 Future work

Recommendations for future work are apparent.

The next step is to expand the sample size by analysing more published testimonies. This
will allow us to validate the findings of this study. It will also enable us to examine the effect
of geographic location and occupations, which was difficult to perform in the present study
due to limited sample size and limited information about the provided testimonies. It would
also be important to expand the scope of this research into a disaster-related information
behaviour concept; for example, how information use shapes our understanding of decision-

making in future natural disaster scenarios.
Another direction would involve cross-examination of our findings with studies based on
social network data. This will allow us to gain a more comprehensive understanding of

disaster-related 1SB between those who had Internet access and those who did not.

Further, future research should explore more about the role of the body and its

characteristics, especially within the ISB domain.
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Active Needs (N=71)

214)

Passive Needs (N:

Appendixes

Appendix A:

Relationship between temporal stages and information needs

(a) Active Information Needs

0 Pre-disaster (N=2) 1 Warning (N=8) 2 Threat (N=7) 3impact (N=32) 4 Inventory (N=21)  5Rescue(N=0) 6 Remedy (N=1) 7 Recovery (N=0)

M Current Status [ Disaster Information "/ Warning [l Post-disaster Supplies [l Transportation Unspecified

(b) Passive Information Needs

0 Pre-disaster (N=0) 1 Warning (N=69) 2 Threat (N=31) 3Impact (N=57) 4 Inventory (N=44) 5 Resoue (N=2) 6Remedy (N=5) 7 Recovery (N=6)

[ Warning Il Current Status M Evacuation Instruction [ Disaster Information [ll Story
I Nuclear Explosion [l Post-disaster Supplies Unspecified ] Education [ Transportation
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-285)

Channels (N

=285)

Sources (N

(c) Information Sources

OPre-disaster (N=2) ~1Warning (N=77) 2 Threat(N=38) ~ 3Impact (N=89) 4 Inventory (N=65) ~ 5Rescue(N=2) 6 Remedy (N=6) 7 Recovery (N=6)
M Family/Neighbourhood Il Broadcast Media [ Unspecified M Work community/Colleagues
M Health and Safety N JMA Local Government [ Foreign Government

OPre-disaster (N=2) 1Warning (N=77) 2 Threat (N=38)  3Impact (N=89) 4 Inventory (N=65) 5 Rescue(N=2) 6 Remedy (N=6) 7 Recovery (N=6)

[ FacetoFace [ Unspecified [ Phone [l Television Ml Radio WM Mail Speakers and Signage [ Internet
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Appendix B:

Screening tasks instruction on human senses and disaster-related ISB to

crowd workers

This screening tasks instruction on human senses and disaster-related information-seeking

behaviour was given to crowdsourcing workers presented in Chapter 4.
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1. Screening task instruction on human senses

(H8) HFERHLE~QERKS N5 L

<HEE>

KERYTIH. REEXRBK T —DA TR ET—RARAEINTVIERKBRHESEICLT
R SNEXEZ., HAHNL—IIHE > THELTWEEEFET ., ERMICEK, EXEITHL
TABDORRZFE SRV EENTVSANZHIBIL TLVFEEFET,

SESELTOVECERE, BR, BE, KE. RESIUMETYT. TLhTLADERE
ZUT RPN ZELCHEAT, TORBEEMLELTIRVZR kLTSS, Ffz, —
DOXETI DULDREAZLET 25, BHOBRKZERT S ENTEET,

1. HHEIIRBAZEDHFERIIEEADCETHD  RZDEDELITIRONDZED,
Bl: TISwERE=L, BENIL->TERLATT &, |

2. BEEIIEZMETSENTHD.
Bl: TEDOSBRERMN, HF¥HFrEELTL %, |

3. REIIME L O TR E DEMFFICRAMSNIAKDOBEETH 5.
il . TCDNZ—FT S (EVERDAT B, ]

4 REFEDREICEK>THWOEYERLDIENTH S,
Bl: TEE2&LIZBEVDRVNED, |

5. ME(XEERD—EHHIMAMIICENDITETHD.
Bl TRIZ, BARFE-o M 2B 22 TWIRELFEEBRSATYT &, |

T—2REDEH - BRYKLY

KEEEDHEBRITBICET 2HRICAVET,
RECT—2DICIFIATER D ZFERANELET,

SEHOT—2 ZEICL THXVCERGETHREREZITIEADHYET,
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2. Screening task instruction on information channels

(8] HRERAXEANDFEBRAFRES NILFEHEE

<HEE>

KERYTIH. REEXRBK T —DA TR ET—RARAEINTVIERKBRHESEICLT
ERENT=XEZ, HAHIL—IIH>THELTWEEEFET, EFAMIZE, FXECHL
THRBAFEBICET AFEBROIEENTLILZHL TV EEET,

BMAFREIRE T, ARNEBREZAFIIRICEDNI-AT A TORBOZLETT, XET
DAEIIa=7—Ya Vv AFBERICEFNFT . TR ENOFEBRATFREROER L ZY
TEhINELSHEAT, TORBMEEBLI-ETEIRIVEEBLTLEEWL, &, —DO0
XET 1 DULDBRBIZETHEZFAONAGRITENTH, RLVEYEEZ OGN HBER
ZE—DOREIFERVULESLY,

IFEMAFRK 1 XE@TOAE Pl A2DFE. 1ER)
Bl THHTREODAML, FENRETIET LH2B—NANHD. EEDLNI-DT, BEIZES
1=o

EMAFRER2: A28 —Fy b (Bl:SNS, Dz THAh)
Bl: T2 ITR—CETARLGRBYEREED T, REVHIEEREZITELOT, RES
#4552 &ITLT=,

EHMAFER I EA—IL (Bl : NVAUDEFDEA—ILDPAYE—D)
Bl : TRATHMANS, BEADETERENIETVSEL LVEDA—ILAEEELT=,

FRATEE 4 BFE 9 BEEE. WHEEE. LRED
Bl (RIEI-BEE L GERESRFE LS, |

B|MAFRES: S04 Bl SOF, EFEES A, h—5T4. BESOF)
Bl . TEHMAGRESNEEOH-SOFHoIFHRERELE L=,

ERMAFHER 6 RE—D—EFR Bl : WRE, HEHE, BHLERE. ~NJaT8— F7
4 RARAE—H—, BRE@. BEE. FREE. BFHETR
Bl TEEZESHHENOKEZREROT7T SV VANEIATEEL . |

BHRAFRERT: TLE (BETLE, £FTLE, EHTLE)
Bl THROBDTLENSERERDICENATEE L. |

TERAFER S BIRGL (FHRAFREROERLZL)
Bl T @EMTEE6BENETHOT=. |

T—H2BREOEH - BRYKLY
- KEEEDBERITHICET HHEICAVES,
- ABEOT—ANMICEIRTESR ID ZERAWNV=LET,
- SEDT—REZEICLTHRXPCERLETHRERET O EAHYET,
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3. Screening task instruction on passive information needs

(BE] KBRAXE~DFEBR=——X (ZBH) FNIFTEEE

<HEE>

KERYTIH. REEXRBK T —DA TR ET—RARAEINTVIERKBRHESEICLT
R SNEXEZ., HAINL—IIHE > THELTWEEEFET ., ERMICEK, EXEITHL
T MER=—X] EMENBERAEFNTVEAZHEL TV EFET,

R =——X(2F, BEBHYICHERERD D TR BHR-—X&E RSB0 TERF
BAKROTW L DE—HT S RPN FHR-—IDBHYVFET. SEDE2RI TR, &F
DZHWER-——XDEBROFELHIL TV E, TORNBTESELTWVEEEET,
Tl —DOOXET 1 DUEDATIUNZETDHEBZAONDBEICENTH, RHLEY]
EEZDNDNTINE—DETERVLLFEE,

FEFRE: TEOHATIVE, HETRINICHEREZ T EEDRRIERAT 55
T3IVTY, BoREBNICEREZROHEEDERIF. T =—X8: =—X7 L1 T
BLFEIDOT, TFELFEELY,

——X1: B EOEERE., g, B, BORKR)
Bl TEOHBERRZFENT, BEALEDHEERBRDENCEEE L. |

Z—X2: KEFRER (KEHEHR. BEFR. KEERER. HTHR. FRER
Bl TEDORAEBETEROE1RNET, SSHE+E FEoEFAEEL |

Z—X 3 BRI (GBEETR E BT DER)
Bl NREARBGERIRBFEICIERLUAEDSLSICERSAFE L, |

Z—X4: FFHEHR EEFITETIERGLE)
Bl: TSOANLREE—RERNZRTHELEL, BRLEEDZ1—AAFTNEL, |

——R5: KEROMHHE (HVY ., K BH., KEORH)
Bl: TRSVTATDESANBRERNDBAYERELTCNDEDEBINHYELT, )

Z—X6: thEBEBDERERK MEBEBOHITEZ > - HEEOMEN SEM SRR
Bl . THHL CEEFOANSBENERTREKLIEIEEZEEEL . |

—Z—X7: B (hEERR. FRER
Bl TENEZESHBEN D KEREBRDOT T IVANHY ELT=, |

Z—X8: Z—RX%GL (BH=—ADEd% L. BEBRER=-—X D)
Bl T (R W oBEMMH>THLWTY, |

F—AmMEOERH - BRY HFKLY

- KEEEDFERITHICET HHEICAVES,

BT —AAMICEIIRTESR ID ZFERAWNV-LET,

- SEDT—REZEICLTHRXPCERLGETHRERET I EAHYET,
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4. Screening task instruction on information sources
(] AEBRRXEANDERIRES NILFEEE

<HEE>

AERYTIF. REEXRBK T —DA TR ET—RARAEINTVIERKBRHESEICLT
ERENT=XEZ, HAHIIL—IVIH>THELTWEEEET, EFMIZE, FXECHL
THEBRREICEYT AEBAEFENTVEINZHE L TV EEET,

BHFEE(E. AFLE (HBAVWEIAFLES ELE) FHRORETORLERNOZETT, £
NENDBERFEDEREZLTHHIXNELCHEAT, TORBEEBR LI LTEIRIEEN
LTLEEN, Ffzi —D2OXET 1 DULOERENZBT HEEZONDGERIZENT
b, RLEYEZEZAONDFERRE—DETERVCES L, BERLEBHRNAIAFTELGD
2HGETH. AFLES ELEBEREZRERL TS,

BERFE1 - MEAT 47 BRE, S04, BESNEETRE, TLEGEDEMGKZN L THER
RIS )
f5l: TFLEZEDITRHE, BDBICH-=-DF, ELONAGLRRZETL . |

FHIR 2 - KiE/AA (Rik. A, TEAOEFEFLEFEEDLEH#ED)
Bl . TRELTEEFOREN NERAEINTS '] EEVELE, |

4RI 3 : SMEBAF
Bl TH—2 b5 U TER D %42 80kn BNA SBHT 5 & 5 IETAHY F L1, |

BERIR4 - TEF/E - RRBEER (RARE. HEK. XBERS V74 7HE. RER. 2
=)
Bl . DEROREEZMOEDEBEDY AL ETHFIVADRNT=, |

FHIRS : [RT
Bl MERBFETEREREZMYEL. |

FHiR 6 - A BRGK (MKAMBA. HX&RE&, BF. LK. XEtLV %)
%:F%%&ﬁ%%ﬁ?ﬁﬁ%$%tﬁ%émU&#bﬁﬁ SDRRERRBLEL=. |

IR 7 - BIGOII2=-T«/FER (ME. BR. ER. B, HFLIRES. LZEHED
FHE, HED, ®E)
Bl . NRENBELGERIRFEICSIERT LS ICEERMAGETREINEL, |

fEERIR 8 : HHIRL L
Bl T @EMTEE6BENETHOT=. |

T—H2BREOER - BRYKLY
- KEEEDFERITHICET HHEICAVES,
- AEOT—ANMICEIRTESR ID ZFERAWNV-LET,
- SEDT—REZEICLTHRXPCERLBETHREREZT O EAHYET,
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5. Screening task instruction on active information needs
(fE] RERBEXEADER=—X (BEEIH) SNILFEMEE

<HEE>

KERYTIF. REEXRBK T —DA TR ET—RARAEINTVIERKBRHESEICLT
R SNEXEZ., HANL—IIHE > THELTWEEEFET ., ERMICEK, EXEITHL
T MER=—X] EMENBERAEFNTVEAZHL TV EEET,

BR=——X I, BEHICERERDS TEBHM) BR-—XE. A3 M oP> TELER
ARODTN =3 DE—HT S ZEH] BHR-—ADBHYFT, BoFERERBT H1TAIF
FR-—XNTHTREFEYFEA, SEDEZ RV TR, AIEORBHFER-—IXDERDOFE
ZHELTWEE, ROLBEBRONBTEFELTVELEEFET., ZRICEREGL LN
TEEMENMIBNELEADT, TFELESWL, =, —D2OXET 1 2UEOAHTIY
NZETHEBEZAONDERITENTY, RLBEYIEZAONSNTIYEZ—DETEREY
(S,

FRER: TEOATIVRK., HETECRBMICERERDIGEEDRRICERYT 55
T3IUTY, RBMICERZEZ TR SLBAEDERE, $T 2—X8: @B —_—X74 L]
[CEAELFEITOT, TEELSLEELY,

——X1: B FRiEemYaLoRii., BAY oK)
Bl . e, FRICECRERIER L THEREL, BAGHAM0T, |

——X2: KEFHR (BEFEHR. KTERBR. BRER
Bl TXFARICRYVRE6BEND E#MR L1, |

——X 3 BRI (BEER E B ORR, S#HISHICET H1FR)
5l : TETHELISELTUWEBHIZ TESATHEVDWLLILSLELDT, HATLE
S EBRFELE

Z—X4: [RFLHEHR FEERICHITLERE. WEHRICET H1EHRE L)
Bl TEETRECETIHFLVERNELATLEZRTWEL. |

Z—Xb: KEROMIE (HVU. K BH, K. EXERKORM)
Bl . TZEDRE. SO &2 THEVEDFEREERELE L. |

——X6: KBER CEBRORAFEPCAXTBEHEDER. JNEDIKE
Bl: TOzTHA FERLTRBREZTRIBEREMGELEL . )

——X7:EE (ZRER. TER. CROKRICETHES
Bl . TRFOREREREMD-OIZ. h—F P4 EDFFE LT, |

——X8: BN —XG L (BEMICELERHDVEEED & LEERICET b L.
ZHHICERZEZ (TR =58 DEERDH)
Bl: TTFLEZEDF=6, HEOHRBIKREH/EL TLEL . |

F—AmMEOERH - BRY HFKLY

- KEEEDBERITHICET HHEICAVES,
BT —AANMICEIIRTESR ID ZFERAWNV-LET,
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- SEDT—2 ZHICLTHRXPERBETHRREREITIENHYET,
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Appendix C:

Questions for screening tasks instruction to crowd workers

These questions’ lists for screening tasks instruction on human senses and disaster-related

information-seeking behaviour was given to crowdsourcing workers presented in Chapter 4.
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1. Questions for screening task: Human senses

No Sentence

1 XE1: T 35FZ2DEEDECAT. BRL LS EERNAST-DT, BITLED
o2 TEHLNI=DT, |

2 XE2: I BEHEIERRTE-ATTITE, FELED, HEFHLTF--THEM DTS-
ATI 1, |

3 XEI: I T, £5BEREB<HE-2TUVTC, |

4 XE4: T FERADIFILZEMDHTWVE-ONRRZ=DT, |

S5 XELH: I ZIHEEEBMICHA--TWSEWNSZEE, CCETERIIELRWNES
SEVNS, HD. BOAEIDEELEH>I-OT, EHZZIZLWNIEKRELEKXRBAL®
B> TRV H--ATT 1, |

6 XE6: [ REDAIZCAMNES EB-F-ATTITE, ABEODAYAODEZH»ER
=6, WEIZCIEF > TUVEEN, LTFICTEAT, REDAIZCAM>THENATLNSD
MRZ-ATT 4, |

7T XET: I Eh-=TIHhZ, I

8 XES8: I TH, FAFEETWSEEE, TaIFELLEL] 2T, |

9 XEI: I ZOX3ICEELTW=CEABYFELEENADL, BSAESE=L, FATH
CTCHEMDATERTHFIZCEIEALEERWET, |

10 XE10: T ZLTCHSIADPEIN-EEEEZ. BSADKSICFEELEAEHEVA
THFHFNREL, PLIFDODTEHEF TN ZEIZEST, ANMRZTLBHDTIEAL
M ->T, |

11 XEN: I 22T, hED&., ¥IHTE-ZATY, |

12 XFE12: T o EFEE T BEFATE, DEALGENDT=, |

13 XE13: [ FRBEMG., REZEDODALLTEHN>TWWSAALEENT 1T ANSHD
5, 7aA50ALVWSENELNEBELHALRIZLNST] »TEHNIEATYT R, |

14 XXE14: T ZI(4T72z6. [THFFA. BFOBTTIHE, BFIEESILGEHT
WEITM?] oTREIWLES, T7ab0AF—FBRVIFAEFTEZEELE T, ETEA
TWEFELELD o T, |

15 XE15: T FIVMENT., £33 ANETHDHTOEN, |

16 XFE16: I BhiczGAsd, NRADEBEFEE-STIFLEFY ., FoTIELEF
Y, RZBENEBALHZLHNEVLSEEBIXLTL =, |

17 xxE17: T EI2hl, NRZBYF=EFEFAIC, E2BUOVEERNESETHVEL
1=o |

18 XE18: I ZnlEHZOLnEY . E-E<L{E>THh, |
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19

20

21

22

23

24

25

H<HCHCHL, HBH. ChIFTEDHER->TH, |
5K ANY EETH, |
EhoE/FIIETHESVNLTE2=D, |
ZLTALEFEIZTYTALIZD, |
AECEBOBRAELNREITTY, |
ENELREDNAN-K A, TRTADEL>TLDHATY, |
T. NA>TEHRIHSTT &2, |
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2. Questions for screening task: Information channels

No Sentence

1 XE1: T 353FZZDEEDEZAT, BLB LD EEHRHMNAST-DT, BITLENHT
STEHLN-DT, |

2 XE2: [ TIHEBHESRICE-TWSAEWNWSZEE, CCEFTERIIELGZWNESS
EWVWS, BD. BOAENIDEFELH-DT, EHZZICLWNIFKRLEKLGZAL 2L
Mo TR HH-ATIT 1, |

3 XE3: [ KABILV=HE. HITFAO>TWLWIKYIK, FELEBDIFIMNEIC, 22
D7AF7DEIZ, HEZIZTHRE, BHARZBH K EMN. (@AM ALRNSE-TLNSM
UBEAEICZATR=Y &M, |

4 XEFEA: T HEBEIZKMAZEDICIToT, HEFEICHI->TLLEILV2TLVS LD
LD, BEDITER - ZHAHBL-ESODHKEZFNEYEN-DT, |

5 XE5: TFheEFAX. SE. TEAFHTT, MET, AHhSEENMTYTLSHD
#, B TLKBADE2ATRTW =6, EAD., [H, HFE] oT, |

6 XEG6: [ HREBSALRRISME., B RTFLRELLEHBALENL] 2 TEHN
T. AEFBKREBSADE ZAITHETTELTLNDZATT 4, |

7 XET: I TH, KBLEFEF->TN=DOT, BIKEBBTAN TECTYA] oT, |

8 XES8: I IKTAWAALIEEZE>TNT, £5—AL=ALEXKEBTAL
T. D9OBbDFANEHZCDEEBIZVWAINLRLKRBAE>TLSEEZL T, fAf=B
¥, BSAIEXLEKRE->T, —BPELTEL =, |

9 XE9: lMuELEFELI-TE., GHEMrBLAELT, |

100 XE10: T TH, HEDO LRIV ZBEDY T, FHNICEFIELC T, 145,
BAERLMNL, AMh->TWAMhbha) EE-=b. S5A. A1 T, BEMN2ES
BT ULN=DT, |

11 XE 1 T &R (B FA—NLEFLELTCIR-OTLBAEIGIRETIEAZLT,
A—=LIEENDAITNE DL, BFICIE=-SRAMBEREEZE D, |

12 xZFE12: T T, SO EZAIZHLABBIIOA—IILAELNTET, |

13 XE13: I #595E. RED., AMERETHLTWEIANL, RENNT, *A—
ILREAREZITE, BRETVHAT-VEEL, |

14 XE14: T EHhBEELIZAMNDLEK, |

15 XE15: [ BE-TEIITHBETIND? >TLSIREHXFLTEH, TOA—ILIEFESR
AMTERRRICE VTG, |

16 XEFE16: [ b, filh, RETHEZTD, BN FO—ILAHTZWEEHAFE->TLY
FFIFE,. TH, AZLOR2TWOWENNLHEWATY, |

17 xXEFE17: T LUHZRT. FRIEL T, BEZREN-SHIZEEE, |
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18

19

20

21

22

23

24

25

XE18: [ FOTHEEFL2HENLEMN DT, P21EYEAIL, |
XE19: [ DENBEIICHE-LTHLTT &R, |

XE20: I DLIF. FENRDTDHALPHELWDNLE>TNWSISELTHA—ILLIEAT
TIHE, |

XE2: T A—LBBLVTWAEN > AT, |

XE22: T be2EMELEGOTLSBREMNLEL, 35 —FIZ, TLELER
(BiE) DNOEBEHMMNBS-AT. HHNE L L2 EREVMELALS5G->TLVSD
(T, FEOENSEI-A TR, |

XE2: I FLEZREL, b& 5 EMD. ENARIININLELBNTTIFE, B
£ ERIBOREATNTET, EATRIBOHEN, XFACHVETKMNT-
TW=Dh7%, |

XE2U: I T, FOHETSCAZENT, SCAZENVTWWE S BIZFEAREA
fa. 3mA6mizizY ., HE. DA TIE1OnEBZTWVWAHATLSERAAST
=T, |

XE2: [ #hodEFER T OHATE, 2ENLEMN T, |
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3. Questions for screening task: Passive information needs

No Sentence

1 XE1: T 35FZC0BEBOECAT, BAL LD EERNAS-DT, BITLED
EoTEhhF LT, |

2 XE2: I TIHBEBIGFRICE TS EWVWS T EEHATHLLVEL, |

3 XEJ: I FheEAF. TE. XEZHITT, M E iR ENMELTK
PONRZFELT =, |

4 XE4: T MAPRIS3Ab. BIRFLGRELEHLTAELNL] 2 TEDLALT,
FIERMTTELTLEFE LT |

5 XES: I TH, KBLFSTN-DT, HEN TELTYS] 2T, |

6 XEG6: I RiF, BBETALBHSADEEZHEELTHL, BEZEWLT, FADE
CHIZEIFD2H T NFAZZESTY, |

7TOXET: T EnABFEoTHLEAIESE, TLETKMBELKZREHRMNHKL
bhFE LT, |

8 XES8: T £5AVYDHN (FB) NE2AFMEES>TUV DT, Uo<YLEAS
3v¥P Tl |

9 XE9: T £595L. RETHBULTLAIRENNT, BRELVLAL, £V
)(_}1/75“%1—:0 J

10 XEE10: [ AR HELEANLVK, EELNFELT, |

11 XEN: T #hdvo, @MEAKZRERENGCANMMETOT, E50508%-T
. REWERIEEKGM =L,

12 xZ|12: T CCoOABETREMZHLTUOLM G20, £2<ETH L HELL
S2TRELT, |

13 XER: I BLWLLEBRE=2TIET., NRMEFAEFAZENTERL] oTWLD
AHL o E Mz L, |

14 XFE14: T STIITFEATVSRRDS. KB EBHENMEATVERESFATY T
E. ZFIITEIIHKREETZH TR ITIHE, EIFELT, |

15 XE15: T beoEMBEREGOTLIRLEALEL, £5—FIC. TLELER
(BEE) Mo EBEHARYELT, |

16 xXE16: [ TLEZRR-L. b& 5 ERIWBOBRBENENTET, T TRILED
MBEORHAFEFTRAKL T I EMNRESATLEL ., |

17 xXE17: T RARORAR—Y U2 —DBBRGZ>TOTEHOKEL LENEL

NGEVWEESDTIT>THFELT, |
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18

19

20

21

22

23

24

XE18: [ T, ZFOHETSTCAZENT, SCAHEBUOTVSESBIZEARA
. 3amAemiIziHY, Hé, LDOATIE10m ZBATLBRHATLSIHEHRMNA-
TET, |

XE19: [ T, EEANNEEICSE1 0SS BICEBELIES>TE L, |
XE20: [ BOHTHZHE>THD, FTORFERICLS72ATT ., |

XE2: T sIYBELDRICTSOONEIDER-E. KEEHE., MEEMNLDERRA
TLT=, I

XE2: T TLEZDITSE, BEE-REOERICLIMHRERENDZ 2 —ZN
mNTHY., FTENMDDYFELF, |

XE2: [ m&AEATENOHELTEY., K. EWHSLGVENSIFERTL =, I

XE2: T RPLGUVWL, BAREFEZHEAFOEMTEFE>TLELTL
T. BRELMSNGLENESGIRETLL, |
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4. Questions for screening task: Information sources

No

Sentence

10

11

12

13

14

15

16

XE1: T 35FDEEDECAT., BALLS EERNAAS-DT, BITLEHT
STEHLNI=DT, |

XE2: [ ZTIHABHIGFRICE>TWSEWNWSZEE, CFEFTERIIELZWNESS
EWS, HD., BOAEIDELH=-OT, FHZZIZLVNIEKRELEKLGTALwiEL
Mo TR HH-ATIT 1, |

XE3: [ KAEIWNV=HE, HIZFA>TWVSIKYIE, FELE-BDESIMNEIZ, 2
D2A70LIZ, HEIIZHRE, BARZSLEN, CIITAMAA NS OTLNS M
UEAECATY &M,

XE4: TFREXTARK, SE, KEZRGTT, SHHT, ADLREATYTLSHD
Z, BETLKHDE2ATRTW =L, TAN, [H, O] 2T, |

XES: [AARETH, KK RKEROBMEZSNEZDLRTWATIIFE, £5
WS BLDAEME S, REGECH LT, BLEICH ST, 28D EAHICH
LFEE TS DA, |

XE6: [ BTAR. ZIOETA, mAILEBICEENT, EXDOHHXIIDOETAK
#HE. ZKINFEATHWIAEENKRIFELHATT &L |

XET: I Ehd, CTIZEZETLWRAELOEVED, ELHA,. BSADKIZELH
5L, FOELAIZENZAMNNESL T, AUBEEMNAES5 LT EIALRE, KIZHLHE
WTEREBRSATY, |

XE8: [ ZNHPKFELATT L, EHLXINDORDERDALEDIEBER
T. BSARBELTLWZATHL DML L, |

XE): [ #2272k 56. [THFEA, BFOBTTIHE, HFEFESHoTWL
FIMN?] >TEWES, [7ab0AF—BRVICHEEEZRE T, ETEATL
EFELE] oT, |

XE10: T BEIALIDLESE2ETFAES, |

XEI: I FLETHEK, TRVZLTLESLD., BRBREEESLEVTLESL, &
ROHFIZNTLEELY, |

XE12: T 26, i, RET2EED, BHE/NFO—LH-VWEENELTL
FIIHE, TH, AZLeRNo2TVENRDLENVATY . |

XE13: T AlZ2E>TLWEANDIMLHVNATT &, |

XE14: T T EBODTEIIZLTH, 35ESDAICITOTLT, ELMITLH
TWL, mRAAICEFEINITALELL, |

XE15: [ T, EAICHT>TLWHATT 1, |
XE16: I Tl (RkEE) SARIFT] 2T |
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17

18

19

20

21

22

23

24

25

XE1NT: T LYHAT. FRIEL T, WA EENI-24ICEE, |

XE18: [ §FTH, MELRERERENGAMTHT, E5050H8H-T
b, BLRGHAOT=L, ]

XE19: [ BAEBEL -3 DTI D, E-oTLLT, BEMNKSLSOTLS
EE. IMDFERNES >TSS EE, T LKFIFEATEFLRLE, |

XE2: [ P XYUEADICIT ARV TINEE>=51E, EFEDHEEONFE
L7=DT, EDRTREST, |

XE21: T CGREA) HTEThL., TRXXREMND., (GREA) KE=zo#kITHH
b, RKXXEMNL] 2T, |

XE22: [ <CEIZUNHSDD., BrAL#kiFTR] »TE-=6. Hh-ol=
no, #hof=hil > TE-T, |

XE2: [ beoEMBELEGOTVSIRLALEL, 35 —FIC, TLELER
(BEE) MO ZBEMARS-AT. HHINE L L 2EREVVMBELESS53G-2TLSD
(. FEOENSEKI-A TR, |

XE2: I FLEZREL, &5 EMHD. BRSNS HENTTITE, B
£ ESUBOBENHANTZT T, TNTRILBOHEN., XRECSWVETKIT-
TW=DOhi, |

XE 25 SNBOTHB NI CHWENADL, ToBbITHERIEES, 2TLHD
FHYFELEITE, FHEARIC, CABSSIZHR, BTAEHPOALL I K I4E
REFBOEMN o=, ]
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5. Questions for screening task: Active information needs

No Sentence

1 XE1: FIE#ERREOHMRZRELE L, |

2 XE2: T £YHzT. REHELT, #HZEN-2KIZEE. |

3 XEIJ: MBFTLEDOICEEROEEEROHBEBEERNLZEVHIIERT H-HIZ/N
A—JLIcHEL=, |

4 XEFEL: [ RICEFTEFE T BFATE, DEALEIDT=]

5 XELH: I BIEBFELRDTESDTITOT, SA—NMILOERINL B ENSFEHRES
1=o 1

6 XE6: RTYFLTWBHALEITE, |

7T XET: gAY SEREERASICRERLEL, FLT, FEA YR TE
EIZEMNDEFELT, |

8 XES: STCAHIZEZNEDITREZ1—XTIE, HHEQHREILHY . MY
MELGDLEERHE LEL, |

9 XEI: [#IULMENT., £ 5 ANETHUOTOEN, |

10 XE 10: FEHAFEFERITHEHIC. TRADEESAZR>DTHITTNBEZ A%
BELEL . I

11 XXE 1N TCOESCHY YRR D, A —h—ICEEERL-EZ A,
HBICHAMAREMICIY ICENITHY ) VR RIeEE DEREZHE T,

12 x&E12: THERADODNRDKREEMD LD &, ®IGITITEEL . |

13 XXE13: [ ZBAR—LIZTTEFIIWETH., EFEFELE, |

14 XE14: T #2%R=HK., KEVWEBIVERAN— &S]

15 xE15: TENOREHRIGERL T, SBEOMRHEZFELELZ, |

16 XE 16: TEOERZLTW:=¢EZA, BEOXKERKATICHLI LMY EL
1= |

17 XE17: THLWENIZEDLDIh-EZ. #EOKREZERELLS> L. BEROEARNZE
RTEYFEL, |

18 XE18: I BEAHEHEERL 228D TIMND, Fo2TWLWL T, FEEHLESEH>TLNSC
EE.MDEBRNEDL DTN EE, FNMLKMITEAELLZLNE, |

19 XE19: [§FETH, AELRZBREEREHNGANETLT, Z505DHH-T
3. Z0FELEHIh-=L, |

20 XE 20: TH[F, 5FXERENACDTEZRIREENRZEBICREAGHEEE

FlLf |
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21

22

23

24

XE2: EEL2BICENA->T, 3BEH-FATTIHE., EQOEBEIZWESHh -
TR TRy EREBRBICIEES AV DEETVWAIEEDENS R—2 10
NETEHENAH >TSS LL2>TLWSRELAH-T-AT, |

XE22: [ T, BENFEFAREALGCLESTET, 3<CWUICEST, BIEHE AN
SNTWLIARIZ, B&2EREFIETUYLLALIToRH. BIEHBLLANZED
WD, CHIATI 4, |

XE2Z: MRAFEOHERNREZLEE TR THEAELEL . |

XE24: Th—FEZTLEICEEMATRTELETNE, KZBREH->TLS
DIFMHTHENNTEFE L=, |
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Appendix D:
Project task instruction on human senses and disaster-related ISB to

crowd workers

This project task instruction was given to crowdsourcing workers presented in Chapter 4.
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1. Project instruction: Human senses

Project Instruction: F %
Subject: OO%k [FTA YU ] KRRAXE~ADERERT NILFE/EE

In the message: OO (Lancer’s name) %k
KEBRXEANDERERINIMEEEZERL TV EVW S0 —0D55, HBIZEXDORE
NEWEHIEEIN-EHKIC, XHTTAD I FELTREZSIETL=EWWTWVET,

INLVAEEREDLDICKRELGERREHY F AN, SEMFEL TV EELVXE
(HHWEZEDHFH) OHIE. SI0ETRHYFS . —A. SHIIMARROXELAREZREL T
WZK DT, INILFTERREZDIXEDHIERBER (XK NEYBAEIZGZYETS,

RERRDXEILX PDF 774 IILTIRIHL, SRNILHESHEEDHRIT VLT 7A4ILIZEEAL
TWELSKAKTT, LEN>THEBO I 74 IVIEENTESFITSML TV EE ¢
EZZTHBYET,

REBRADXEICE, KEBILHON-FADEEDMIZ, FL—F—DEENEENLTVET,
Tz, MAPREDFADEENEENTVSEEILHYES . RESE TV ELELEEIZR
BIOFALTHYETDOT, BEDDVXEIXARER CEFINILAEREX) & LTHHE
HWEELSEITTHIETY .

FBEBDIXDHINIAFEETHEL>TLEEL, BDH, FINIILFERBRZESLZAL TV EE
KT ELITF7ANIZEIRNUAERREBGHITESHTFORBELTHYEIOT, £65
LEDLE TRV EEGAL, EEEZEDTWV LTS EENTT,

BiREREEEEIX 1500 AZFPEL TLET . MELFHMEELTRANLET,

REMHOYY T 2 BEE, SNILGFET—20OMEAF, EXFAKE 3 BREZRIFLTVE
Yo BEICEL, YZKDOKENIPBETLELRFELEIOT, [REITEFRAFEEL,

L, BEGHRBAICEYETHS, TREZCRFVEETAEENTY,
BEFTIZ, KBRMXEADERI NG SEROBEZLUTIBELES .

KERY)TlIE. BERFBRADOXEZ., HAHIL—LIZH-THELTWEEET, EFMIC
T, BXEIZH L TCABDRREZFE S -RBAEENTLEINEHIBL TV EEET,

SESBLTOEECERE, R, BE. KE. RESIUMETY. ThThDERE
FZETDPINZELCHAT, TORBEEBLEETEIRVERBL TS LS, Fho —
DOXETI DULDBREAZLET 25, BROBRKZERT S ENTEET,

. REFRACEDHFELEFENDIETHS  RADLDFELEFRLNLDD,
Bl TNy ERF=B, BNILIH>TEEATT &Ko |

2. BEFEZNEI S8NTHD,
Bl: TEDSHEMN, AF Y AF v EELTL S, |

3. KEIMELOFEIINEE DEMBFICRIMEINSEKDEETH S,
Bl : TZONE—ITT 2 (XN ENT B, |
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4 BEFROBECL >THNOEYERLHHENTHD,
B TEEo5L2BLVOENED, |

5. fEI(XBFED—EH AN N BTETHD,
Bl . TR, ﬂ\b\ioh\')%bOT_'J’CL\D’*LT_&MDA/’G?JZOJ

(T—2WEDNRK - BRYKLY
- KEEEDBEHRITHICET HHMEICAVES,
- HAEPT—AAMICEIRTESR ID ZEAWNV=LET,
- SEDT—R2EEICL TRXPERLBETHRERETO> CEAHYET,

BREWEDEADRIE>

- ARTOT ) FOBEVELEADREFIUTORMBIZITVETDT, HoALHITTHR

(S,
A~% BlEZKR)
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2. Project instruction: Passive information needs

Project Instruction: —=—X (Z&})
Subject: OO%k [TRT U F] KREBHXEADEHR=—X (ZBH) SRNILAEEEX

In the message: OO (Lancer’s name) %k
KBRAXEADHER=—X (W) INIFEEEEERL TV LWV S0 —D55,
BICEXEORBRENT WV EHIBI SNERKIZ, HTTOD I FELTEREZ S BTV
WTWFET,

IRV EEEZDLDITKEGEEREHY FEADN, FELTWEEZEVXE (H5
WEZ D) oI, SI0ET&RHY FY, —A. SHIIABRREARZEEL TL =KD T,
IRNUAERR EGLHXEOHTRER R ALYBRREICEY FT,

RERRDXEIL PDF 77/ IILTIRIHL., SRNILHESHEEIEIT VLT 7AILICEEAL TUL
FLARTYT, LN THBO I 7AIIEENTEEHITSML TV EELWEEZT
BYET,

REBRADODXEICE, KEBILHON-FADEEDMIZ, FL—F—DEENEENLTVET,
T, MAPREDADEENEENTVSEEILHYES . RESE TV EELEEIZR
BIFALTHYETDOT, BEDDVXEIXARER CETINILAEREX) & LTHHE
HWEELSEITTHIETY .

FBEBDIXDHIANIFEETHEL>TLEEN, BDH, FINIILFERBRZEZESLZAL TV EE
KT ELITFANIZEIRNUMAERREBHITESHTFORELTHYEIOT, £65
LEDLE TRV EEGAL, EXEEZEDTWV LTS EENTT,

BiREREE2EIX 1500 AZFEL TLET . MELFHEMEELTRANLET,

REMHOYYIT 2 BEEE, SNILGFET—20OMEAF, EXFAKE 3 BREZRFLTVE
Yo BEICEL, YZLDKEIBETLELORFELEIOT, [REITEFRFEEL,

b, BEGHRBIZEYFITH, TREZIRFVEETAEENTT,

SEFTIZ, KBRAXEADFEHR=—X (ZFH) SANUASEEZOBEZUTICEHELE
ER

KERY)TlIE. BERFBRADXEZ., HAHIL—LIZH-THELTWVEEET., EFMIC
[T, EXEICH L TARBOER=—X (RBH) ZEERAEETNTVEINZHELT
W=EEFET,

SEZELTOECERZ—X (Z81) (X, BEMICHERERO D TR BHR=—
RELAIINGROTELEBRARO TNV -ELDE—HT S TZFH] HR=—IDHY
FY. SENDZRY T, REOZHHWER-—XDEROFEEZHIBL TLVZE. £D
RNEZHELTWEEFET, Z—AAERRICHE SN EHAENMIBEVFEREADT, TEE
&L, Ffei —DOXET 1 DUEDATITINZETEHEEZONDGERIZENTH.,
RLVBEUEBAONDSNATITY Z—DEFERULLIZEL,

101



FEFRE: TENATIVE, HETRINITHEREZITMGHEEDRRIERT 55
T3IUTY, BoRBMICHERZROHEEDERIF. T =2—X8: FFW=_—X74 L]
[CEHLFEITOT, TEELSLLESL,

——X1:HBR hEOHESERE. g, B, BORKR)
Bl TEOHBRRZENT, BEELLEOEEREDENCEEEL . |

Z—X2: KERHR (KEFR. BEFER. KFEBER. EHR. ZRER
Bl TRRMEBREHROATLAREEESO(F, FMICRESNHMEICISMERIAICE
DSWhBRRBERIET S, |

——X 3 BT (EEHETR & B DERR)
Bl NREARBGERIREFEICIESRLUAEDRSIHERSAFE L, |

Z—R 4 RFNHER (REFRITHTHEFR)
Bl: TSOANLEBEE—RENERTHEIL, BELELEDZ1—ADRNEL=. |

——R5: KEROHHE (HVYUr, K BH., KEORH)
Bl RS VTAT7DESANBRAERDBAYERELTNDEDERBINHYEL =, )

Z—X6: EDKRERK MEDHITEC o f-H%E)
Bl . THEHLTEEFOANSBENERTRKLI-IEEZEEEL . |

=—X7: EE (BRER. TER. AROKRICETIES
Bl TEEZESHEBEN O KEREBRDT T IVANHY ELT=, |

=—X8: BN =—XGL (FHR=—XDFERLE L. EBNER=—XDRBDH)
Bl T (RRIZ) W OBEMMH>THLWTY, |

T—2MEDEH - BRYKLY
- KEBEDEHRITBICEHT HHARICAVET,
- AEOT—ANMICEIRTESR ID ZEAWV=LET,
- SEDT—REZEICLTHRXPCERLBETHREREZT O CEAHYET,

<BELEHEADXIE>

- ARTOTY FOBEVELEADREFIUTORBIZITVETDOT, H5ALHITHE
(280,

A~ BlEZKRC)
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3. Project instruction: Active information needs

Project Instruction: ——X (REE})
Subject: OO%k [FTRT ¥ F] KREBHXEADFER=—X EEBH) INILIFTEMHESE

In the message: OO (Lancer’s name) %k

KBS EADER=—X BEEH) SRNIMAEEEEZERL TV 500 —D5 5,
BICEXEORBRENT WV EHIBI SNERKIZ, HTTOD Y FELTEREZ S BTV
WTWFET,

IRV EEEZDLDITKEGEEREHY FEADN, FELTWEEZEVWXE (H5
WEZ D) oI, SI0ET&RH Y FY, —A. SHIIABRREARZEEL TL =KD T,
IRNNLAERR EGHXEDHTRER AR ALYBRREICGEY FT,

RERRDXEIL PDF 77/ IILTIRIHEL., SRNILHESHEEIT VLT 7AILICEEAL TUL
FLARTYT, LN THEBO I 7AIIEENTEEHITSML TV EELWEEZT
BYET,

REBRADXEICE, KEBILHON-FADEEDMIZ, FL—F—DEENEELTVET,
Tz, MAPREDADEENEENTVIEEILHYES . RESETLEELEEIZR
BOIFALTHYETOT., BEDDVXEIXARER CEFINILAEREX) & LTHHE
HWEELSEITTHIETY.

FBEBDIXDHIANIFEETHEL>TLEEL, BDH, FINIILFERFRZESLZAL T EE
KT ELITFANIZEIRNUNMAERREBHITESHTFORELTHYEIDOT, £65
LEDLE TRV EEGAL, EEEZEDTWV LTS EENTT,

BiR A EEEIX 1500 AZFEL TLET . MELFHMEELTRANLET,

REMHOYY T 2 BEEE, SNILGFET—20OMEAF, EXFAKE 3 AREZRFLTVE
Yo BEICEL, YZKDOKENIBETLELRFELEIOT, [REITEFAFEEL,

Ll BEGHRBAICEYETH, TREZCRIFVEETAEENTY,
SELTIZ, KBRAXEAOFEHR=—X BBH) SNAFSEXOBMEZLUTICHEEHLET,

KERY)TlIE. BERFBRADXEZ., HAHIL—LIZH-THELTWVEEET., EFMIC
[T, EXEICH L TABEOER=-—X BEBH) ZFEoRBNEFTATLSAZHIEL TL
EEFET,

BH——X (T, BEBHICEREROS B FHR-—X & A0 P TELER
ARODTVEIDE-HT S IREH] BHR-—ADBHY FT. BoFEREZRBT 51TAHIT
BFHR-_—XITHTREFEYVEEA,. SEDE2RI TR, BTEDORERBNER=-—XDRRDOFE
ZHELTWEEE, ROLBEROANBREFBELTWEEEET, RRICHEREZTLI LD
TEEMAENIBVFERADT, TEBLEEL, Ff-l —D2OXET 1 2UEOATIY
AEETHEEZAONDBRICEVNTH, RLBEUEEAONSNATIIZ—DETEREY
(S,
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FIRFE: FTEEDATIVIE, HLETHGRBMVICHERZROEIZEDERRIERT 55
T3IVTY, LBMICEREZTMoHEEDERIF. T =—X8: g =——X7% L]
[CEELFEIDOT, TEFESLEELY,

——X1: B FREeMYEaLORKRE., BYDIKR)
Bl T, FRICECRKIER L THEREIL. BENoGM 7=, J

——X2: KERHR (BEFR. KTERER. HLEHFR
Bl TXFRICRYEE6HBEDC EEMERLT,

Z—X 3 BRI (BEER OB ORR, S#EISHICET 51FR
5l . TETHELLSIELTULWBHRIZ TESATHFREVLASLLLZLDT, HATLE
S EBRFELE

R4 RFNAER REFITHTHER. MHRICET HERE L)
Bl THEETERECETIHLWVERIGLNTLEZRTWEL. |

=Z—Xb5: KFROMEE (HAVU2, K BH. K. EXERORH)
Bl TZEDRE., SOF &2 THIEMEDERZEERLE L. |

Z—X6: RBIER CERORAFECAHITBEHEDER. JIEDIKE
Bl: ToxTH94 FERLTRBREZRTIEREMSFLEL . |

=—X7: EE (BRER. TER. AROKRICETIES
Bl . TRIORRERZMD-DIC, h—FOF%EDFF L=, |

Z—X8: BB L (BARMICHLERHDVEEED & LEERICEYT b4 L.
%EJJE’J(:'I‘%#EE%HHXof:i%éo)ﬁﬂﬁd)&)
Bl T7LEZDIT-5, MEDHEERREHMEL TLVEL . |

T—2MEDEH - BRYKLY
- KEBEDEHRITBICEHT HHARICAVET,
- AEOT—ANMICEIRTESR ID ZEAWV=LET,
- SEDT—REZEICLTHRXPCERLBETHREREZT O CEAHYET,

<BELEHEADXIE>

- ARTOTY FOBEVELEADREFIUTORBIZITVETDOT, H5ALHITHE
(280,

A~ BlEZKRC)
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4. Project instruction: Information sources

Project Instruction: 1&¥R;R
Subject: OO%k [TRT U F] KREHXE~NDERIET NILITE/EE

In the message: OO (Lancer’s name) %k
AREBRRXEADFERBEIANIMGEEEEZERL TV WS 00—0D556, HICEEDHE
EASWEHIEIN-ERIZ, XHTTAD Y FELTERBEZSIE TV ELTLET,

IRV EEEZDLDITKEGEEREHY FEADN, FELTWEEZEVXE (H5
WEZ D) oI, SI0RT&RHY FY, —A. SHIIABRREARZEEL TL =KD T,
IRNUAERR EGHXEDHTRER AR A&LYBRREICEY FT,

RERRDXEIL PDF 77/ IILTIRIHL., SRNILHESHEEIEIT VLT 7AILICEEAL TUL
ECAKXTYT, LEADTHEBO 77 IARENTESAHICSML TV REERWEERT
BYET,

REBRADODXEICE, KEBICHON-FADEEDMIZ, FL—F—DEENEELTVET,
Tz, MAPREDFDEENEENTVSEEILHYES . RESE TV EELEEIZR
BIOFALTHYETDOT, BEDDVXEIXARER CETINILAEREX) & LTHHE
HWEELSEITTHIETY .

FBEBDIXDHIANIFEETHEL>TLEEL, BDH, FINIILFERFRZESLZAL TV EE
KT ELITFANIZEIRNUMAERREBHTESHTFORBELTHYEIDOT, £65
LEDLE TRV EEGAL, EEEZEDTWV LTS EENTT,

BiREREEEEIX 1500 AZFEL TLET . MELFHMEELTRANLET,

REMHOYY T 2 BEE, SNILGFET—20OMEAF, EXFAKE 3 AREZRFLTVE
Yo BEICEL, YZLDKENIPBETLELRFELEIOT, [REITEFAFEEL,

L, BEGRBAICEYETH, TREZCRFVEETAEENTY,
ZEETIZ, KBRAXEADERIANILAEEXOBREZLUTICHEEALES,

KERY)TlIE. BERFBRADXEZ., HAHIL—LIZH-THELTWVEEET., EFMIC
T, EXEICH L TARDOERREE S EBENEFENTVEINZHBHL TV EEET,

SESE LTV EECEREE. AFLE (BAWEAFLES ELE) FRORHTOE
ARDETT . TNENDERENDERLZET AHIXELHAT, TORYEERL
EETRRVERBLTLESL, 2. —DOOXET 1 DULOBERENZLTEHLEER
BNBBRICEVNTH, ZXLBEUNEEZONSBHREZ—DLEITEEVUC S,

BRFE1 - BMEAT 47 BRE, S04, BESNETE, TLEGEDEEKZN L THER
iR 5. )
Bl: TTLEZEDITSE. FADBICBS-DIE. ELoNGLERTL,

ERRIR 2 - RKiE/AA (RiE. A, SEFACEEETEEOEHN)
Bl NRELTESAMORES EBATINTS ! | EEVELT, |
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FERIR 3 : S E BT
Bl TA—=Z 3TN SFEZ 80kn BRANOEHT HE S ICHERNHY F LI, |

T

BRIRE4 - REHE - RIBGEGER (BEE. HEK. XERS VT4 7HE. RIERR.

=)
Bl DEROEEZNOEDHEBEDY A L ETTIVADNRNT=, |

FHIRS : [RT
15'] : r#ﬁ'%uﬁf/i/&m$ﬁéﬁu ") 35 L/T_o ]

fFERIR 6 - A BBK (MRFBE., R&E&., BT, L®. XFELV5)
Bl TEHREARBETHHRAIMEEREZRMY GHOKETORREEELEL =, |

BEIR7 - BiEOaI2=7«/FER (&, BR. FR. &, HFELIRES. LEHED

FHE. HER. ®E)
Bl . NRENBEELGERIRFEICSIERT LS ICEERMAGETREINEL, |

IHE$RIR 8 : fFHEA L
Bl: T BETHTEEG6HEDETHoT=, |

T—AIFOER - Y HKY
- KEBEDRRITBICEHT HHARICAVET,
- AEPT A AMICEIRTESR ID ZEAWNV=LET,
- SEDT—REZEICLTRXPERLGETHREREZTO> CEAHYET,

<BELEHLEADXIE>
- ARTOT) FOBEVELEADREFIUTORBIZITVETDT, H5ALHITTHE

{fZEly,
A~% BEZKR)
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5. Project instruction: Information channels

Project Instruction: 1&#RIFE
Subject: OO#k [TRT ¥V ] KBHAXE~NDHFRAFEES NILIFE5/EE

In the message: OO (Lancer’s name) ¥

KB LEADERAFRESANILFEEE (6) Z2EELTOEEWN509—055,
[CHEEDORENBVEHISNLZERIC, XHTTAD Y FELTREZSETWV N
TWET,

IRV EEEZDLDITKEGEEREHY FEADN, FELTWEEZEVXE (H5
WEZ D) oI, SI0ET&RHY FY, —A. SHIIABRREARZEEL TL =KD T,
IRNUAERR EGLHXEOHTRER R ALYBRREICEY FT,

RERRDXEIL PDF 77/ IILTIRIHL., SRNILHESHEEIEIT VLT 7AILICEEAL TUL
FLARTYT, LN THBO I 7AIIEENTEEHITSML TV EELWEEZT
BYUYET, AITDAHEFRFLTVSAIE. EEFRBENEBRDODNET DT, HETIH
R ELY,

REBRADXEICE, KFBILHON-FADEEDMIZ, FL—F—DEENEENLTVET,
Tz, MAPREDADEENEENTVSEEILHYES . RESE TV ELELEEIZR
BIFALTHYETDOT, BEDDVXEIXARER CEFINILAEREX) & LTHHE
HWEELSEITTHIETY,

FBEBDIXDHINIFEETHEL>TLEEN, BDH, FINIILFERFRZESLZAL TV EE
KBTI FANIZEIRNUMAERREBHITESHTFORELTHYEIDOT, £65
LEDLE TRV EEGAL, EEEZEDTWV LTS EENTT,

BiREREEEEIX 1500 AZFEL TLET . MELFHMEELTRANLET,

KRBEICOVWT TR VEECHARRE2BREE. SNULAFET—20MBIE. FEXFAKERIB
BEZRHLTVET., BEIZRL., JYSORFEARETLEORIELEIDOT, [E
[EEBRLZE,

LlE, BEGHRBICEYFIH, TREZIRFVETAEFENTT,

SEFTIC. KBRMXEADFERAFRBI AN ASEROBEZUTIEELES .

KARY TlE, BERAKRBRADOXEZ. HAHAIL IR ->THEL TV EEET. BEAMIC
T, EXFEITH L TAROBEBAFRBEE >-ERBAETEL TSI ZH LTV &
F9.

SESELTOECERAFRRE. AMNEREAFTIRICEDONIA T 1 7OHS
DZETY, MATHAEIIA=S—Y a3 VEAFRBRICEFENRES. THETILOBEHRA
FRIENDERLZLTIHINELCHAT, TORHEERLELTEIRVERELTCE
S, Ty —DOOXET 1 DULOBREBNIZLETHEEAONSGRICENTEH, RYLE
PMEEZONSRRE—DLEITEEUSESLY,
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IFHRAFREK 1 XETOOE @l ARDE. 15R)
Bl : TETRNEDOANL, ZELPRETEETIBENLH D, LEHLN-DT, BEIZR>
T=o |

HEMAFREE 2 13—y bk B :SNS, Sz THA )
Bl: THTIR—DETHARLGRBRYBEREZED T, RENHIEEERTE-DT., RES
#5552 &IZLT=. |

IEEIAFRIEI: EA—IL (Fl: XY TUDEFDEA—ILPAYE—)
Bl THEBETHMALNDS, BERBLETEREIETLEL LWVEDA—ILAEEEL . |

EMAFRZE 4 BE B AEEE. EFEE. OREHD
Bl TREICEFEZLCGARESREL=, |

EMAFREES: SO Bl S04, ERBESI A, h—5D04. BRI OF)
Bl T RBENF-EON—FOFAoBEREMELEL. |

EMAFREE G RE—D—EFR Bl : RRE., HEHE. BHLERE. ANJaT8— F7
4 ARE—h—, BERER. BEE. 2REE. EFETR
Bl TEEZESHBENOKERERDOT SV AN ATEER L. |

BFHMAFRERT: TLE (BETLE, £FTLE. EHTLE)
Bl THROPDTLENSCERERDICENATEE L. |

FHMAFRZRS: BRAEL (FRAFEBOFRZL)
Bl T @BEMTRE6HBENETHT=. |

T—2REDEH - BRYKLY

- KEEEDOBEHRITHICET HHEICAVES,
CRBEOT—EAWICIETRTER D ZFEANV-LET,

- SEDT—REZEICLTRXPERLBETHREREZT O CEAHYET,

<BELEHEADXIE>

- ARTOTY FOBEVELEADREFIUTORBIZITVETDOT, H5ALHITHE
(280,

A~ BlEZKRC)
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