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Abstract: Natural hazards have a number of adverse effects — they affect the life and health of humans and the
survival of other living beings, destroy material goods and deteriorate socio-economic conditions of life. Without
neglecting the impact of natural hazards lower intensity, in this paper emphasis is placed on natural hazards with
the strongest effects for human health, that is to natural disasters. It covered the impact of various natural disasters
on mortality and morbidity during and immediately after natural disasters, including earthquakes, floods and
drought, which is to characterize on the Republic of Serbia .
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Introduction

Natural disaster typically involves a phenomenon which has consequences that are
greater than the response capabilities of local communities and that significantly affect the
socio-economic development of the region. As defined by the United Nations Office for
Disaster Risk Reduction (UNISDR, 2011), the disaster is "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 own resources. It results from the combination of hazards, conditions of
vulnerability and insufficient capacity or measures to reduce the potential negative
consequences of risk." '

The largest effect on human life and health caused by natural disasters is death, and
among the most common direct consequences occur various forms of injury, illness and
stress. However, the effects may be indirect, such as environmental pollution or loss of flora
and fauna, which in the long term can be dangerous to humans.

According to The International Disaster Database (EM-DAT)?, the event will be
declared a disaster and entered into an international database on disasters, only if it meets at
least one of the following four conditions:

— reported 10 or more deaths,
— reported 100 or more people affected by the disaster,
— requested international assistance,
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" A similar definition is given by the CRED (The Centre for Research on the Epidemiology of Diseasters, a WHO
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destruction and human suffering."
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— announced a state of emergency.
In the EM-DAT database, the effects of natural disasters on the population are
determined on the base of two parameters (Guha-Sapir, D., I. Santos, 2013)
— number of dead and missing people (which are assumed to be dead), and
— the number of people affected by disaster and those requiring urgent assistance
to provide basic needs (food, water, shelter, sanitation, medical care) during
the emergency, and includes injured, displaced and evacuated people.

In developed countries, the consequences of natural disasters are much less
pronounced than in developing countries, given their ability to respond to crisis situations
and their state of preparedness. Human victims and effects on human health in natural
disasters are much higher in developing countries. On the other hand, developed countries
have substantial economic losses in overcoming the consequences of natural disasters, while
developing countries are heavily reliant on foreign aid.

Natural disaster summary 1900 - 2011 (linear-interpolated smoothed lines)
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Figure 1. Natural disasters in the period 1900-2011 (the number of people reported killed, the number of
disasters reported and the number of people reported affected by the disaster)
EM-DAT (The International Disaster Database)

Based on the reports of many organizations and institutions involved in the recording
and investigation of natural disasters, observed a significant increase in the number of
reported events from the sixties of the twentieth century can be explained by easy and fast
global information exchange, as well as relatively low criteria for entry into the international
database on disasters. On the other hand, although the number of natural disasters increases,
the number of recorded victims of natural disasters is stagnant or declining, partly as a result
of investment in programs of prevention and preparedness, especially in developed
countries.
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The impact of earthquakes on human health

The world annually affects several million earthquakes.” Many of them occur in
unpopulated or sparsely populated areas, but in areas with the most frequent and most
destructive earthquakes are some of the greatest cities of the world such as Tokyo,
Shanghai, Delhi, Los Angeles, New York and others. Earthquakes with the largest effects
occur in densely populated urban areas with poor building standards. Despite significant
advances in the seismic research, engineering and architectural progress, achieving high
safety standards from earthquakes is still goal to strive in many parts of the world.

Earthquakes are among the natural disasters that have the greatest destructive effect,
catastrophic consequences, and the largest number of victims, with the lowest probability of
forecasting among all natural disasters. It is considered that the earthquake victims make up
about 60% of all casualties in natural disasters (Obradovic-Arsic D, Gledovi¢ Z, 2012). The
earthquakes annually kill 3000-14000 people, and 12000-55000 are hospitalized.* The risk
to the population is the largest in the 48 hours after the main shock, unlike floods, where the
risk of death and injury lasts five to seven days (Filipovic D, 2000). Besides the direct result
of strikes in the form of material damage and the large number of victims, earthquakes can
act indirectly, through a series accompanied conditions (fires, explosions, floods, tsunamis,
landslides, rockslides) that can affect health.

In the majority of earthquakes, people are dying because of mechanical energy that is
released during the collapse of buildings or falling of construction materials and heavy
objects. Suffer the most people who are inside the building, and less people in the open
(during collapse of tall buildings, trees and other tall objects). Death may be immediate,
prompt, or delayed. Immediate death occurs due to severe head injuries and chest injuries,
external or internal heavy bleeding, or by drowning during an earthquake caused tsunami.
Prompt death occurs during the first few hours, as a result of asphyxia due to inhalation of
dust or pressure in the chest, liver or spleen lacerations, fractures of the pelvis, or subdural
hematoma. Delayed death occurs within a few days or weeks, mostly because of
dehydration, hypothermia/hyperthermia, organ failure, wound infections and postoperative
sepsis (Naghi M, 2005).

Most injuries after the earthquake include: cuts (65%), fractures (22%), soft tissue
contusions or sprains (6%) (Bartels S, VanRooyen M, 2012). The majority of injuries do not
require hospitalization but only outpatient treatment.

The risk of injury varies greatly depending on the time of day — at night the
vulnerability of people is more pronounced due to reduced ability to react to the newly
created events (Freirel S, Aubrecht C, 2012). Considering the circadian rhythm, occur
different types of injuries — during the night are more often injuries of spine, pelvis and
chest, caused by the fall of heavy objects while people are in the lying position, and during
the day, due to a seated or standing position, more suffer skull and clavicle (WHO, 1989).

Physical injuries are highly correlated with the rate of disability and lower quality of
life. Physical injuries caused by earthquake, which cause various forms of disability, lead to
deterioration of the life quality for a long time, and often permanently (Sudaryo M. et al,
2012).

In addition to injuries, it often happens that the people who have been crushed have
develop kidney failure. Almost half of these people require dialysis. The mortality rate of
people with kidney failure during an earthquake ranges from 14-18% (Bartels S,
VanRooyen M, 2012).

* According to U.S. Geological Survey (http://www.usgs.gov)
* Ibid.
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Earthquakes are often followed by an increase of heart attacks. Research in Greece
after the earthquake in Athens in 1981 showed an increase of 50% of myocardial infarction
during the first three days after the earthquake, with the highest mortality rate during the
third day (Katsouyanni K. et al, 1986; Trichopoulos D. et al, 1983). On the other hand, after
the earthquake in California (Loma Pietra) in 1989 was not reported increase in heart attacks
(Durkin M. et al, 1991). Besides frequent myocardial infarction after an earthquake can
occur an increase in arrhythmias and high blood pressure. After the earthquake in China
2008 there was an increase in arrhythmias in six to nine times, while blood pressure
increased in older patients for 15.16 mm Hg (Bartels S., VanRooyen M., 2012). There are
many possible causes of increased frequency and intensity of heart problems after the
earthquake, among which the most significant is emotional distress (Naghi M, 2005), but
also the lack of medicines for regular treatment in emergency conditions.

Earthquakes have also a psychological effect because feeling of "losing ground under
feet" during the earth tremors is one of the greatest human fears (Obradovic-Arsic D,
Gledovi¢ Z, 2012). After the earthquake, as a result of post-traumatic stress due to survived
fear, suffering of loved ones and the destruction of homes, in the adult population there is a
high risk of chronic anxiety and depression (Goenjian A. et al, 2000). Researches show that
6-72% of survivors suffer from depression (Bartels S, VanRooyen M, 2012). In addition,
after the earthquake, people are often forced to place in the shelter, which due to the high
concentration of people in a small space and poor hygiene can lead to new health risks — the
spread of infectious diseases.

Flooding and human health

Floods belong to the group of the most common natural disasters in both developed
and developing countries. Their effects on human health may be directly or indirectly. The
direct impact is reflected in human lives — deaths and injuries during the disaster, while the
indirect effect comes into play in the long term after a disaster. Floods destroy
infrastructure, so there is an interruption in the supply of clean water, power failures and a
collapse in traffic. Communication interruptions disable the provision of quality health care,
while the destruction of industrial infrastructure leaves people out of work, which may
adversely affect the long-term health. Due to the lack of sanitation, bacteriologically unsafe
water, overcrowding in temporary shelters, as well as decreased efficiency of local health
services, there is an increased risk of infectious diseases. Often, the food reserves and
agricultural land were destroyed, so arises malnutrition and starvation for a longer period of
time (Obradovi¢-Arsi¢ D, Gledovi¢ Z, 2012).

The most common causes of death during floods are those that occur acutely from
drowning or trauma, such as being hit by objects in fastflowing waters. Consequences
depend a lot on the characteristics of flood, including its speed of onset (flash floods have a
stronger effect than slow-onset ones), flood depth and extent of flooding (Malilay J, 1997).
A large number of deaths in floods, in developed countries, particularly the U.S., is linked to
the drowning in vehicles, with the observed higher mortality in males (Jonkman S, Kelman
I, 2005). When it comes to drowning as the cause of death during floods in households,
percentage has the largest share of older population.

Mortality caused by flooding is usually highest during the disaster. However, some
studies have shown a significant increase in mortality in the year after the floods (Bristol,
UK, 1969 — the death rate increased by 50% in the population 40-65 years of age), which
further researches in other flood-prone areas did not confirmed (Ahern M. et al, 2005).

In addition to drowning as the cause of death, the death rate from the floods in
developing countries is mainly associated with diarrheal diseases. Numerous studies have
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shown a high rate of mortality from diarrheal diseases in the floods following period (Sudan,
1988; Bangladesh, 1988; etc.), but the effects of flooding were not seasonaly observed, ie.
mortality from diarrhea was not investigated in the period prior to the flood (Ahern M. et al,
2005).

Later studies conducted in India (Midnapur, West Bengal) have shown that diarrhea
is the most frequent disease in flood-exposed population. Epidemiological studies included
population living in areas prone to flooding, and the control group in the same district that is
not prone to flooding. The results of the study showed that some behaviors, such as using
water from ponds and small lakes for dishwashing and other kitchen purposes, washing
hands without soap after defecation and defecation in the open, improperly washing hands
before eating, storage of drinking water in the courts with wide mouth, and so on, contribute
to high rates of morbidity from diarrhea, not only during the season and immediately after
the flood but also in the period preceding the flood, or the risk of diarrhea was constantly
high in areas promt to flooding, with an increased risk during and immediately after the
flood. Morbidity from diarrhea was significantly higher in the population exposed to floods
than in the population that inhabits areas that are not flooded during the same season
(Mondal N., Biswas R., Manna A., 2001).

Morbidity caused by flooding is usually manifested in the form of fecal-oral diseases,
vector-borne diseases and rodent-borne diseases.

Floods increase the risk of fecal-oral infections, especially in conditions of broken
water and sewage infrastructure, when people do not have adequate access to clean drinking
water. Therefore, during and after the floods, increases the incidence of cholera,
cryptosporidiosis, nonspecific diarrhea, polio, rota virus, typhoid and paratyphoid. Diarrheal
diseases are specific to developing countries, but also to a smaller degree in developed
countries was recorded an increase in incidence rates of certain types of diarrhea and
jaundice, as well as some increase in gastrointestinal problems.

Although floods can reduce the vector-borne diseases’ (flood wave can carry away
mosquito breeding from stagnant water), numerous cases of increased morbidity from
certain vector-borne diseases in the period after the flood were recorded, especially malaria,
when it comes to water retention in large areas which become ideal places for mosquito
breeding. In addition to malaria in some countries has been reported increase in the
incidence of lymphatic filariasis, a disease caused by arboviruses, as well as West Nile
disease (Ahern M. et al, 2005).

Diseases transmitted by rodents (rodent-borne diseases) can also be increased after
the floods as a result of the easily spread excretion of infected rodents by water, ie. more
possibilities for people to come into direct contact through cuts in the skin from pathogens.
In this group, most reported cases of the disease worldwide has been for leptospirosis and
hantavirus pulmonary syndrome (Barcellos C, Sabroza P, 2001; Karande S. et al, 2000;
Leal-Castellanos C. et al, 2003; Trevejo R. et al, 1995).

Minor breaches during floods, ie. those that do not cause death, usually occur when
people try to rescue themselves or their loved ones from flooded homes, or during cleanup
after the flood, when frequently are collapsing roofs. The most common injuries include:
sprains, cuts, contusions and other injuries.

Like other natural disasters, floods affect mental health. The size of this effect is still
not fully explored, but it is known that after the flood people suffer from mental disorders
such as anxiety and depression, followed by post-traumatic stress syndrome (symptoms:
flush memories, avoiding the circumstances related to the stressor, sleep disturbances and

* Diseases transmitted by vectors, ie. animals of the Arthropoda (usually: mosquitoes, flies, fleas and ticks)
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excessive vigilance, grumpiness, anger, lack of concentration), as well as increased tendency
to suicide (Ahern M. et al, 2005).

Health effects of drought as a natural disaster

The immediate effects of drought as climate disaster are not as drastic as in other
natural disasters. The consequences of drought are evident over a longer period, both in
economic and in terms of health. Occurrence of drought as a natural disaster is associated
with the collapse of crops on large areas and reduction of food supplies, which leads to
famine and health consequences related to insufficient and poor nutrition. Unlike developed
countries, which thanks to sufficient food supplies could cope with this natural disaster, in
developing countries drought often gets dimensions of natural disasters. Besides the health
effects related to poor and insufficient nutrition and the quantity and quality of drinking
water, the population is exposed to the risk of potential fires and the spread of infectious
diseases.

According to the World Health Organization (WHO, 2013), the most important
causes of morbidity and mortality during drought are:

— Reduced food intake and lack of varied diet, which can lead to protein-energy
malnutrition and microelements and vitamins deficits (vitamin A deficiency
increases the risk of death from measles, severe iron deficiency increases the risk
of anemia at mothers and children which may have lethal outcome, lack of vitamin
C leads to scurvy; beriberi is caused by deficiency of thiamine; pellagra is caused
by a lack of niacin).

— Communicable diseases. The lack of adequate water and sanitation, malnutrition,
displacement and increased vulnerability of the population due to low immunity
increase risk of infectious diseases such as cholera, typhoid, diarrhea, acute
respiratory infections and measles.

Direct effect of drought is water contamination with pathogens that cause the spread
of diseases transmitted by contact with water.® Water circulation provides a self-cleaning of
water bodies and watercourses, however, in the drought conditions the water level in the
rivers decreases and the normal flow of water is disrupted, which leads to water retention
and conversion of water bodies in standing water. Warm water have low capability for self-
purification, therefore become a favorable habitat for a variety of parasites and bacteria.
These conditions lead to an increase of the incidence of diseases such as amoebic
encephalitis and leptospirosis, while enterotoxic E. coli can be transmitted through water as
well as through food (fecal-oral infections) in terms of lack of hygiene (Bailey G, Walker J,
2007).

Standing water are also good habitat for mosquitoes, and in the conditions of long-
term drought may occur an increase in the incidence of malaria and West Nile virus (Hales
S, Edwards S, Kovats R, 2003). Drought can also cause changes in the behavior of
mosquitoes, which can attack the birds, that can lead to outbreaks of St. Louis encephalitis
(CDC, 2010).

During the drought occurs faster spread of infectious diseases because people need to
save water, ie. to reduce hand washing and other hygiene practices, leading to increased risk
of certain gastrointestinal diseases. Apart from water, it is also easier to spread diseases
through food, because the lack of water can force farmers to irrigate fields with stagnant

¢ In the hot days, during the shortage of water, people often need to refresh by swimming in rivers and lakes, which
directly expose them to the risk of certain pathogens.
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polluted water, which could be an easy way to carry salmonella, E. coli and other bacteria
through some of the foods that are eaten in raw state.

Extreme climate change may significantly contribute to the spread of infectious
diseases. Some studies have linked above average precipitation that occurs after a long
period of drought with increased incidence of Hantavirus pulmonary syndrome (Engelthaler
D. et al, 1999; Glass G. et al, 2000) and some fungal infections, such as coccidioidomycosis
(Valley fever) (Greenough G. et al, 2001). During a severe drought rodents can leave their
wild habitat and move to settlements searching for food, which can increase the risk of
transmission of plague (Githeko A, Woodward A, 2003).

Drought-induced fires have less impact on mortality, but may cause an increased
prevalence of respiratory symptoms. Smoke from the fire contains a high amount of fine
particles that worsen cardiac and respiratory problems, including asthma and chronic
obstructive pulmonary disease. People with existing respiratory problems are at greatest
risk. Sinusitis, upper respiratory infections, laryngitis, as well as irritation of the eyes, are
often recorded health disorders after exposure to smoke from the fire. In suburban and rural
areas, the population is more at risk of injury from drought-induced forest fires. For
example, a fire in California (Alameda county) in 1991, for which is thought to be fueled by
ignition of dry vegetation in drought conditions, resulted in 25 deaths and 241 hospital
emergency visits due to injuries caused by fire. Twice as many people sought help because
of breathing problems due to smoke inhalation (the most common disorder was
bronchospasm), but due to burns and traumatic injuries (Duclos P, Sanderson L, Lipsett M,
1990; Harrison R, Materna B, Rothman N, 1995).

Drought may also cause mental health problems, especially among farmers, whose
economic survival is based on weather conditions. Financial stress and worries can cause
depression, anxiety, and many other mental illness and behavioral disorders. These factors
can lead to suicide, especially for people in rural areas, which have fewer choices for
income and limited access to health centers. Compared to the total population, significantly
higher rates of suicide were observed among farmers who live in rural areas of countries
affected by severe and prolonged droughts (eg, India, Australia and some parts of the USA)
(CDC, 2010).

The impact of natural disasters on the emergence and spread of epidemic

Population affected by natural disaster is particularly sensitive to infectious diseases
due to the fact that there is a decline in immunity because of poor nutrition, stress, fatigue,
etc, as well as of living in unsanitary conditions after disasters.

Conditions that cause epidemics have generally been created by secondary effects,
not by the main disaster, except in the event of flooding, which can directly lead to
increased morbidity from diseases transmitted by water and vectors. Other disasters can
leave behind standing water or pollution, or interruptions in the supply of drinking water.
Strong winds, coastal storms, landslides or even earthquakes and volcanic eruptions can lead
to stagnant water. For example, in the Andes is not uncommon that a volcanic eruption
melts snow and ice, creating floods, streams of mud and stones. Earthquakes can trigger
landslides and rockslides that make barriers in river, causing flooding. In all cases, excess of
standing water can contribute to breading of insects (vectors of diseases), or pollution of
water sources from sewage wastewater (Wisner B., Adams J., 2003).

Apart from diseases transmitted by vectors and water may also occur epidemics of
highly contagious diseases which are transmitted by contact. These diseases are usually
concequences of the presence of large number of people in temporary shelters without
adequate ventilation, ie. adequate facilities for personal hygiene. Duration of stay in
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temporary accommodation is an important risk factor for the spread of infectious diseases.
However, these outbreaks are frequent consequences of hazardous situations during and
after conflicts (wars), and are associated with the refugee camps rather than camps for
temporary housing after a disaster (Wisner B., Adams J., 2003; Watson J., Gayer M.,
Connolly M., 2007).

The five most common causes of death from epidemics during and after natural
disasters are diarrhea, acute respiratory infections, measles, malnutrition and, in endemic
areas, malaria. All but malnutrition are diseases directly related to the health conditions of
the environment, even though malnutrition itself is greatly deteriorated under the influence
of infectious diseases (Wisner B., Adams J., 2003). Besides these diseases after natural
disasters are frequent epidemics of hepatitis A and E, leptospirosis and tetanus.

Overall, mortality in epidemics after natural disasters is much higher in developing
countries than in developed countries. Although developed countries are also facing the
danger of spreading of infectious diseases (eg. earthquake/tsunami in Japan, where nearly
2,000 people in temporary shelters had to share just 20 toilets), due to better organization
health care and rescue services epidemics are much less than in developing countries, where
the population has already been weakened by poor hygienic living conditions that existed
before the disaster (WDR, 2012).

Factors contributing to the higher consequences of natural disasters to life and health

In areas that are exposed to the impact of natural disasters, there are factors that
contribute to more drastic consequences of natural disasters, both in socio-economic and in
terms of health. This primarily includes high population density, low building standards,
poor socio-economic living conditions and lack of investment in the health system.
Developed countries largely invest in the measures of prevention and protection from
natural disasters, including high architectural standards and constant improvement of the
services to help in emergency situations. However, areas with high population density are
still at risk from natural disasters, even in developed countries, as evidenced by the example
of the earthquake/tsunami in Japan 2011, which direct effects perhaps can not be compared
with the consequences of earlier disasters with much larger number of casualties, but whose
consequences caused by damage to nuclear power plant will have indirect impact on the
health of the population over a longer period of time.

Natural disasters particularly affect so-called vulnerable population — children,
elderly and sick people, and also is evident gender difference — women seemed more
vulnerable to natural disasters than men, especially in poor socio-economic conditions.
Research Neumayer and Plumper (2007) have shown that a major natural disasters reduce
average life expectancy of women more than men, especially in countries/regions where
women do not achieve satisfactory socioeconomic status.

Unlike children, who usually are not able to move to a safer place without the help of
the elderly, elderly people are often reluctant to leave their homes even though they are able
to evacuate. Ill persons also have a limited ability to save themselves, due to physical
problems (different forms of disability), as well as of mental problems. Research of Chou
and associates (Chou Y. et al, 2004) has shown that, as with other natural disasters, deaths
from earthquakes are greater in people who suffer from some mental disorder. In fact,
people with mental illness are unable to react quickly and take appropriate protective
measures during an earthquake, and are less able to withstand the pain of the injury and wait
for emergency crews. Chronic patients also rarely survive natural disasters, due to reduced
ability to react to emergency situations, and due to the inability to obtain regular therapy in
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conditions of overcrowding and limited access to health centers, as well as the lack of
medicines.

Conclusion

Natural disasters cause large and diverse effects on human health. Although direct
victims and serious injuries and medical disorders that occur during the natural disaster
represent the most drastic consequences of natural disasters, a number of health risks occur
shortly after the disaster and in the long term can cause a number of adverse effects,
including death.

Consequences of natural disasters as well as the effectiveness of the struggle with
natural disasters are highly dependent on the economic development of the country.
Although improved evacuation and improved control of communicable diseases are
recognized as important factors in reducing the effects of natural disasters, poverty remains
a major risk factor in hazardous areas. The poorest are the most exposed to the effects of
natural disasters, because they are not able to cope with them and for them, earthquake,
flood, hurricane or other natural disasters often lead to permanent poverty.

Bearing in mind that the planet's climate is changing rapidly, leading to global
warming, destruction of the ozone layer and many other changes, the scientists agree that
there will be an increase in the number and intensity of natural disasters, and therefore will
increase risks to human health and life. For these reasons monitoring and "control" of
natural disasters represents a priority in the future.
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3JPABCTBEHU E®EKTHU NTPUPOJHUX KATACTPO®A

JIAHWIEJIA OBPAZIOBUR-APCUR'", JIEJAH OUIUIIOBUR'

Yuusepsumem y beoepady — I'eoepagpcku paxynmem, Cmyoenmcku mpe 3/3, 11000 beoepao

Caskerak: [IpuponHe Henorone nMajy OpojHe mTeTHEe eeKTe — yTHUY Ha KHBOT U 3[paBJbe YOBEKA U
Ha OIICTAaHAK JAPYTUX XUBHX Ouha, yHHIITaBajy MaTepHjaiHa 1o0pa U MOTOPIIABajy COINOCKOHOMCKE
ycnoBe xuBoTa. He 3aHemapyjyhm yTumaj nmpupoJHuX Hemoroga ciaOWjer MHTEH3HTETa, Y pany je
CTaBJbEH aKICHAT Ha MPUPOJHE HEIOroje ca HajjadnM e)eKTHMA 110 JKHBOT U 3/paBJbe JbYH, Tj. Ha
npupoaHe katactpode. O6paheH je yTuiaj pa3auYMTHX HNPHUPOAHHUX KaTacTpoda Ha MOPTAIHUTET U
MOPOMIHUTET 32 BPEME M HEIOCPEIHO HAKOH NPUPOAHHUX KaTtacTpoda, U TO 3eMJbOTpEca, IOILIaBa U
CyllIe, OJJHOCHO OHUX KOjH Cy KapakTepuUcTH4YHH 3a poctop Cpbuje.

KibyuHe peun: npupoane karactpode, 31paBibe, MOPTAIUTET, MOPOUIHUTET.
YBoa

Iox mpupoHOM KaTacTpodoM ce OOMUHO MOApa3yMeBa Mojapa Koja MMa MOCIIEAUIE Koje
cy Behe ox MoryhHoCTH pearoBama JOKaTHUX 3ajeJHUIA M KOj€ 3HA4ajHO yTHUUY Ha COLMjaIHO-
E€KOHOMCKH pa3Boj peruoHa. [Ipema neduuunmju Kannenapuje YjeaumeHnx Hallkja 3a CMabEHE
pusuka on karactpopa (UNISDR, 2011)7, karactpoda mpencraBma: ,,030uman nopemehaj
(GyHKIMOHMCAaka 3ajefHUIEe WM JpPYIITBA, KOJH W3a3MBa BENHMKE JbYACKE, MaTepujaiHe,
€KOHOMCKE H/MJIM EKOJIOIIKE I'yOMTKe KOju HpeBas3uiiaze CIocoOHOCT moroheHe 3ajeqHuie Win
JpYyLITBA Ja ce OOpPH CONCTBEHHM cpeacTBuMa. [IporncTrde n3 KOMOMHAINM]je ONaCHOCTH, YCJIOBa
PambUBOCTU U HCAOBOJbHHUX KallallUTECTa WM MEpa 3a CMAmCHE HOTCHHI/IjaHHI/IX HEraTUBHUX
TIOCIIeINIIA pI/BI/IKa.“8

[Mocnenuua ca HajuspasuTHjuM e(deKkTUMa MO JbYACKH >KMBOT M 3IpaBJbe H3a3BaHa
M0jaBOM MPHUPOAHUX HEMorojaa jecte cMpr, a Mel)y HajuemhuM AMPEKTHUM MOCIeaUIaMa
jaBJbajy ce pasnu4uTd oONMIM NoBpena, Oosectu U crpeca. Melhytum, nocneauie Mory OuTH
WHIUPEKTHE, Kao IITO cy 3aral)eme KHUBOTHE CpeAnHe WM ryouiu y ¢iopu u dayHH, mTo Ha
IIy’KH BPEMEHCKH TEePHOJ] MOXe IPEICTaB/baTH OMACHOCT IO JbYJE.

IIpema Meljynapossoj 6asu momaraka o katactpodama (EM-DAT)’, norabaj he 6uru
OKapaKkTepucaH Kao Karactpoda, OJTHOCHO yHET y Mel)yHapoaHy 6a3y nmojaraka o katacrpodama,
CaMo YKOJIMKO HCIYEh-aBa HajMambe jelaH O] YeTUpH ciesieha ycnosa:

— npujaBbeHO 10 wiu BUIlIE IOTHHYIINX,

— npujaBibeHo 100 uiau BUIIe JbYAHM NOTO)EHMX HEMOT0/I0M,

— TpaxkeHa je MeljyHaposaHa nomoh,

— 00jaBJbEHO j& BAaHPE/IHO CTAME.

Y EM-DAT 6a3u noparaka, Iocieaulie NPUPOJHUX KaracTpoda IO CTAaHOBHHIITBO
yTBphyjy ce Ha ocHOBY jBa napamerpa (Guha-Sapir D., Santos 1., 2013):

— Opoj MOTHHYJIMX U HECTAKX (32 KOj€ Ce MPETIOCTaBba 1a CYy MPTBH), U

— Opoj Jby U Oroh)eHUX HEmoroJoM, OJHOCHO OHUX KOjUMa je HEOIXOJHA XHTHA MmoMoh

pamu o6e30ehuBama OCHOBHHX JKMBOTHHX ImoTpeba (XpaHa, BOJa, CKJIOHHIITE,

* danijela@gef.bg.ac.rs

Pap je pesynrar mpojexra 176017
7 The United Nations Office for Disaster Risk Reduction
8 Cimuny medummumjy maje u CRED ,.cutyanuja wm goralhaj koju mpesasmmasu gokamse MoryhHOCTH pearoBarmba
1 3aXTeBa ApXKaBHU WK MeljyHapOJHN HUBO aCHCTEHIIHje, OXHOCHO HENPEIBUIMB U YECTO H3HEHA[HH noralaj koju
M3a3uBa BEIIMKE IITeTe, paszapama u jpyjacke xkpree.” (CRED — The Centre for Research on the Epidemiology of
Diseasters, a WHO Collaborating Centre)
? The International Disaster Database (EM-DAT) (http://www.emdat.be)
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caHHWTapHje, MEIMIMHCKA MOMON) 3a BpeMe Tpajarsa BAaHPEAHOI CTama, U YKIbydyje
noBpeleHe, pacesbeHE U eBaKyHCAHE JbY/IC.
V pasBujeHHM 3eMJbaMa MOCICIHIE IPUPOJHUX KaTacTpoda Cy MHOTO Marbe H3PaKeHE
HEero y 3em/bamMa y pas3Bojy, C OO3MpPOM Ha HHXOBY MOryNHOCT pearoBama y KPH3HHM
CHTyalyjaMa W CTambe NPHUIPaBHOCTU. JbyACKe jKpTBE M MOCIEAHUIIE IO JBYACKO 3/paBibe MPU
NpUpOAHUM KatacTpodama MHOro cy Behe y 3emsbama y pas3Bojy. C apyre cTpaHe, pa3BujcHE
3eMJbE MMajy 3HATHE EKOHOMCKE T'YOUTKE y CaHHpamy IOCIeINNa IPUPOJHUX KaTacTpoda, 0K
ce 3eMJbe Y pa3B0jy Y BEJIMKO] MEpH OClamajy Ha MehyHaponny nomoh.

I'padukon 1. Ilpupoaune katactpode y nepuoay 1900-2011. (6poj npujaB/beHNX KPTaBa, 6p0oj NPHjaB/bEeHHX
KaTtacTpoda u npujas/beH 06poj Jbyau norohenunx karactpodom)
W3zBop: EM-DAT (The International Disaster Database)

Ha ocHoBy u3BemTaja OpojHUX OpraHHM3allja U MHCTUTYLUja Koje ce OaBe eBUACHILIU]jOM
U W3ydaBameM MPHUPOJHUX KaTtacTpoda, mpumehyje ce 3HaTaH mopact Opoja TpHjaB/BEHUX
Jorahaja mo4eB Ox IMIE3[ECETUX TOJHMHA ABAJECETOr BeKa, IITO Ce MOXKE O0jaCHHUTH JIAKIIOM U
Op>koM T100aTHOM pa3MeHoM MH(pOpMaIlrja, Ka0 U PEIATUBHO HUCKUM KPUTEPHjyMHMa 32 YHOC
y MebhyHaponany ©6a3y mnomataka o karactpodama. C apyre crpaHe, Mako Opoj IPUPOAHUX
karactpoda pacte, OpOj €BUACHTHPAHHUX JKPTaBa MPUPOJHUX KatacTpoda CTarHWpa WIH je Y
omajamy, MTO je JeJIOM MHOCIEANIa MHBECTHIMja y MpOrpame INPEBEHIMje U IPUIPABHOCTH,
HApOYHTO Y Pa3BHjCHUM 3eMJbaMa.

YTunaj sem/boTpeca Ha 31paB/be JbyIAH

V CBeTy ce TOMIIEE TOrOH HEKOIMKO MUTHOHA 3eMIbOTpeca. . MHOTH O BHX JOroje
Ce y HEHAceJheHUM WM cliabo HacesbeHHUM O0JacTMMa, alk y 30HaMa Cca HajydecTalujuM U
HajpasopHUjHM 3eMJBOTpPECHMa Hajlaze ce M HeKH O] HajBelimx rpamoBa cBeTa, Kao LITO CY
Tokuo, Ilanraj, [denxu, Jloc Amnbenec, Ibyjopk u apyru. 3emsboTpecu ca Hajpehum
MOCJIeIMIIaMa jaBJbajy ce y T'YCTO HAceJbeHUM YpOaHUM perrjama ca JIOIINM rpaljeBHHCKHM
CTaHIapAMuMa. YTIPKOC 3HaYajHOM HAIPETKY Y CCU3MOJIOIIKHM HCTPAKUBABEMA U HHIKCHEPCKO-
IpaUTesbCKOM IIPOTPECy, NOCTH3amhe BUCOKMX CTaHIapaa 0e30eqHOCTH OJ 3eMJboTpeca je U
JiaJbe [MJb KOME Tpeba TeKUTH Y MHOTHM JIeJIOBMMA CBETA.

3eMJbOTpECH Claiajy y pea MPUPOTHMX HEMOoroja Koje MMajy HajBehe pylIuiadyko
JiejcTBO, KaTacTpodalHe mnocneaune, 1 Hajsehu Opoj xkpraBa, Ipu yeMy je MOryhHOCT BUXOBOT
npeaBubama ca HajMamOM BepoBaTHONOM Meljy CBHM NpHpOAHHM Hemorogama. CMarpa ce jaa
KpTBE 3eMJboTpeca umHe oOko 60% HacTpajanux Yy CBUM MPUPOAHUM KaTtacTpodama
(O6panosuhi-Apcuh ., Tnegosuh 3., 2012). ¥V 3emspoTpecuma roaumime crpaga 3.000—14.000
by, a 12.000-55.000 ce xocnmanmyje“. Pusuk mo craHoBHUINTBO HajBehu je Toxom 48
4acoBa HaKOH INIaBHOT ylapa, 3a pa3iuKy O[] IOIIaBa, TAe OMAaCHOCT OJ] CMPTH M IOBpena Tpaje
net 1o ceaam nana (Gununosuh J1., 2000). Ocum nociieanna AUPEKTHOT yaapa y BUIY OTPOMHE
MaTepujaiHe LITeTe W BEJIUKOr Opoja XpTaBa, 3eMJbOTPECH MOTY Ja NeNyjy M HUHIUPEKTHO,
npeko Hu3a nparehux nojasa (MoXkapH, €KCIUIO3H]je, MOIJIaBe, lyHaMH, KIM3UIITa, OJJPOHU) KOje
MOTY J1a yTU4y Ha 37paBJbe.

Kon Behuue 3emiboTpeca, Jbyid YMHUpPY YCIIeJ MEXaHHYKE €HEpruje kKoja ce ocinobaha
OPUINKOM O0pyllaBama o00jekaTa, OJHOCHO Iaja TIpa)eBUHCKUX MaTepujaga U TELIKHX
npeamera. HajBuine crpanajy JbyIu KOju Cy ce 3aTeKJIM yHyTap rpaljeBuHa, a Mame JbyAu Ha
OTBOPEHOM MPOCTOpY (MPHIMKOM OOpyIlaBama BUCOKHX rpaleBuHa, npBeha W Apyrux BUCOKHX
o0jexara). CMpT MOXe OWUTH TpeHyTHa, Op3a, MWK OAJ0XkKeHa. TpeHyTHa CMPT HacTyma yclesn
TEIIKUX MOBpeaa TJIaBe W TPYIHOT KOIIA, CIOJbAIlBEr WIH YHYTPAlIlker OOWIHOT KpBapema,
WM yCIeN JaBJberha MPUIMKOM 3eMJbOTPECOM H3a3BaHUX IyHaMmuja. bp3a cMpT ce jaBjba TOKOM
MPBUX HEKOJUKO CaTH, Kao Mmoclienuna achuKcHje yClien yaucama MpaliiHe WK NPUTHCKA Ha

! TIpema U.S. Geological Survey (http:/www.usgs.gov)
" Tbid.
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TPYJHHU KOII, pa3lepOTHHA jeTpe MM CIIe3nHe, MpesioMa Kapiuile, WM CyOqypalHiX XeMaToMa.
OpnoxeHa CMpT ce jaBJba HAKOH HEKOJIMKO JJaHa WM Helesba, Hajuelhe ycuen nexuaparanyje,
XHUIIOTEPMHje/XUIIEPTEPMHUje, OTKA3MBamka OpraHa, HHPEKIHje paHa WU MOCTOIEPATHBHE Cerce
(Naghi M., 2005).

Hajuemhe mnoBpene HakoH 3emiboTpeca cy: mocekoTmHe (65%), mpermomu (22%),
KOHTYy3Hje MeKOr TKMBa wiu yranyha (6%) (Bartels S., VanRooyen M., 2012). Hajsehu 0poj
IoBpe/Ia He 3aXTeBa XOCIHTAIN3aLK]jy Behi caMo aMOYJIaHTHO Jieuere.

Pusuk o moBpeaa 3HATHO BapHpa y 3aBHCHOCTH O] 00a JaHa — HONY je OCeTJHUBOCT
CTaHOBHHMIITBA M3pa3HTHja YCIIE] CMambeHe CIOCOOHOCTH pearoBara Ha HOBOHacTtane noraljaje
(Freirel S., Aubrecht C., 2012). C 003upoM Ha UHUpKaIAHjaJHA PUTaM, Pa3IHKyjy C€ M THUIIOBH
noBpeaa — Hohy cy derihie OBpeAe KUUMe, KapiHle W TPYAHOT KOIIa, MPOY3POKOBaHE MaIoM
TEIIKUX TpeaMeTa AO0K Cy Jbynu y Jexehem monoxajy, a mamy, 30or ceaeher wmu crojeher
II0JI0Kaja BUILE CTpajajy Jo0ama u kibydHa kocT (WHO, 1989).

®dusznuke TOBpEIe Cy Y BHUCOKOj KOpENAIMju ca CTOMOM HHBAJIMIUTETA W JIOUIMjUM
KBaJIUTETOM JXHBOTa. DH3MYKE MOBpEle M3a3BaHE 3eMJBOTPECOM KOj€ NOBOJC A0 PA3THMYUTHX
o0mKa MHBAIMANTETA JOBOAE 10 MOTOpIIamka KBAIUTETa )KUBOTA y Ay>KeM IEPHOJY JKHBOTA, a
yecrto U TpajHo (Sudaryo M. et al, 2012).

OcuM moBpena, 4ecTo ce aoraha ga ce KOoA JbYyAU KOjH Cy TOKOM 3eMJbOTpeca OHITU
IIPUTHEYCHN jaBe mpobiemu ca OyOpe3nMa, a HEPEeTKO IOJa3U M 10 HHUXOBOT OTKa3HBamba.
CKOpO TIOJIOBMHH THX JbY/H NOTpeOHA je aujanu3a. CTona CMPTHOCTH JbYAU KOjUMa Cy OTKa3aju
O0yOpesu TokoM 3emsboTpeca kpehe ce y paciony 14—18% (Bartels S., VanRooyen M., 2012).

3eMsboTpecu cy uecto nmpaheHrn M MmopacToM CpyaHux ynapa. McrpaxuBama y ['pukoj
HakKoH 3eMJboTpeca y Atunu 1981. roaune nokasana cy nosehame o1 50% uHpapkra Muokapaa
TOKOM TIpBa TPH JaHa HaKOH 3eMJbOTpeca, ca HajBelioM CTOIOM CMPTHOCTH TOKOM Tpelier naHa
(Katsouyanni K. et al, 1986; Trichopoulos D. et al, 1983). C apyre cTpaHe, HaKOH 3eMJbOTpeca y
Kamudopuuju (Loma Pietra) 1989.r. nuje npujaBbeno nosehame cpuanux yaapa (Durkin M. et
al, 1991). Ocum yuecranujux nuudapkra MUOKap/a, HAKOH 3eMJbOTpeca MoXke 1ohM U 1o mopacra
aputMuja u noBehaHor kpBHOT nmputucka. Hakon 3emspotpeca y Kunu 2008. rogune momuio je
JI0 TIopacTa apuTMHja 3a IIeCT 10 JICBeT MyTa, JOK ce KPBHHU MpPUTHCAK moBehiao Kojx crapHjux
narujeHara 3a 15,16 mm Hg (Bartels S., VanRooyen M., 2012). IToctoju Buiiie Moryhux y3poka
noBehama y4ecTaJoCTH M MHTEH3UTETa CpUaHuX MpodieMa HaKoH 3eMJboTpeca, Mehy kojuma je
Haj3HauajHUju emoumoHanHu crpec (Naghi M., 2005), anu UCTO Tako W HEIOCTATaK JICKOBa 3a
PEIOBHY TEpanujy y yCIOBUMA BaHPEAHE CHTyaLlHje.

3eMJBOTpECH HMajy M NICHXOJIOMIKH edekaT, jep ocehaj rydsperba Ti1a moa Horama craja y
pen HajBehux ctpaxoBa yoBeka (O0panouh-Apcuh /., [nenosuh 3., 2012). Hakon 3emsboTpeca,
Kao IOCIEAUIa MOCTTPayMaTCKOr cTpeca 300T MPEXKUBIBEHOT CTpaxa, CTpajama OMMKIBUX U
pyliema JOMOBa, y OAPAacioj MOMyJalWju jaBjba C€ BHCOK PHU3MK O HAcTaHKa XPOHHYHE
ankcuo3Hoctn u penpecuje (Goenjian A. et al, 2000). McrpaxuBamwa nokasyjy na 6—72%
npexuBenux Oonyje ox nmenpecuje (Bartels S., VanRooyen M., 2012). Ocum Tora, HakoH
3eMJbOTpeca JbYAU Cy YECTO MPUMOpPAHHM HA CMEIITA] Y MPUXBATWIMIITHMA, IITO 300T BENHKE
KOHLICHTpAIHje JbyId Ha MaJOM MPOCTOPY M JIOIIMX XUTHjEHCKHX YCJIOBA MOXKE Jia IOBEAE IO
HOBOT 3/IpaBCTBEHOT PH3HKA — IIMPEHHa 3apasHuX OOJIECTH.

IMonyaBe u 31paBJbe JbYIH

[Nomnaee cnaznajy y rpymny Hajuemnux eJeMEHTapHUX HEloro/ia, Kako y pa3BHjeHUM TaKo
U y 3eMibamMa y pa3Bojy. IbUXOBO JejCTBO Ha 3/[paBJbe YOBEKA MOXE OWTH AUPEKTHO M
HHIUPEKTHO. JIMpEeKTaH yThI@aj ce oriieqa y JbyJCKAM JXPTBaMa — CMPTHHAM CiIydajeBHMa U
HOBpe/iaMa 3a BpeMe caMe HEIorojie, JOK MHIUPEKTHO JICjCTBO JOJa3U IO H3paxkaja y HdyKeM
nepuoy HakoH katactpode. [loruaBe yHUINTaBajy HHPPACTPYKTYPY, Na JOTA3H IO MPEKHAA Y
CHa0eBamy YHCTOM BOJIOM, HECTaHKA EIEKTPUYHE SHEepruje U Kojamca y caodpahajy. IIpexnan
KOMyHHKaIlja oHeMoryhaBajy o0Oe30ehiBame KBaJUTETHE 3APABCTBEHE HEre, a YHHUIITABAHE
MHJIyCTpHjcKe HH(PACTPYKTYpE OCTaBIba Jbye Oe3 mocia, IMTO MOXe TyrOTPajHO JIOIIE YTUIIATH
Ha 31paBibe. 300T HENOCTaTKa XWUTHjEHCKUX YCIIOBa, OAaKTEPHOJIONIKH HEUCIIPaBHE BOJE,
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NIPEHACeJbeHOCTH y TPUBPEMEHOM CMEINTajy, Kao W yMameHe e(QUKAaCHOCTH JIOKalIHe
3IIpaBCTBEHE Ci1yk0e, jaBiba ce nmoBehan pusuk oj 3apazHux Oonect. YecTo Cy U pe3epBe XpaHe
WM TIOJbOTIPUBPEHE MOBPIIMHE YHHUINTEHE, Na CE jaBjba HEYXPameHOCT M CMPT O TJIAAU Y
nyxem nepuoay Bpemena (O6panosuh-Apcuh /1., Inenosuh 3., 2012).

Haj3actyrubeHHju y3pOK CMpPTH NPWIMKOM IIOIUIaBA J€CTE Od6/berbe, a 3aTUM nogpeoe
HacTale IPWIMKOM yJapa o0jekara HOLICHMX IIOIUIABHUM TajacoM. BenmuuHa mnocieauna
3aBHCH O] THIIA TOIUIABE, YKJbYuyjyhin Op3uHy HeHOT HacTaHKa (Oyjulie U Harie MoIiaBe uMajy
CHaXXHUjH epekat oJ] CIopuX MoIuiaBa), IyOHHy MOIUIAaBHOT Tanaca U ooum normnase (Malilay J.,
1997). Benuku 6poj cMpTHUX cllydajeBa y OyjuliaMa y pa3BUjeHUM 3eMibaMma, Hapouuto y CAJl-
y, B€3aH j€ 3a J]aBJbCHa Yy BO3WIINMA, TIPH YeMy je 3a0enexeHa Beha CMPTHOCT KOJ MYIIKOT Iojia
(Jonkman S., Kelman I., 2005). Kaga je y nuTtamy [IaBibemhe Kao y3pOK CMPTH HPUIUKOM
noryasa y nomahnHcTBUMa, TipolieHTyanHo HajBehe ydenrhe nma crapuja nomynanmja.

MopTanurer ox MHOIUIaBa je OOMYHO HAJBUINM 3a BpeMe came Hemorozge. Mehyrnm,
MojeIMHe CTyIMje IMoKa3ale Cy 3HATHO moBehame CMPTHOCTH M Yy TOAWHH HAKOH IOTJIaBe
(bpucron, B. Bbpuranuja, 1969 — cmptHOcT mosehana 3a 50% y momynauuju 40-65 roauxa
CTapoCTH), INTO HEKAa HapeIHa HCTPaKUBamka y MAPYTUM MOIUIABHUM MOAPYYjUMa HHCY
norepamia (Ahern M. et al, 2005).

OcuM naBibema Kao y3poKa CMPTH, CMPTHOCT OX IOIUIaBa y 3eMJbaMa Y pas3Bojy
YIJIaBHOM ce Be3yje 3a dujapejarna obosmerba. bpojHe CTyaMje Cy IMoKa3aue BHCOKY CTOIY
CMPTHOCTH 0] Iujapeje y nepuoay HakoH nomaee (Cynan, 1988; banrnanem 1988; utn.), anu
edexTn NoIIaBa HUCY CE30HCKM MOCMATpaHW, Tj. HHje MCTpaKMBaHAa CMPTHOCT OJ JHjapeje y
nepuoy Koju nperxoau normiasu (Ahern M. et al, 2005).

Kacuuja uctpaxkuBama cuposenena y Munuju (Mugnanyp, 3anaanu benran) nmokasyjy na
je nujapeja Oosect ca HajBehoMm ydectanomhy Yy MoOMjaBaMa H3JI0KEHOj TOMyJIaiuju.
Enunemuonomka cryauja je oOyxBaTwia MOMyJalyjy Koja XHBH Y OO0JAcTH MOJUIOKHO]
MoruiaBaMa, Kao M KOHTPOJIHY TPYyNMy Y HCTOM JAWCTPHUKTY KOja HHje H3JI0KEHa IIoIlIaBama.
PesynraTtu cTyauje mokasanu Cy Ja HEKH OOJIMIM IOHAIlamka, Kao LITO je KOpUIIheme BoAe U3
pubmaka 1 MaJHX je3epa 3a mpame mocyha y KyXHmCKe CBpXe, Ipame pyKy Oe3 calyHa Imocie
nedekanuje, kao u aedekaiuja Ha OTBOPSHOM, HENPABHITHO TPambe PyKy Ipe jelia, CKIaJAUIITEHE
nujahie BoJle y Cy/IOBHMa ca MIMPOKHM OTBOPOM, UTI. TONPHHOCE BUCOKO] CTOIH 00O0JIeBama O
Jjapeje He caMo 3a BpeMe Ce30HE M HAaKOH MoIutaBe Beh U y Ieproay KOju IMPETX0H OIUIaBH,
OITHOCHO PH3HK OJI Hjapeje KOHCTAaHTHO je BUCOK y MOApYyYjuMa Koja Cy MOIIOKHA ToIIaBama,
ca MopacToOM pHU3HKa 33 BpEME U HEMOCPEIHO HakoH morutae. Cromne MopOuauTeTa 01 Aujapeje
3HAYajHO cy Belie y MOMyJalyju H3JI0KEHO] MoIUTaBaMa Hero KOJI CTAHOBHUINTBA KOje HACTambYje
o0nacTH Koje HUCY IiaBbeHe TokoM ucte ce3oHe (Mondal N., Biswas R., Manna A., 2001).

MopbOuauTeT U3a3BaH NoriaBaMa Hajuemifie ce MaHuectyje y BUay (pekarHo-opaTHuX
000JbeHa, BEKTOPCKH MPEHOCHBUX 00JECTH M OOJICCTH KOje IUpe INIOJAPH.

3a Bpeme moruiaBe nosehaH je pusuKk of QexanrHo-oparHux uHgexyuja, HAPOUUTO Y
yCIIOBHMMa MPEKHIa BOJOBOIHE M KaHAIM3aLHOHEe WH(PACTPYKType, Kaja CTAHOBHMIITBO HEMa
aJIeKBaTaH MPUCTYI YHCTOj Boau 3a muhe. Ycien Tora, 3a BpeMe M HAaKOH IOILIaBa JOJTA3H JI0
rmopacra CTOINE MHIUACHIMje OJ KOJIepe, KPUIITOCHOPHINO3e, Hecneludpuyne aujapeje, aedje
napanuse, pota Bupyca, Tudyca u napatudyca. ujapejanna o0osbema cy crenuduyHa 3a 3eMJbe
y pa3BoOjy, alM je y MamOj MEpU M y Pa3BHjEHUM 3eMibaMa 3a0ele:keH MOopacT CTOIe
HHIWJCHIMjEe OX IOjeMHMX BpCTa JWjapeje W IKyTHIe, Kao M II0pacT HEKUX
racTpOMHTECTUHAIHUX Mpodiema.

MNako momnaBe MOry Ja peayKyjy 6eKmopcke Gonecmu ' (momlaBHM Tajlac MOXeE [a
oJlHEce Jierja Komapana y crajahuM Bojama), 3abesiexeHu cy OpojHH ciydajeBu mosehama
MopOuaUTeTa O] MOjeJUHHX BEKTOPCKH IPEHOCHBHX OOJECTH, HAPOYHTO Majapuje, U TO Y
IIeproLy HAaKOH IIOIUIAaBe, Kaja NOJa3u N0 33/pKaBama BOAE Ha BehnM MOBpIIMHAMa Koje
MOCTajy WJealHa MecTa 3a Jierta komapana. OcuM Manapuje, y mojeJIMHIM 3eMJbaMa MpHjaBJbeH

12 BonecTu Koje IpeHoce BEKTOPH, Tj. )UBOTHEbE U3 opoauue Arthropoda (najuenthe: komapim, Myse, Gyse 1
KpIIeJbH)
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je mopact obosieBama o] uMmbarnyne Quiapujaze, 00JeCTH U3a3BaHUX apOOBUPYCHMA, K0 W
6onectu 3anaanor Huna (Ahern M. et al, 2005).

Bonecmu xoje npenoce enodapu mory Takohe OUTH y mopacTy HakoH IOIUIaBe, IITO je
MoCJIeIa MUPEHka BOJIOM eKCKpeIHja 3apaKeHHX rioiapa oqHocHO Behe MoryhHocTH na jbyau
JIohy y IMpeKTaH KOHTAaKT NMPEKO IMOCEKOTHHA Ha KOXKU Cca M3a3uBavyeM OOJeCTH. Y OBOj Tpymu
OoinecTy HajBUIIE TMPHjaBJbEHUX CllyyajeBa IIUPOM CBeTa OWJIO je 3a JIeNTOCHUpPO3y W
xaHtaBupycHu miayhuu cunapom (Barcellos C., Sabroza P., 2001; Karande S. et al, 2000; Leal-
Castellanos C. et al, 2003; Trevejo R. et al, 1995).

Jlakiie noBpee TOKOM IOILIABA, Tj. OHE KOje HE U3a3UBajy CMPT, HACTajy Hajuelrhe kaxa
Jby/IM TIOKYIIaBajy na u30aBe ceOe WM CBOje HajONKe W3 MOIUIaBJbEHHX Kyha, MM TOKOM
pamunmhaBamka HAaKOH MMOIUIABA, Kaja 4ecTo JAoja3u N0 oOpymiaBama KpoBoBa. Hajuemrhe
MOBpeJie YKJbyUyjy: yranyha wim ucrerynyha, mocekoTHHe, KOHTY3Hje U IpyTe TOBpe/e.

Kao u nmpyre mpuponHe katactpode, MomiaBe yTuiy Ha MEHTAIHO 37paBibe. BennunHa
TOT' YTHILIaja jOLI YBEK HHj€ JOBOJHHO UCTPaXKEHa, AJIM CE MOY3JaHo 3Ha Ja HaKOH IOIIaBa JbYAU
mare oIl MCUXWYKHX nopemehaja Kao IMITO Cy aHKCHO3HOCT W JCMpECHja, 3aTUM O] CHHIpPOMA
MIOCTTPAayMaTCKOT CTpeca (CUMITOMH: HaBUpame cehama, n3beraBame OKOIHOCTH MOBE3aHUX ca
cTpecopoMm, mopemehaju craBama M MpPeKOMEpHa OyIHOCT, Pa3IpaskJbUBOCT, THEB, HENOCTATAK
KOHIICHTpAaIH]je), Kao 1 Behe CKIIOHOCTH Ka camoyOucTBuMa (Ahern M. et al, 2005).

3apaBcTBeHHU edeKTH cyllle Kao IPUPOIHe KaTacTpode

Hemocpenuu edektu cymie Kao KIMMAaTCKe HEMOroJe HHUCY TaKO APACTUYHH Kao KO
JIpyrux npupogHux Hemoroja. [locneauie cymie cy mpuMeTHE y Ay»eM BPEMEHCKOM MEpHUOAY,
Kak0 y EKOHOMCKOM Tak0 W y 3[paBCTBEHOM Torieqy. Hacramak cymie Kao IPHPOIHE
karacTpode MOBe3aH je ca MpolaJakeM yceBa Ha BEJIMKAM MOBPIIMHAMA M CMABHBAbEM 3aIuXa
XpaHe, WITO JOBOIOM JO MOjaBe IIaqu M 3[PaBCTBEHUX IOCICIHIA BE3aHHX 33 HEIOBOJBHY U
JIOLTY UCXpaHy. 3a pasiiKy O]l pa3BHUjEHHX 3eMaJba, KOje 3axBaJbyjylil JOBOJEHUM 3aluxama
XpaHe MOry 1a ce Oope ca OBOM MPHPOJHOM HEIOTOIOM, Y 3€MJbaMa y pa3Bojy CyIla YecTo
nobuja nmuMmeHsuje npuponaHe karactpode. OcuM 3apaBCTBeHHX edexaTa BE3aHUX 3a JIOIIY H
HEJIOBOJbHY HCXPaHy M KBAaHTHTET W KBAIUTET BOjE 3a muhe, CTAHOBHUINTBO je H3II0KEHO U
nocjeannamMma Moryhux mnoxapa u Iupemy 3apa3Hux 00JIecTH.

IIpema Cserckoj 3xmpaBcTBeHOj opramzanmju (WHO, 2013), Haj3HAYajHHjU y3pOLH
MOpOMIUTETa U MOPTAIUTETA 32 BPEMe CyIe Cy:

— PenykxoBaHH yHOC XpaHE M HEIOCTAaTaK PAa3HOBPCHE HMCXpaHE, IITO MOXE JOBECTH 1O
MPOTEHHCKO-CHEPTeTCKEe HEYyXpameHOCTH, Kao M Jeduimra MUKpoeleMeHaTa |
BUTaMKHA (HEJOCTAaTaKk BUTaMuUHAa A moBehaBa pU3UK O]l CMPTH O Majux OOTHBba,
MU3pasuT HemocraTak reokha moBehaBa pU3MK Ol aHEMHje MajKH U JICIE, KOja MOXKE
UMaTH CMpPTHH HCXOJ; HEJIOCTAaTaK BUTAMUHA Li¢ JOBOAU 1O IOjaBe CKOpOyTa; Oepu-
Oepu Hacraje yciiel HeJOCTaTka THAMHHA; Ieflarpa ce jaBjba 300r HeJOCTaTKa
HUAIMHA).

— 3apasHe Oonectn. Hemoctatak ajgekBaTHOr BOAOCHAOAeBarba ¥ KaHAIM3ALM]e,
HEYXPamCHOCT, pacebaBame M Beha BYJIHEpaOMIHOCT CTAHOBHMINTBA YCIEA Majga
nMyHHTeTa moBehiaBajy pH3MK O] 3apa3HUX OOJECTH, Kao IITO Cy Koiepa, Tudyc,
njapeja, akyTHe pecriupaTopHe HH}eKirje u Maie Oorume.

JlupekTHa nocneauna cyuie jecre 3araleme BoJie MaTOreHnMa, Koje Mpoy3pOoKyje IIHPEHhe
fomecTH Koje ce TpeHoce y KoHTakTy ca BogoM . llupkymarmja Bome oGesbehyje
camonpeunnthaBame BOJAHUX Teja M BOJCHHUX TOKOBa, MeyTHM, y yCIOBUMA CyIIe HUBO BOJE Y
pekaMa oraja a HOpMaJHO MPOTHIAKkE Boae je mopeMehieHo, ma Joma3u 10 3apiKaBamba BOAE U
IpeTBapamba BOACHUX TOKOBa y crajahe Bome. Tomne Boge HeMajy BHCOKY CIOCOOHOCT

"'V BpeuM 1aHMMa, Ka/ia BJ1ajia HECTANIMIIA BOJIE, JbY/IM YECTO HMajy TIoTpeby Ja ce pacxiiajie KynameM y peKkama
U je3epHuMa, YuMe ce AUPEKTHO U3JIaX<y PU3HKY Of II0jeANHUX aTOTeHA.
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caMompeuninhiiaBama, ycliel 4Yera IOCTajy MOBOJFHO CTAaHMINTE 3a pa3iMyHTe I1apasuTe M
Oaxtepuje. OBaKkBU yCIIOBH JIOBOZE JI0 TOBehama yuecTanocTu 00osieBamba 0] O0JIECTH Kao IITO
Cy aMeOHM MEHWHroeHIe(haIuTHC M JIETOCIUPOo3a, JOK Ce eHTepOTOKCHMYHa Emepuxuja Koiu
MOJKE TIPEHETH KaKO MPEKO BOJIE TAKO U MpeKo XpaHe ((pekanHo-opanHa HHPEKLHja) y yCIoBUMA
HepnoBoJbHe xurujene (Bailey G., Walker J., 2007).

Crajahe Bozme cy Takole ¥ MOBOJbHA CTAHMIITA 32 KOMaplie, 1a y YCJIOBUMa AyTOTpajHe
cynre Moxxe ohu U 1o moBehama HHIMICHIM]jE O Majlapuje 1 Bupyca 3anaanor Huma (Hales S.,
Edwards S., Kovats R., 2003). Cymra takohe Moske /1a ©3a30Be MPOMEHE y MOHAIIalky KoMapala,
KOjU MOTI'Yy Jja HalaJiajy Y ITulle, ITo Moxe foBectu 10 nojase Cent Jlyuc ennedanutuca (CDC,
2010).

3a BpeMe cyliie Oprke ce MIMpe 3apa3He O0JIECTH jep Jby I UMajy oTpedy jAa 1mrTene Body,
Tj. a cMame Mpame PYKy W Jpyre XUrHjeHCKEe HaBHKE, LITO JOBOJM 1O mMoBehama pusnka on
oboneBama O HEKHX TaCTPOMHTECTHHATHUX OoyiectH. OCHM IPEKO Boje, JaKIIe ce MUpe U
OonecTH TPEeKO XpaHe, jep HEeOOCTaTaK BOAE MOXE Ja IPHMOpa 3eMJbOPAIHUKE Aa IoJba
HaBO/AMWABajy cTajalioM 3araljeHOM BOJOM, IITO MOXE HPEICTABHATH JaK HAYMH MPEHONICHA
CaJIMOHEJIE, CIIePUXHje KOJIU U PYTUX OaKTepHja MPeKo HEKUX HAMUPHHUIA KOje ce KOH3YMHPajy
y CHPOBOM CTamby.

ExcTpemHe KIMMaTcKe NMPOMEHE MOTY 3HATHO AONPHHETH MIMpPEHhY 3apasHuX OoJecTH.
IMojenuHe CTyauje moBe3alie Cy HATIPOCEUYHY KOIUYHHY MaJaBHHA KOja Ce jaBJba HAKOH Jyror
nepuoja cyuie ca nopehanom MHIUACHIIOM XaHTaBupyca miyhaor cunapoma (Engelthaler D. et
al, 1999; Glass G. et al, 2000) m HekMM TIJbMBUYHMM UH}EKIHjaMa, Kao MITO je
kokuuaunonnomukosa (Valley fever) (Greenough G. et al, 2001). 3a BpeMe jakux cCyIla riogapu
MOTY Jla HAIlyCTe CBOj JHBJba CTAHUILTA M KPEHY Ka HAaceJbHMa y MOTPa3u 3a XPaHOM, ILITO MOXKE
noehatu pusuk of npenomema kyre (Githeko A., Woodward A., 2003).

Cymom u3a3BaHU IOXKapH HMMajy MambM YTHLA] HAa CMPTHOCT, aJId MOTY H3a3BaTH
noBehiaHy y4ecTajaocT pecHHpaTOPHUX cUMIITOMa. [IMM U3 moKapa CaIpXKH BEIHUKY KOJIHYUHY
CUTHHMX 4YeCTHUIIa KOje HOropllaBajy cpyaHe M peclupaTopHe mpobieme, ykbydyjyhu actmy u
XPOHHYHY ONCTPYKTUBHY OojecT mryha. Ocode ca moctojehuM pecnupaTopHEM IPoOIeMUMa Cy
nox HajBehuM pusukoM. VYmama cuHyca, HHGEKIHje TOPHUX PECHUPATOPHUX IIyTeBa,
JAPUHTUTHC, Ka0 ¥ UPUTAIMja OYHjy, Cy YeCTO €BHUICHTHUPAHU 3/paBCTBeHH nopemehaju HaKOH
U3JI0)KEHOCTH UMY U3 Mokapa. Y cyOypOaHuM U pypallHUM 00JIacTUMa CTAHOBHUILITBO j€ BHIIIE
M3JI0’KEHO PH3HKY OJ MOBpEaa MPH CYIIOM H3a3BaHHM IMYMCKHM Toxkapuma. Ha mpumep, moxap
y Kanudopuuju (Anamena oxpyr) 1991., 3a xoju ce cMaTpa Aa je MOACTAKHYT CaMONaJbEHEM
CyBe BereTalyje y yclIOBHMa CyIle, pe3yiTHpao je ca 25 cMpTHHX ciydajeBa u 241 mocerom
YPreHTHOM LIEHTPY 300T MoKapoM M3a3BaHUX MoBpeaa. JBocTpyko Behu Opoj Jbyau TpaxHo je
nomoh 300or mpobieMa ca JucameM yclen yaucama auma (Hajuemhu mnopemehaj Ouo je
OpoHxHOCMa3aM), HEro yciiea OmneKoTHHa M Tpaymarckux nospena (Duclos P., Sanderson L.,
Lipsett M., 1990; Harrison R., Materna B., Rothman N., 1995).

Cyma MoXe W3a3BaTH M IMCHUXUYKE MpoOJIeMe, HAPOUYHUTO KOJ 3eMJbOpaJHUKA, YHjH je
CKOHOMCKH OIICTaHaK 3aCHOBaH Ha BPEMEHCKUM Npuinkama. OHUHAHCHjCKH cTpec U Opura Mory
Jla U3a30BY JEMPECHjy, aHKCHO3HOCT, U MHOIITBO JAPYIMX MEHTAIHUX 000Jhea U mopemehaja
noHamama. OBH (HaKTOPH MOTY JOBECTH JI0 CaMOyOHMCTBa, HAPOUHUTO KOJ JbYAU y PYPaTHHM
noJipydjuMa, KOjU HMajy Mame H300pa 3a OCTBapUBamkE MPHUXOJA W OTPAaHHYEH MPHUCTYII
3IpaBCTBEHUM LEHTpUMA. Y mopehemy ca YKyIHOM IONYJAlMjoM, 3HATHO BHIIE CTOIE
camoyOucTaBa Ccy youeHe kKoi ¢apmepa (3eMIbOpaJHUKA) KOJH JKHUBE y PypaHUM TOAPYYjUMa
3eMaba MOrONEHUX TEIIKUM U AYroTpajHuM cymama (Hop. Muauja, AycTpanuja U HOjeAUHU
nenosu CAJl-a) (CDC, 2010).

YTunaj npupoaHuX KaTacTpoda Ha HACTAHAK U HIMpPembe enueMuja
CTaHOBHUILITBO MOTrol)eHO MPUPOAHOM KaTacTpodoM je MoceOHO OCETJHUBO Ha 3apasHe

6onecm, KakoO ycjaea Tora mTo A0Ja3u A0 OllaJlatba UMYHHUTETA yCJIE[ JIOIIE UCXpaHE, CTpeca,
yMmopa u Cl., TaKO 1 300T KMBOTA y HeXI/II‘I/IjeHCKI/IM yCJI0BMMa HaAaKOH HEIIOTrOJ€C.
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VYcI0BH KOjU OBOJE J0 €MUAEMHje Cy YIJIaBHOM CTBOPEHH CEKYHAApHUM e(peKTHMa, a
He IJIABHOM HETOr0JIoM, OCUM Yy CIIy4ajy MOIUIaBa, Koje AUPEKTHO MOTY Ja IoBeLy 10 noehama
MopOumuTeTa on OOJNeCTH Koje ce TpeHoce BOJAOM M BekropuMma. OcTane Hermoroge Mory
ocTaBUTH 3a coboM crajahy Boxmy mnm 3arahjeme, OJHOCHO NpEKuze y cHalJeBamy BOJOM 32
nhe. Jaku BeTpoBH, IprodaiHe oJIyje, KIM3HIITA, 1A YaK M 3eMJBOTPECH H BYJIKAHCKE epyIILIHje
MOTY JIOBECTH 1O cTBapama crajahux Boma. Ha mpumep, y AHauMa Huje HeyoOWYajeHO na
BYJKaHCKE epyIMje TOIe CHer W JeA, cTBapajyhu momiaBe, MOTOKe OiaTa W KaMema.
3eMJbOTpECH MOTY Jia TOKPEHY KIM3HIITa W OJpOHEe Koju muperpalyjy peke, uzasuBajyhu
norase. Y CBHM OBHM CITy4ajeBHMa BHIIAK cTajalie BoJe MOXke ha JONpPHHECE HaMHOXKaBarby
uHCcekara (BekTopu Oojectd), wuiau 3araljemy BOJOM3BOPHINTA OTHaJHUM BOJAaMa U3
kananuzanuje (Wisner B., Adams J., 2003).

Ocum OoJyiecTH KOje ce NMPEHOCE BOJOM W BEKTOpUMA, MOTY C€ jaBUTH M CHHICMH)C
BUCOKO 3apa3HUX 00JIECTH — Koje ce IpeHoce KoHTakToM. OBe OosiecTu Hajuemhe cy mocieauna
MPUCYCTBA BEIHMKOT Opoja JbyId y NMPUBPEMEHOM CMellnTajy Oe3 aJeKBaTHE BEHTWIIALM]C Tj.
aJICKBaTHUX IIPOCTOPHja 3a JMYHY XurujeHy. J[yxuHa OopaBKa y IPHUBPEMEHOM CMEIITajy je
BakaH (hakTOp pH3HMKA OJ IIMpPEHa 3apa3Hux OoyiecTd. MelyTuM, OoBakBe enujieMuje cy ueinhe
HOCTEaNIa Xa3apIHUX CHTyalllja 3a BpeMe M HAKOH KOH(IMKaTa (PaTOBH), U BHIIE CE Be3yjy 3a
M30erInYKe KaMIOBE HEro 3a KaMIIOBE 33 MPUBPEMEHH CMEIITaj HAKOH MPUPOIHUX KaTtacTpoda
(Wisner B., Adams J., 2003; Watson J., Gayer M., Connolly M., 2007).

[er Hajuemthux y3poka CMPTH Ol eMHJEMHUja Y IPUPOJHUM KatacTpodama cy aujapeja,
aKyTHEe pecrnuparopHe HH(peknuje, mMane OOTHMEe, HCYXPameHOCT U, y CHICMCKHM 30HaMa,
Mmanapuja. CBe OCHM HEyXpameHOCTHU Cy 3apa3He 00JIeCTH AUPEKTHO IOBE3aHe ca 3APaBCTBEHUM
yCJIOBHMa CpPEAMHE, Majia je U caMa HEyXpPameHOCT y BEJHMKO] MEPH IMOTrOpliaHa O] YTULajeM
3apasuux Oonectu (Wisner B., Adams J., 2003). Ocum oBUX 000JbCHa, HAKOH MPUPOJHUX
KaTacTpoda yecTe cy U enuaeMuje xenatutuca A u E, nentocnupose u Tetanyca.

I'eHepanHO, CMPTHOCT y eMUIeMHjaMa HaKOH IMPUPOIHUX KaracTpoda 3HaTHO je Beha y
3eMJbaMa y pa3BOjy HEro y pa3BHjeHHM 3eMJbaMa. Mako ce M pa3BHjeHe 3eMJbe CyodaBajy ca
OITAaCHOCTHMA OJ] IUperha 3apa3Hux OojecTH (MpUMep 3eMJbOoTpeca/ImyHaMuja y Jamany, kana je
ckopo 2000 spynu y HpUBpEeMEHOM CMEIITajy Mopajo ha Jenu cera 20 Toanera), 30or 0osbe
OPraHW30BaHOCTHU 3[PABCTBEHE CITy:KOe U CIIyKOU criacaBama enuieMuje Cy MHOTO pehe Hero y
CHPOMAIIIHUM 3eMJbaMa, IJie jeé CTAHOBHMIUTBO Beh 0cIa0ibeHO JIOMUM XUIHjeHCKUM yCIOBHMa
JKHBOTA KOjU ¢y mocrojaiu u npe Heroroae (WDR, 2012).

dakTopy Koju JoNpUHOCce BehuM nocjiequnaMa NpupoIHUX KaTacTpoda
MO0 KMBOT U 3/IpaB/be

VY obOnactuma koje cy W3JI0XKEHE YTHI)y MPUPOAHUX HEMoroja Moctoje (HakTopu Koju
JIOTIPUHOCE IPACTUYHMjUM IOCIeUIaMa JIejCTBAa NMPUPOAHUX KaracTpoda, Kako y COLMjaIHO-
eKOHOMCKOM Tak0 W y 3IpaBCTBEHOM moriexy. Ty, mpe CBera, crnagajy BelWKa TIYCTHHA
HACEJbCHOCTH, HHCKU TPATUTE/bCKU CTAHAAP/M, JIOIIH COIMOCKOHOMCKH YCIIOBH JKHBOTa M
HEJOBOJbHA yJlarama y 3[IpaBCTBEHU CHUCTEM. Pa3BHjeHe 3eMibe y BEJHMKO] MEPH HHBECTHPA]Y Y
Mepe MPEeBEHIMje M 3alITUTE O]l MPUPOJHUX HEMOrofa, YKJbY4yjyiH BHCOKE TPajuTesbCKe
CTaHJgaplie Y KOHCTaHTHa TO0OJbIIahba OpraHu3alyje Cciayx0e MmoMohn y BaHpPEIHHM
cutyanujama. MeljyTum, o061acTu ca BEIUKOM I'YCTHHOM HACEJLCHOCTH U JIaJbe Cy MOJ PH3UKOM
Ol TPHPOAHHX HEIOroAa Yak M Yy Pa3BHjEHHM 3eMJbaMa, O 4YEeMy CBEOOYH [pPHMEp
3eMJbOTpeca/iyHamuja y Jarmany 2011. ronune, 4ije AUpeKTHE HOCIEANIIE MOXK/IAa HE MOTY Jia ce
mopene ca IMocieauilaMa HEKUX PaHUjUX MPUPOAHUX KaracTpoda ca MHOro Behum Opojem
JbYICKUX JKpTaBa, ald 4uje fe ce mocieamne HM3a3BaHe olnTehiemUMa HyKIeapHE eJICKTpaHe
MHIUPEKTHO M TyTOPOYHO OJPA3HUTH HA 3[PAaBJbC CTAHOBHHUIITBA Y Iy)KeM IIEPHOLY BPEMCHA.

JejcTBy npHpomHMX KaracTpoda TIOCEOHO Cy W3JIOKEHE T3B. OCCTJBHMBE TIpyIe
CTaHOBHUIITBA — JIela, CTape W OoyecHe ocobe, a €BUJICHTHA je U IOJHA pa3iiiKa — KEHE CY
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[OJUIOKHUjE yTHUIAjy NPUPOJHUX KaTtacTpoda BHUILIE O] MyIIKapara, HapOYHTO Yy JIOIIUjHM
corroekoHoMckuM ycinoBuma. McrpaxuBama Hojmajepa u Ilnmymnepa (Neumayer E., Plimper
T., 2007) cy nokasaia aa BelUKe NPUPOJHE KaTacTpode y MpOCeKy CMambyjy OYeKHBAHO TPajame
JKMBOTA JKEHA BHINE HEro MyIIKapala, HapoOYyuTO Yy 3eMJbama/perujama y KojuMa >KEHE He
OCTBapYjy 3a10B0JbaBajylill COIMOEKOHOMCKH CTaTyC.

3a pasnuky of Aeue, Koja Hajuemhe Hucy y MoryhHoctu na ce 6e3 momohu crapujux
CKJIOHE Ha 0e30eHHje MeCTO, CTapHje 0co0e YecTo He JKelle Jja HalyCTe CBOje IOMOBE HAaKO Cy
yecto y MoryhHoCcTH Jia ce eBakyuiny. bonecHe ocoOe Takohe mmajy orpanudeny moryhHocT
criacaBama, Kako 300r (U3HUKUX MoTemkoha (pa3iuyuTy OOJUIM WHBATUANTETA), TaKO U 300T
MeHTaJIHUX npobsiema. MctpaxuBama Yoya u capagauka (Chou Y. et al., 2004) noka3zana cy na,
Kao U KOJ JAPYTUX NPUPOJHUX KaTacTpoda, CMPTHOCT OJ 3eMiboTpeca je Behia KoI JbyAu Koju
maTe o]l HeKux rncuxudkux nopemehaja. Haume, ocobe ca MeHTaTHUM 000JbEHMMa HUCY Y CTakby
Ja Op30 pearyjy W mpemy3my onarorapajyhe Mepe 3allTHTE 3a BpeMe 3eMJbOTpeca, U Mambe Cy Y
CTamy Ja U3Ipke O0JIOBE O]l MOBpEAa U cavyeKajy cracuiayke eKHIe. XpOHUYHH OOJIECHHUIIN
Takohe pehe mpexuBibaBajy NpUpPOAHE KaracTpode, Kako YCIell CMambeHe CIOCOOHOCTH
pearoBama y BaHpPEIHHM CHUTyalljamMa, Tako M ycled HeMOoryhHocTH noOujama peloBHE
Teparnuje y yCJIOBUMa MPEHATPIAHOCTH M OTPaHUYCHOT TPHUCTYIA 3APaBCTBEHUM LIEHTPUMA, KA0
1 HEJOCTAaTKa JIEKOBA.

3akbyuak

[puponne katacTpode n3a3uBajy BeJIHKe U Pa3HOBPCHE MOCIEIHLE 110 JbYICKO 3ApaBJbe.
Haxko cy HemocpenHe )XpTBE U 030MJbHE TOBpE/IEe U 3/1paBcTBEHH nopemehaju koju ce jaBipajy 3a
BpeMe Tpajama caMe HEIloroje HajIpacTHYHHje IMOCIeAMIe NMPHPOAHUX KaTacTpoda, OpojHH
3[PaBCTBCHU PH3MIM jaBJbajy C€ HEMOCPETHO HAKOH Kartactpode W y AyKEM MEpHOLY MOTY
n3a3BaTH OpojHe TeTHE edekTe, YKIbYUuyjyhu u cMpT.

TexuHa nocneauua U eukacHocT 60pOe ca MPUPOAHUM HENOrojama yMHOTOME 3aBHCH
Ol eKOHOMCKE pa3BHjeHOCTH 3emibe. Mako cy moOoJplname paja CHacWIauKuX eKHIla,
yHarpeheHa eBakyalMja M KOHTpOJIA INHMpEHa 3apa3HuX OOJIECTH MPErno3HAaTH Kao 3HAayajHH
(bakTopy y peoyKoBamy IOCIEAUIa TPHPOAHUX KaTacTpoda, CHpPOMAIITBO U Jajbe OCTaje
rIaBHU (aKTOp PU3HKA Yy XaszapIHUM NoipydyjuMa. HajcupomalnHuju cy HajBHINE H3JI0KEHU
e(peKTUMa MPHUPOJHUX KaTacTpoda, jep HHCY y MOTYHHOCTH na ce ca muMma Oope, Te 3a BHX
3eMJbOTpEC, TOIUIABA, YparaH WM HeKa Jpyra MpupoiHa kKaractpoda Hajuemihe BOJE Y TPajHO
CHpPOMAIITBO.

Nmajyhu y Buay na ce KIMMa IUIaHeTe Meba BeIUKOM Op3uHOM, noBojehu 1o riaodanHor
3arpeBama, YHUIITEHha 030HCKOT OMOTa4a U MHOTHX JPYTHX NMPOMEHA, HAyYHUIH CYy CarJIaCHU
na he mohu u m0 mopacra Opoja M WHTEH3UTETa NMPUPOAHUX HEIOroja, a CAMUM THM U [0
noBehama pHU3UKA IO JBYACKO 37paBjbe W KUBOT. VI3 TMX pasinora, mpaheme M ,,KOHTpOIA*
MPUPOJHUX HEMOro/1a MpeACTaB/ba MPUOPUTET Y HAPETHOM MIEPHOTY.

Jlutepartypa

Jlurepatypy Bugetu Ha 81 crpanu.
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