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Abstract

The future is complex and unpredictable. In particular, it is unlikely to occur, but once it occurs, no one
knows how it will affect our society if X-event, which has a tremendous impact, is created. This study was
conducted only in the climate field to offset the ripple effect of this X-event, and was conducted through in-
depth interviews with experts from the Korea Army Research Center for Future & Innovation and the Army
College. As a result, it was possible to explore what factors would trigger X-event from their discourse and
what X-event would be newly created by spreading them to other fields. Starting with this study, if we
accumulate the discourse of experts in various fields such as population, science and technology, as well as
climate, and other fields other than the Army, we can predict X-event and offset the threats that may arise.

Keywords: X-event, Climate, Global Warming, Food Shortage, Conflict, Korea Army Research Center for Future &
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1. INTRODUCTION

In addition to global warming, abnormal weather such as cold weather, heavy snow, torrential rain, and
drought are occurring more frequently and stronger. As a result, there are problems that have not been predicted
not only for human and property damage but also for health and environment [1]. In this regard, NATO
Secretary-General Jens Stoltenberg designated the climate crisis as a security threat at a 2021 foreign ministers'
meeting [2]. In fact, according to a study by Stanford University in the U.S. published in June 2019 in Nature,
climate has caused 3-20% more disputes over the past century and the likelihood of disputes caused by climate
change will increase further in the future [3]. As you can see in the <Figure 1>, glacial decline due to rising
temperatures is a phenomenon caused by climate change that still occurs.
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Figure 1. Arctic Sea Ice Annual Minimum

To comprehensively address climate crisis challenges, understanding the theoretical foundations of X-
events is crucial. However, there is a significant gap in the existing literature on X-event theory, limiting
our ability to establish robust frameworks and comprehend their significance in the context of climate
change research. Therefore, our primary objective is to conduct a comprehensive theoretical study on X-
events and their implications. Through examining their characteristics, causes, and consequences, we aim
to contribute to proactive crisis prevention and mitigation strategies related to climate-induced X-events. To
achieve this goal, this study was conducted through in-depth interviews with experts from the Korea Army

Research Center for Future & Innovation (KARCFI) and the Army College, a professional organization that

studies the future to explore the emerging threats from such a climate crisis.

2. X-event's Theoretical Study

The biggest feature of the future is 'uncertainty'. This is because it becomes more and more complex and
diverse, and there are various factors that affect the future. X-events are surprising events capable of killing
millions, if not hundreds of millions, of humans happen. Moreover, even without huge loss of lives, capital
stock is decimated, setting back development worldwide for decades. Each of these events is what has come
to be called recently an “extreme” event, or Xevent for short. X-event refers to events that are difficult to
predict and unlikely to occur amid such uncertainties, but when they occur, the event itself is very surprising
and has great ripple effects such as life, loss of territory, and emotional chaos [4].

COVID-19 is a representative climate-related X-event that has occurred recently. As such, X-event has a
tremendous ripple effect, so various studies are being conducted domestically and internationally to predict it.
Even if the X-event is triggered in a specific part, it is amplified by the overall threat of the system due to direct
and indirect effects. In order to respond to such a variable and complex X-event, it is necessary to explore and
converge on mid- to long-term future threats beyond short-term responses [5]. Methods of exploring X-event
include literature exploration, expert interviews, and Internet data surveys. In particular, the goal is to develop
a better understanding of ‘unknown' to establish a type of early warning system for new types of extreme
situations such as war or political and economic crises and to establish preemptive countermeasures [6]. Also,
There is mounting evidence that conflict, climate change, and resource extraction are not only related, but fuel each
other <Figure 2>.
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Figure 2. Climate change, conflict, and resource extraction

3. Analyst Ratings for Climate-Related X-event

40 experts from the KARCFI and the Army College conducted in-depth interviews with Big Question, "What

climate-related X-event can emerge in the near future?" In order to convey the purpose of the study to them
and ensure sufficient research time, a video conference was conducted two weeks before the in-depth interview
and a big question was delivered. As a result, they gave off various ideas, and the researchers boldly fused and
combined similar contents and organized them into 31 as shown in <Table 1>.

Table 1. Summary of expert Opinions

Classif Classifi
L SurveyResults A SurvevResults
icatdon caton
Gokal wartning, reduces agriculnaral capacity, The erupton of It Basldu caused crop darnads,
1 watar shartages, Food shortades dua to changdes 16 farrire, mass refudess, military conflicts, and
in wedetation () miclear usa,
3 Fising sea levels affact agriculniral producton and 17 Er%:r?;agmnjght, d?lgsaswﬁzudouri Era%:lbg‘lﬂs
Besidential Insecurity Caused ' '
typhoans, heat swwaves) Croour (D
) ) Tte explosion of MM, Basldu threatens the
3 The eruption of MM, Baelch causes disasters and 13 sacurity of the Forean Peninsula, mrmsual
lacal abnormal seather (2) wmathar €3)
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Gaobal sarmming intensifies the death of seawsed The four seasons disappear and are divided into
4 and fish and shellfish, and chandes in crop 19 | hot and cold clirrates, resulting in sweaterfood
culvarion, shortages and ecolodical clundes (2)
(Aokal wartring paralyaes sedety due o food
3 shortades, infactions diseases, sodal itfraswucnre 20 |Ice Ade Arrives Due to Explosion of Mr Baskdu
aallapss
Due 1o rising sed levels caused by global Clitnate refugess from Japan, Southeast Asia
& warrring, Territorial and territorial disputes arise 21 | flows into the Eorsan Forinmila dus to rising sea
ch] lavels
B o The collapsa of North Forsa has left industrial
7 | Hising Sea Levsls Increass the Poasibility of 37 |faciliies and energy infrastructire unattended or
Japanese Therasion destravad without pertrission, accelarating
atrvironnatital pollukion,
g Largp-scals power cutades caused by heat waves, 23 Crop cultivation is not possible dws to severs air
freszing tatnperaniras polluton Grallow dusr, fing dust),
) Rising sea lewels flood private homes, near sea 24 Dnie to lack of food due to climmate chands, an
leval the destructon of itrportant national facilities interratonal conflict
. i . . Dnp to natrral disasters, human reeowrces,
10 szlscaslcastgmvtzgﬂﬂr;ual rains send agriculfiral 23 tarraristn, ate Muclsar pallution in Eoarea by
B rng. aaploding Chinsse tclear power platts
1 Tha outhreak and spread of infecticus dissases 25 (Actal Wartning Disappears Honevhbess, Food
caused by warring, (3) War brealis out
Water shortade dus to drought, larde fires, food )
12 a4
shortage () Abnartral catrmecdan fraquettds
13 Heawy rain pardlyezes infrastructiurs, casualties 25 Chly teay seasons exist due to clitmate changds,
surds lifis changes (2
14 Inereased ccouwrmence of akbngrmal clirmates such as 29 A sudden rise in termperatue that chandes the
parthquakes, droughts, and tsunamis (3) QCAdN CUITAnT
30 | Climate residration to quit joke db to diratm crisi
15 Heawy raing causa MNorth Korean sinkholss, IREIrENGN. 1 QUL 30 HEE Cs
causing chaos in Narth Kaorea, 3 Chandes in fish species dus to chandes in the
Earth's axis of rotation

Looking at the expert opinions summarized in <Table 1>, it can be seen that one climate-related X-event
trigger (cause) spreads (results) to X-event in various fields. In other words, there are various X-events in the
ideas expressed by experts at the KARCFI and the Army College. Accordingly, in order to explore climate-
related X-event, the researchers extracted major keywords from <Table 1> and grouped them into causes and
effects, and the results are shown in <Table 2>.
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Table 2. Extracting and grouping key keywords from experts' opinions
¥-event trigder fcause) H—event spread to other areas (results)

Clirmate srarming (23 peopla) Faood shertage (13 peopla)

Rising sea level Scaring agriculnral pricas,
Rising sea temperaturs L Watar shartages reducs produstion,

A sharp rise in temparaturs Lack of farmiland, poor agricultral capacity,
Saafiocd, fish and shellfish deaths intensified,
Eoosrwstatn, crop cultivatot, and fish
spedas chands

I ajor disaster (13 pecpla)
Severe cold, Earthqualia,
Tzunatni, Drought
Twphoons, Torrential rains,
Staortns,

Big Fire Explodes, China's
Muclear Posser Flant

Causs of disputs (7 peopla)

A territorial dispute breals out
Eiver Basin Clangds, Lack of Residence
Increased possikbility of Japanese imrrasion
ERising sea levels flood the coast,
Faod shaortades lsad o intertational
conflict, ssar

Abnormal svaathaer (8 peopla)

Weather evants (Heatwaves,
Freezing tamperatiras),
Lacal abnorimal weather evants,
[ce Ade Acrives, Four Seasons
Gota

Sacial chacs (15 peapla)

Tie destruction o irrportant natdoral fadlites
the outhwealyspread of an infecticr disease
a surda it casudltes
Frivrae hotres, destructon of infrastuctome
Larde—scals poser oatades, risind clitrats

Gravity anomaly (6 peopla)
The earuption of It Baslidu,

eEidnatons
Abnormal convaction, bt = boing in clirrams ;
Earth’s rotation axis change [ Sttoat A =

Worth Korean influence 2 peogds)

The sudden collapse of
Meorth FKorea
Worth Korea Sinkhole Cocurs

Environmental pollution (4 people)

Vo | R VAN

NS

Honavbes disappearance, faclear pollution,
Air polluton (vellewsr dust, fine dust)

As aresult of grouping expert opinions, the cause of the X-event trigger was "climate warming" by a number
of opinions, followed by "food shortage" and "social confusion™ spread by the triggers, followed by "troubles"
and "environmental pollution." In particular, the trigger was climate-related X-event, but the results spread not
only to climate, but also food and housing, but also to international conflicts, war outbreaks, infectious diseases,
honeybee disappearance and nuclear pollution. In addition to the climate-related X-events that many people
expect, various X-events that can be caused by unexpected factors such as North Korea's sudden collapse,
North Korea's sinkhole, and China's nuclear power plant explosion have also been presented.

4. Conclusion

In this study, climate-related X-event was analyzed, and the characteristics of complex, diverse, and
continuous X-event that one X-event can be a trigger and cause various other X-events were confirmed.
Through this study, it is also important to come up with measures to cope with food shortages or social chaos
that many experts predicted as climate-related X-event, but X-event research in various fields is needed to
explore X-event that may occur in unknown areas. The findings of this study emphasize the need for proactive
measures and strategies to enhance our preparedness and response capabilities in the face of X-events. As
uncertainties in the future continue to increase, understanding and anticipating the occurrence of X-events will
contribute to safeguarding lives, territories, and societies from their far-reaching impacts. Starting with this
study, if X-event research in other fields such as population and science and technology and X-event research
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in other groups other than the Army are followed, various opinions will be gathered to generate other ideas to
prepare for the extreme situations that X-event can bring and escape the threat.
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