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1. INTRODUCTION

With the increasingly prominent problem of global climate change,
the frequency of all kinds of natural disasters is increasing, and the
scope of impact is becoming wider and wider. According to the sta-
tistics of the civil affairs bureau, all kinds of natural disasters in
China have caused 243,533 million disasters, 1583 deaths, 6017
million emergency relocation in 2014, and the direct economic
losses have reached 337,38 billion yuan [1]. Natural disasters not
only cause a large number of casualties and economic losses, but
also cause varying degrees of psychological trauma to the affected
people, which may affect individual behavior in the short-term
or even in the long-term [2]. Many cases have shown that anxiety
in disaster scenarios can urge the affected children to make some
aggressive behaviors [3], these experiences of negative psycholog-
ical behaviors will increase the difficulty of rescue and resettle-
ment. If it is not alleviated in time and effectively, it will accumulate
gradually, and easily turn into illegal behavior, or even evolve into
group events [4] and reduce the stability and safety of society [5,6].
Behavior analysis of the disaster victims plays an important role
in crisis management, disaster emergency response and imple-
mentation of evacuation plan [7], and is also one of the core sci-
entific issues in emergency management of public emergencies [8].
Therefore, in order to rescue effectively and block the evolution
and upgrading of individual events, and scientifically formulate
rescue strategies after the disaster, it is necessary to deeply analyze
the mutation mechanism of individual psychological behavior state
of the affected people after natural disasters.
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Aiming at the problem of victim’s rational and irrational behavior during recovery stage in major natural disaster, this paper
analyzed the victim’s psychological and behavioral characteristics and influencing factors during recovery stage based on lots
of literatures and an interview with victims. Besides, a mechanism chart of the formation of the victim’s psychological behavior
and a cusp catastrophe model are constructed. The catastrophe mechanism of the victim’s psychological behavior during
recovery stage is simulated under the influence of the physical demand factors and the emotional needs factors. The two different
functions of the two demand factors are analyzed. The model is partially verified by the investigation data of the disaster area.
Finally, the paper put forward some strategies to cope with victim’s psychology and behavior during recovery stage based on the
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Many researchers have studied the psychology and behavior of the
people affected by climate change and natural disasters. Doherty
and Clayton [9] analyzed three effects of climate change on people’s
psychology: direct psychological impact (ASD or PTSD); indirect
psychological impact (decreased wellbeing); social psychological
impact (social conflict). Norris et al. [10] analyzed more than 160
empirical studies on disasters from 1981 to 2001 and found that the
occurrence of nature disasters would bring people some short- or
long-term psychological problems, such as specific psychological
injury, mental and physical disorders. Aiming at whether there is a
correlation between natural disasters and suicide behavior, Kélves
etal. [11] has analyzed the existing empirical studies and found that
different types of natural disasters have different effects on suicide
rate, and suicide rate is mainly affected by economic conditions. Hu
etal. [12] believed that people had panic behavior in evacuation and
temporary resettlement after the disaster, and panic behavior was
infectious, which made more affected groups panic. Helbing et al.
[13] also simulated the irrational panic escape behavior of groups
under the emergency. Panic psychology and irrational behavior are
easy to lead to stampede events under emergency events, which are
the important factors to increase the loss of life and property [14].
In addition, some studies have proved that people have prosocial
behaviors and show resilience after disasters. Bonanno et al. [15]
found that resilience is mainly related to income, social support
and other factors of the affected people by questionnaire survey and
multivariate analysis. van der Linden [16], Akerlof et al. [17] and
other researchers also used empirical methods to explore the cor-
relation between risk perception and social structure, economy
and other control factors after natural disasters. These studies lay
a theoretical and empirical foundation for exploring the mutation
mechanism of the psychological and behavioral state of the victims.
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However, there are some deficiencies in the current researches on
natural disasters and psychological behaviors of disaster victims.
First, researchers only analyze whether natural disasters will cause
people’s psychological and behavioral abnormalities, and they pay
more attention to the results of people’s behavior after natural
disasters, and lack researches of the process mechanism of psycho-
logical behavior changes of the victims which caused by natural
disasters; second, the existing empirical methods assume that the
control factors and the psychological behaviors of the victims are
linear and continuous, and this assumption has limitations in the
research of the real psychology of the victims. Vallacher and Nowak
[18] analyzes that the social psychology is dynamic and complex,
which is difficult and hard to describe with the traditional methods
and empirical researches and needs to be further explained by the
system theory. As an important branch of system theory, catastro-
phe theory can better analyze the system which is unknown by the
internal function mechanism.

Catastrophe theory is a theory put forward by Thom [19], a French
mathematician, which studies the phenomenon of system’s jump-
ing and discontinuity change caused by the continuous change
of external control parameters in the system. Zeeman [21] made
further research on catastrophe theory and proposed Zeeman
mutation mechanism, and analyzed several characteristics of cusp
mutation system: (1) The system has polymorphism, and with the
change of control system parameters, the system will jump from
one stable state to another; (2) The system is inaccessible, and there
is no absolute stable state between different states of the system. In
reality, it is inaccessible; (3) The system is divergent, two similar
paths near the bifurcation set of control system change will make
the system reach two completely different states; (4) The system is
hysteretic, it will take some time for the system to recover to the
original state after a disturbance change.

Catastrophe theory is a theory based on topology, bifurcation
theory and stability theory. It directly deals with discontinuity
without any special internal mechanism, which makes it particu-
larly suitable for studying the system with unknown internal func-
tion and can effectively explain the “black box” problem. When
the system has the above catastrophe characteristics, catastrophe
theory can be used to explain [20]. Zeeman [21] and Stewart and
Peregoy [22] applied catastrophe theory to the study of psychol-
ogy and elaborated some specific hypotheses of catastrophe theory
to describe people’s attitude change. van der Maas et al. [23] also
applied catastrophe theory to the mutation mechanism analysis of
people’s attitude change, and proved the feasibility of catastrophe
theory model to describe attitude change with empirical data. Scott
[24] gave an effective explanation for the clinical psychological phe-
nomena that cannot be explained by other theories in clinical psy-
chology, such as schizophrenia, emotional disorders, aggression,
etc. using catastrophe theory. Flay [25] thinks that people’s psy-
chological process and social behavior cannot be simply expressed
by gradient function, which satisfy some characteristics of cusp
or butterfly mutation model, and summarizes the cusp mutation
model is more suitable for describing people’s behavior changes.
Catastrophe theory can not only study social science problems
[26], but also analyze the behavior of employees in enterprise man-
agement. Xu and Bin [27] etc. use catastrophe theory to analyze
the anti-production behavior of employees in enterprises, conflict
behavior [28,29], team knowledge sharing behavior [30], sudden
change of employees’ behavior [31], etc. Yiu and Cheung [32]

analyzed the characteristics of employee conflict behavior in the
construction industry and established a cusp catastrophe model.
At the same time, the data showed that cusp catastrophe model
was better than linear model and regression model to fit employ-
ee’s conflict behavior. Chen [33] explained that the random cusp
catastrophe model can well analyze the rational and irrational
behaviors in social behaviors, and illustrated the application of the
catastrophe model in social behaviors with examples.

To sum up, catastrophe theory can well analyze the changes of
human psychological attitude, sudden changes of behavior and
other social psychological behavior phenomena, which provides
a theoretical basis and reference for the study of the catastrophe
mechanism of the psychological behavior of the victims after nat-
ural disasters. However, the psychological behavior state of disas-
ter victims is very different from that of ordinary emergencies
and behavior change of employees, and has its own unique influ-
ence evolution mechanism. At present, there are few literatures
to analyze the mutation mechanism of psychological behavior
state of disaster victims, which needs further in-depth analysis.
Therefore, based on the existing literatures and the investiga-
tions of the disaster area, this paper analyzes the characteristics
and influencing factors of the psychological behavior state of
the disaster victims, and based on this, constructs the catastro-
phe model of the disaster victims™ psychological behavior state,
explains the sudden change of the psychological behavior state of
the disaster victims by using the catastrophe theory, and deeply
analyzes the process change of the psychological behavior of the
disaster victims, in order to effectively provide the theoretical
basis of implementing the psychological intervention and rescu-
ing in time after the disaster.

2. ANALYSIS OF THE INFLUENCING
FACTORS AND CHARACTERISTICS
OF THE INDIVIDUAL PSYCHOLOGICAL
BEHAVIOR STATE OF THE VICTIMS

2.1. Analysis of Characteristics of the
Psychological and Behavioral State
of the Victims

In view of whether natural disasters will change the existing social
and economic relations and lead to the abnormal behaviors of
the affected people, Castillo and Carter [34] studied the altruistic
behavior, trust and reciprocal behavior in 30 communities suffered
from Hurricane Mitch in 1988 in Honduras. It was found that the
mean value and variance of the behaviors of the affected people
changed nonlinearly with the magnitude of the disaster impact, and
moderate impact of natural disaster will improve people’s coopera-
tive and reciprocal and prosocial behavior, but some families suffer
from economic pressure, such as the loss of shelter, the huge loss
of living resources and so on, and in order to maintain their live-
lihood, they have uncooperative behavior, even conflict behavior.
Kan [35] believes that people will have different psychological char-
acteristics after disasters, sometimes they will bravely take respon-
sibility, but sometimes they will choose to withdraw and escape.
The dynamic disaster management model proposed by John leach
also analyzes some special behaviors of victims in the impact stage
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of disaster. About 15% of these behaviors are emotional out of
control and overactive behavior, 75% are tense behavior and lack
of initiative behavior, 10% are calm behavior and behavior with
certain leadership [36]. Defu [37] analyzed the characteristics of
farmers’ disaster psychology and behavior, and found that people’s
psychological behavior has the characteristics of limited rationality
and shortsightedness, and often shows some emotional behavior
and extreme behavior in a short period of time. Huagui [38]
believed that the individual behavior reaction of the victims was the
external expression of their psychology. According to the rational
degree of the victims’ response to the disaster, the behaviors of the
victims were divided into panic behavior and calm behavior. It was
found that the behaviors of the victims were affected by the dis-
tance of psychological state, and the small change of the distance of
state would lead to different behaviors, and further divided into six
categories, such as Figure 1.

Through the analysis above, we can see that the psychological
behavior state of the victims after the natural disaster has the
following four characteristics, as shown in Table 1.

It can be seen that the characteristics of the psychological and
behavioral state of the victims in the natural disaster scenario are
in line with Zeeman’s mutation characteristics. The cusp catastrophe
model can be used to describe the mutation mechanism of the
psychological and behavioral state of the victims.

2.2. Analysis on the Influencing Factors of
Individual Psychological Behavior of
the Victims

People’s psychological behavior is affected by many factors under
emergencies. Duoyong [39] divides the individual fear behavior
into four categories: event itself, society, individual and the fac-
tors related to individual and disaster event, and establishes the
individual fear model, and analyzes that individual fear mainly
comes from psychological expectation. Qingguo and Xiaoyi [40]
believes that human behavior in emergencies is a function of psy-
chology, surrounding atmosphere and information, and analyzed
the influence of various factors on human behavior. Some schol-
ars also think that risk cognition is the key factor to determine
people’s psychological and behavioral states after disasters. The
level of risk cognition determines different psychological and
behavioral states of the victims [41], and people’s risk cognition
is determined by different factors, such as the influence on social
trust, individual disaster experience, psychological distance and
other variables [42-44].

However, behavioral science believes that people’s various behav-
iors are caused by certain motives, which arise from various needs
of people’s bodies [45]. In order to satisfy various needs, people
need to determine their own behavior goals, and then take a series
of actions. Huijuan et al. [46] conducted a study on people’s psy-
chological problems after the Tangshan earthquake through more
than 2000 questionnaires, and found that people’s material needs
were extremely intense after the disaster, it was because that nat-
ural disasters had greater destructive power on people’s living
conditions than other emergencies, and survival instinct urged
people to pay more attention to material needs. At the same time,
it is found that people still have psychological needs to be com-
forted and concerned in a long time after the disaster. From July
to August in 2013, the research group went to Lushan County, the
severely affected area of Yaan earthquake, for field investigation.
The investigation time was three months after the Yaan earth-
quake. The victims’ mood was basically stable and in the post
disaster recovery period. Through interviews and individual ques-
tionnaires, it is concluded that people’s psychological distress was
mainly caused by economic loss. Although the government gave
some subsidies, it was far from enough that can make up for the
losses caused by the earthquake. Although people’s emotions grad-
ually return to normal after the disaster, we find that more than
80% of the victims still have anxiety, panic and other emotions
through the post-traumatic stress disorder self-assessment table,
and they cannot invest in the post disaster reconstruction work
well. They are eager for emotional communication between people
and have certain prosocial behavior. According to the survey data,

Table 1 Characteristics of victims’ psychology and behavior under
natural disasters scenarios

Behavior
characteristics
of victims

Specific description

1. Bimodality =~ After the disaster, people’s psychological behavior state
is only rational and irrational, which is especially
embodied in the rational behavior of prosocial
behavior and reciprocal cooperation; the irrational
behavior of conflict, distrust and panic, etc.

2. Unreachability After the disaster, people’s behavior is either rational
or irrational, there is no intermediate state, and the
change of people’s behavior is nonlinear.

When people’s behavior state is in critical equilibrium
state, small change of state distance will lead to
people’s different behaviors.

It will take some time for people to change from irra-
tional behavior to rational behavior after disaster.

3. Bifurcation

4. Hysteresis

Individualism

“Wooden chicken” behavior
Escaping behavior
Excessive defensive behavior

P

Effective asylum

» calm behavior

panic behavior <

»

Self sacrifice and saving behavior

Leadership behavior

Collectivism

Figure 1 Victims’ behavioral response types.
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the needs of people in the post disaster recovery period are mainly
two aspects: material and emotional needs. Through the material
needs to satisfy the food, clothing, housing, transportation and
life safety after the disaster, through the emotional needs to sat-
isfy their sense of destination, eliminate the loneliness and depres-
sion after the disaster. The satisfaction degree of these two needs
determines the risk cognition level of the affected people, and then
determines the degree of panic and the rational degree of behavior.
Risk cognition plays an intermediary role between needs and
psychological behavior. According to the literature analysis and
field survey summary above, the influencing factors of the psycho-
logical behavior of the victims under the natural disaster scenario
are shown in Table 2.

2.3. Analysis on the Formation Mechanism
of Individual Psychological Behavior
Changes of Victims

In this paper, the individual psychological behavior of the vic-
tims is defined the psychological behavior of the victims in the
recovery period after natural disasters. Based on the literature
analysis and field research above, it can be seen that the material
and emotional demand factors in this period will affect people’s

psychological cognitive evaluation, and then determine people’s
behavior. The psychological behavior of the victims may suddenly
change between panic and calm behavior. This sudden change is
caused by the mutation of distance perception of people’s psycho-
logical state. The occurrence of natural disasters will break people’s
existing psychological balance state, resulting in a state distance
[37]. When the state distance exceeds a certain threshold, people’s
psychological behavior will be in different states, resulting in a
kind of jumping change. Based on Huagui’s psychological behavior
framework, this paper puts forward a change mechanism model of
the psychological behavior of victims under natural disasters, as
shown in Figure 2.

According to the formation mechanism model, there are two kinds
of relatively stable psychological behavior states of the victims after
natural disasters: panic and calm behavior. Panic behavior is a neg-
ative steady state. In this state, the disaster victims will have fear,
quarrel with other disaster victims, conflict behavior, and even
plunder materials and other risk behaviors that threaten social sta-
bility and order. However, when the psychological state distance
of the victims gradually reduces to the psychological perception
threshold, people’s behavior may suddenly turn into calm behavior,
such as actively participating in the post disaster rescue and
reconstruction work, helping other victims and other prosocial
behaviors.

Table 2 Factors of victims’ psychology and behavior under natural disaster scenario

Influencing factors Specific description

References

Material demand factors

of the victims.

Emotional demand factors

To meet the basic needs of the affected people in terms of
clothing, food, housing, transportation and medical and
health care, mainly to maintain the basic life and life safety

Research on the disaster area of Lushan County in Sichuan
Yaan earthquake in 2013 [46]; Tangshan earthquake
related psychological problems [47]; “Sangmei” typhoon
psychological influencing factors [48]; connotation mode
of disaster relief demand

Comfort and psychological guidance from mental health [49]

personnel, volunteers, relatives and friends, which is a

kind of psychological comfort demand.
Risk cognition

The process of processing, filtering and decoding signals

[41-44,50,51]

related risk to form a self-understanding of risk and plays
an important role in promoting people’s risk behaviors.

Material demand

factors
Rescue food and
clothes;
Accommodation and
post disaster
traffic;
Medical and health
conditions

Psychological
cognitive
evaluation

Emotional demand

Behavior

factors State
Social support; distance
Group interaction; perception
Social trust mutation

Irrational
Negative / behavior
steady Pani .
Panic state anic, passive
> waiting; quarrel,
behavior group event; =~
Looting materials
and conflicts
A
len
e Mutation
A\ 4 .
Negative / V/
steady
Calm state Rational behavior
behavior > Judge the surrounding
environment calmly;
Actively fight
against disasters and
cooperate

Figure 2 Formation mechanism for individual victim’s psychological behavior changes during the recovery stage of natural disasters.
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3. ESTABLISHMENT OF CUSP CATASTROPHE
MODEL OF INDIVIDUAL PSYCHOLOGICAL
BEHAVIOR AND SIMULATION ANALYSIS
OF MUTATION MECHANISM

3.1. Construction of Cusp Catastrophe
Model of Individual Psychological
Behavior of Victims

According to the formation mechanism of the individual psycho-
logical behavior state of the disaster victims, the individual psycho-
logical behavior state of the disaster victims can be regarded as the
conjugates of material demand factors and emotional demand factors
after the disaster. The individual psychological behavior x of the vic-
tims is regarded as the state variable, and the satisfaction degree u of
the material demand factor and the satisfaction degree v of the emo-
tional demand factor are regarded as the control variables to control
the individual psychological behavior of the victims. The individual
psychological behavior x is measured by the perception degree of
psychological state, u, v, x € [-1, 1]. V represents the potential func-
tion of the cusp catastrophe model of individual psychological state
behavior of the victims [19], as shown in formula (1).

Vi, u,v)=xt +ux? +vx (1)

The psychological behavior surface M of the victims is the set of
equilibrium points of the catastrophe model, i.e., the equilibrium
surface of the catastrophe model, as shown in formula (2).

Mo oV (x,u,v)

=4x> +2ux+v=0 (2)
ox

The set of singularities # is the second derivative of potential
function V, as shown in formula (3).

N=12x*+2u=0 ®)

The catastrophe area B of the psychological behavior of the vic-
tims is the set of bifurcation points of the catastrophe model, which
is the solution obtained by the simultaneous elimination of x by
formulas (2) and (3), as shown in formula (4).

B=8u’+27v* =0 (4)

Formula (2) is a cubic equation, which has either one real root or
three real roots. The number of real roots is determined by the
determination formula A:

A=8u> +27v2

Formula (2) is a equilibrium surface equation of individual psycho-
logical behavior state of the victims. Assuming that the satisfaction
degree of material and emotional needs and the perception degree
of psychological state of the victims are the values between the
intervals [—1, 1], the greater the satisfaction degree of material and
emotional needs is, the smaller the perception degree of psycholog-
ical state is. According to formula (2), Matlab is used to simulate the
influence of continuous changes of control variables between the
intervals [—1, 1] on the state variables. Random values of u and v

in [-1, 1] interval is determined by rand function, a set of data is
a set of u and v, i.e., (4, v), randomly composed of 1000 data. In
order to satisfy the formula (2), the perception of mental state x
also changes in turn. Finally, the equilibrium surface of the cusp
catastrophe model of the individual psychological state of the vic-
tims can be obtained as shown in Figure 3. Then, according to this
method, use formula (4) to get the bifurcation set of cusp catastro-
phe of the individual psychological behavior of the victims, i.e., the
projection of the fold surface in Figure 3 on the control surface, as
shown in Figure 4. When A > 0, formula (2) has only one real root.
The continuous change of control variables u and V will cause the
stable change of state variable x, and the psychological behavior of
the victims will be in a stable state. When A = 0, u and v satisfying
formula (2) have the same real roots, even when u = v = 0, the three
real roots are the same. At this time, the psychological behavior
of the victims is in a critical stable state. When A < 0, the three
real roots of formula (2) are not the same. It can also be seen from
Figures 3 and 4 that the psychological behavior of the victims is

1
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Figure 3 The cusp catastrophe model equilibrium of individual victim’s
psychological behavior.
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Figure 4 The bifurcation set of cusp catastrophe model of individual
victim’s psychological behavior.
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unstable at this time, which is also the mutation of the psychologi-
cal behavior of the victims at this time [52].

3.2. Mechanism Analysis of Individual
Psychological Behavior Mutation
of Victims

According to the cusp catastrophe model equilibrium surface
of individual victim’s psychological behavior in Figure 3 and the
bifurcation set of cusp catastrophe model of individual victim’s
psychological behavior in Figure 4, after being rotated and sim-
plified, and the visual graphs of Figures 3 and 4 are drawn with
the software Visio. Figure 4 is the projection of the fold surface in
Figure 3 on the control surface, and the visual model of individ-
ual psychological behavior state evolution of the victims after the
occurrence of natural disasters is obtained, as shown in Figure 5.
This can analyze the causes, process and degree of individual psy-
chological behavior of the victims. The balance surface in Figure 5
is divided into three parts: the upper, the middle and the lower
leaf. The upper leaf represents the calm behavior of the victims, the
lower leaf represents the panic behavior of the victims. The individ-
ual psychological behavior of the victims is relatively stable in the
upper and lower leaves of the balance surface, and the middle leaf is
an unstable state, i.e., the region where the individual psychological
behavior of the victims suddenly changes.

When the change curve of individual psychological behavior of
the victims in Figure 5 is a — b or d — e, the perception distance
of psychological state of the victims Ax gradually increases, but
it has not exceeded the psychological perception threshold, and
the degree of calmness of the victims gradually decreases. They
become more and more irrational, which is still a gradual change,
and no sudden change has occurred. When passing through points
b and e respectively, the psychological behavior curve of the victims
passes through bifurcation region B, which suddenly changes from
calm to panic behavior. However, there are differences between the
curves f1 and f2 projected to the set of control plane bifurcation
points, which shows that the degree of panic caused by these two
different behavior changes is different. When the state curve of psy-
chological behavior of the victims is b — ¢, Afl = x(u,, v,) — x(u,, v ),
while when the state curve of psychological behavior of the victims

ol R e

THRTRER

Figure 5 The intuitive evolution model of individual victim’s psychological
behavior of nature disaster during recovery stage.

ise— f, A2 = x(u, v) — x(u, v), and it is easy to find that Af2 >
Afl through the bifurcation set of the control surface, which indi-
cates that the harm degree of the curve of psychological behavior
d — e — fis more serious. At this time, the psychological behavior
of the victims may be looting materials, conflicting with others or
even group affairs. When the psychological behavior curve is a —
b — ¢, the victims may only panic and wait for rescue passively,
which does not pose a great threat to social stability and order.

Through the analyses above, it can be seen that when the material
and emotional needs of the victims are constantly changing, the
psychological behavior of the victims will jump from calm to panic
behavior, which poses a huge threat to the stability and order of the
society, but the material and emotional needs factors have different
effects on the psychological behavior of the victims. There are two
situations to discuss:

(1) Case 1: when the material demand of the victims is greater than
zero, i.e.,, when u > 0, 8u® + 27v* > 0, formula (4) has no solution,
and the individual psychological behavior curve of the victims does
not go through bifurcation set. With the continuous change of v,
the psychological behavior state of the victims is only continuous
change, and there is no jump phenomenon;

(2) Case 2: when the individual material demand of the victims is
not more than zero, i.e., when u <0, 8u* + 27v* < 0, the formula (4)
has a solution. From Figure 4 it can be seen that when v gradu-
ally changes from -1 to +1, the psychological behavior curve of the
victims passes through the bifurcation set, and the psychological
behavior state of the victims suddenly jumps.

According to the catastrophe theory, the degree of material demand
satisfaction u is the splitting factor, i.e., the change of u will split
the balance surface M and produce different states, which deter-
mines whether the psychological behavior of the victims will sud-
denly change. As shown in Figure 5, when the material demand
satisfaction reaches a relatively high level, i.e., when u is close to 1,
with the continuous change of emotional demand satisfaction, the
individual psychological behavior curve CP of the victims changes
continuously from the upper leaf of the balance surface to the lower
leaf, and its projection on the control surface does not go through
the bifurcation set, indicating that the calm level of the victims is
becoming gradually lower, but it will not suddenly evolve into an
irrational threat to social stability, which is going to take a while,
while emotional demand factor v is a regular factor, i.e., when
u > 0, the change of v only causes the smooth change of state vari-
ables. Through Figures 4 and 5, it can be seen that when the satis-
faction degree of material demand u decreases to 0, the slight change
of emotional demand factor v will produce different behavior
paths n1 and n2. The nl curve reaches the lower leaf of the balance
surface through the bifurcation region, resulting in panic behavior,
while the n2 curve reaches the upper leaf of the balance surface
through the bifurcation region, resulting in calm behavior.

4. LOCAL VERIFICATION OF POINT
MUTATION MODEL OF INDIVIDUAL
PSYCHOLOGICAL BEHAVIOR OF VICTIMS

Under the natural disaster situation, the individual psychological
behavior mutation of the victims is instantaneous and dynamic,
and its mutation process is difficult to capture. It is difficult to
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describe the cusp mutation process of the individual psychological
behavior of the victims with the actual data. This paper uses the
method of questionnaire survey to locally verify the two control
variable types of material demand and emotional demand, and
illustrates the validity of the model.

In this study, the disaster victims in Lushan County were randomly
sampled and investigated. A total of 405 questionnaires were issued
and 306 effective questionnaires were recovered. The effective rate
of the questionnaire was 75.5%. The psychological behaviors of the
victims were measured by PCL-C, Post-traumatic Stress Disorder
(PTSD) can not only reflect the psychological state of the victims
(such as fidgety and depression), but also reflect the behaviors of
the victims [53]. The higher the score is, the more likely it is to rep-
resent PTSD. This scale has been used for PTSD measurement after
disasters for many times, with good reliability and validity [54].
Social support, social trust and social network are used to measure
the relationship between the emotional needs of the victims and
PTSD. Likert 5-point scale is used in this part of the questionnaire.
The larger the number is, the more emotional support is obtained.
The lower the income is, the poorer the family is. Thus the greater
the social vulnerability is, which makes the economic endurance
worse, impairing the ability to cope with the disaster, and rising the
degree of material demand after the disaster [55]. Therefore, the
relationship between material demand and PTSD can be measured
by the level of income. According to the average monthly income
level of local disaster victims, it can be divided into five levels: 1 =
1000 yuan or less, 2 = 1001-2000 yuan, 3 = 2001-3000 yuan, 4 =
3001-4000 yuan, 5 = 4000 yuan or more. The higher the total score
of PTSD is, the more obvious the symptoms of PTSD is. In order
to describe the relationship between income, emotional support
and PTSD, 306 victims were divided into five groups according to
income level and emotional support with SPSS19.0, and the mean
value of PTSD in each group was obtained, then the scatter dia-
gram of income level and PTSD’s mean value was drawn, as shown
in Figure 6; the scatter diagram of social network and PTSD’s mean
value was drawn, as shown in Figure 7; the scatter diagram of social
support and PTSD’s mean value was drawn, as shown in Figure 8;
the scatter diagram of social trust level and PTSD’s mean value, as
shown in Figure 9. It can be seen from Figure 6 that with the increase
of the monthly average income level, the PTSD’s mean value gradu-
ally decreases, but when the monthly average income reaches 3000
yuan, the PTSD’s mean value suddenly decreases, the psychological
behavior of the victims has changed obviously. From Figures 7-9,
it can be seen that the average value of PTSD gradually decreases
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Figure 6 Scatterplot of income level and the average of PTSD.
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Figure 7 Scatterplot of social network level and the average of PTSD.
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Figure 8 Scatterplot of social support level and the average of PTSD.
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Figure 9 Scatterplot of social trust level and the average of PTSD.

with the improvement of social network, social support and social
trust, but the change of emotional support level and the average
value of PTSD presents a linear relationship without sudden jumps,
the mutation of the system happens only because of the change of
material demand. This shows that it is basically in line with the
actual situation to regard the material demand satisfaction as the
splitting factor and the emotional demand satisfaction as the regu-
lar factor. This is also basically consistent with Maslow’s theory of
demand level: People’s needs are divided into different levels. Only
when the needs of the bottom are met, people will pay attention to
the needs of the higher level. After the occurrence of natural disas-
ters, the greatest threaten people are facing is the threat of survival.
People’s most concerned needs are physiological needs and secu-
rity needs. At the same time, people have social attributes, which
need the communication between people to be met, especially in
the post disaster psychological trauma period.
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5. COPING STRATEGIES OF INDIVIDUAL
PSYCHOLOGICAL BEHAVIORS
OF VICTIMS

Two to three months after the occurrence of natural disasters, the
disaster area began to recover slowly. The affected people’s emo-
tions were relatively stable, sometimes they would be very rational
and actively involved in the post disaster reconstruction work, but
sometimes they would suddenly become irrational, have some con-
flicts with others, or even group affairs, which was not only related
to personal characteristics, but also affected by the demand factors
of people at that time. The psychological trauma of the victims is
shown in the way of behavior under the influence of demand fac-
tors. Through the analysis above, it can be seen that the needs of
the victims should be fully met in this period, but the priority and
degree of these needs are different.

(1) Establish a perfect distribution and transportation system of
rescue materials to ensure that the victims receive rescue materials
as soon as possible. Through the analysis above, it can be seen that
the satisfaction degree of material demand determines whether the
psychological behavior of the victims will change suddenly. When
the satisfaction degree of material demand u > 0, the psychological
behavior of the victims will only change continuously, and will not
change into panic behavior through the bifurcation set. However,
when u gradually reaches 0, the psychological behavior curve of the
victims will go through the bifurcation set, and the psychological
behavior will jump. Therefore, in the first time after the disaster,
we should meet the material needs of the victims through various
ways, especially for the low-income people, reduce their relative
sense of deprivation in terms of materials, and improve the disaster
response ability and economic endurance.

(2) Establish a lasting psychological intervention mechanism and
provide a sound emotional support system. In the post disaster
recovery period, people not only care about their own food, cloth-
ing, housing and transportation, but also have emotional needs
which are to be cared and concerned. Natural disasters bring huge
economic losses and mental trauma to the victims, often lacking
confidence and courage in reconstruction. At this time, the gov-
ernment and people from all walks of life need to provide certain
emotional support to help the victims recover their confidence in
reconstruction. Through the above analysis, we can also see that
when the material needs of the victims are gradually reduced to 0,
the small changes in emotional needs can lead to completely dif-
ferent behavioral responses of the victims. Therefore, in the post
disaster recovery period, we should also attach great importance
to the emotional needs of the victims, and make full use of various
resources to help the victims recover social networking.

6. CONCLUSION

In the period of natural disaster recovery, the victims sometimes
show a high degree of rationality and actively invest in the post
disaster reconstruction work, but sometimes they suddenly change
from calm to panic behavior, or even conflict behavior. In view
of this problem, this paper analyzes the influencing factors of the
individual psychological behavior state of the victims based on the
literatures and the investigations of the disaster area, constructs

the catastrophe model of the individual psychological behavior of
the victims by using the catastrophe theory, depicts the intuitive
model of the evolution of the individual psychological behav-
ior state of the victims, probes into the catastrophe mechanism
of the individual behavior of the victims. In addition, the model
is partially verified by the actual survey data. Through the anal-
ysis, it is found that the satisfaction degree of material needs is
the decisive factor of the psychological behavior mutation of the
victims, and the satisfaction degree of emotional needs is the non-
decisive factor of the psychological behavior mutation of the
victims. However, when the satisfaction degree of material needs
is low to zero, the slight change of emotional needs will make the
victims produce different psychological behaviors. Therefore, it is
necessary to establish a perfect distribution system of rescue mate-
rials to meet the material needs of the victims at the first time,
and at the same time, the emotional needs of the victims cannot
be ignored. It is necessary for the government to establish a last-
ing psychological intervention mechanism to provide sound emo-
tional support for the victims in order to prevent the irrational
behaviors caused by the minor emotional changes of the victims.
Here, the following suggestions are put forward for relevant risk
management professionals: in disaster prone areas, take families
as a unit to investigate and count the mental health status of resi-
dents, such as the ability to resist stress, whether there are family
members with severe PTSD, etc., and divide all families in disaster
prone areas into “very healthy, healthy, general, serious and deadly
serious” according to their mental health status, and archive
them. In the same way, the economic income, social network,
social trust and social support level are investigated one-by-one,
and finally classified and archived. According to the conclusion
of this study, the priority of material needs of the disaster victims
is higher than their emotional needs. Therefore, we decided that
the weight of the economic income level, mental health status,
emotional needs factors (i.e. social network, social trust and social
support level) reduce inturn in order to score the family. Among
them, the weight of three influencing factors of emotional needs
factors accounts for the same proportion. For example, 40% of the
economic income level, 30% of the mental health status, 10% of
the social network level, 10% of the social trust level and 10% of
the social support level (the relevant risk management profes-
sionals can make a second decision in the future). The higher the
score of a single family is, the higher the material demand is, and
the lower the score is, the more emotional intervention the family
needs. In this way, the government can help different families in
different situations in the first time after the disaster, in order to
strive for the stability and harmony of the whole society. In terms
of resource allocation for disaster recovery, we can also see the
level of material demand of each family in the database according
to their scores, so as to determine the degree of subsidy to their
economy. Although this paper analyzes the mutation mechanism
of the individual psychological behavior of the victims, the verifi-
cation of the model has limitations. It needs to consider the inter-
action of individual characteristics (such as age, gender, education
level, etc.), information dissemination, government psychological
intervention, population density, social structure, disasters’ type
and other factors on the evolution of the psychological behavior
of the victims. At the same time, the research data in this paper is
limited, and a large number of empirical data are still needed to
further verify in the future.
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