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Analysis of the Natural Disasters in
the Last Century and the People Who
Were Consequently Displaced
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ABSTRACT
Purpose: Natural Disasters are complex events which expose people to various risks and dangers.

Methods: The data for our research, which was designed to be a descriptive one, was obtained from Emergency Events
Database (EM-DAT) and Internal Displacement Monitoring Centre (IDMC) database. Target population of our study
consists of 287,913,123 people who were displaced in consequence of 15,406 natural disasters which occurred in the
world between the years of 1920 (January) - 2020 (August) and natural disasters which occurred between the years 2008
(January) - 2019 (December).

Results: It was determined that in the 5 continents examined (Africa, America, Asia, Europe, Oceania), there has been
a rapid growth in hydrological and meteorological disasters after the year 1980. On the other hand, with regards to
displacements due to disasters, flood and storm related disasters were determined to cause displacement more than
others.

Conclusion: Ultimately, the natural disasters related to the climate change have increased over the years and caused
displacement, death, and financial damage.

Keywords: Natural Disasters, Displacement People, Climatological Disasters

Son Yiizyilda Meydana Gelen Afetler ve Yerinden Edilen Kisilerin Analizi
OZET
Amag: Dogal afetler, insanlarin ¢ok sayida risk ve tehlikeye maruz kaldigi karmasik olaylardir.

Gereg ve yontem: Tanimlayic tipte tasarlanmig arastirmamizin verileri EM-DAT (Emergency Events Database) ve IDMC
(Internal Displacement Monitoring Centre) veri tabanindan alinmustir. Calismamizin evrenini, EM-DAT veri tabaninda yer
alan 1920 (Ocak)-2020 (Agustos) yilla arasinda diinyada meydana gelen 15.406 farkli dogal afetler ve 2008 (Ocak)-2019
(Aralik) yillan arasinda dogal afetlerden kaynakli 287.913.123 yerinden edilen kisiler olusturmaktadir.

Bulgular: incelenen 5 kitada 1980 sonrasinda (Afrika, Amerika, Asya, Avrupa, Okyanusya) hidrolojik ve meteorolojik
afetlerde hizli bir artis oldugu tespit edilmistir. Afetlerden kaynakli yerinden edilmeler afet alt gruplan seklinde
incelendidinde ise; sel ve firtinadan kaynakli afetlerin digerlerine gore daha fazla yerinden edilmeye neden oldugu
saptanmistir.

Sonuc: Sonug olarak yillar icerisinde iklim dedisikligi ile ilgili afetler artarak yerinden edilme, 6liim ve maddi hasara sebep
olmustur.

Anahtar Kelimeler: Dogal Afetler, Yerinden Edilen Kisiler, Klimatolojik Afetler
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Analysis of the Natural Disasters and Displaced People

disaster may be defined as an unexpected incident

which exceeds local capacity, requires national or

international aid, causes either death or injury for
people, results in loss of property, affects the society eco-
nomically and socially and threatens the security, spoils its
functionality, and often occurs due to natural reasons, ho-
wever may also occur due to human related causes (1-3).

On the other hand, natural disasters are caused by hydro-
meteorological, climatic, geophysical, and biological in-
cidents (e.g., earthquake, landslide, tsunami, windstorm,
flood, or drought) which affect the natural and built envi-
ronment of the region affected (Table 1) (1).

Table 1: Typology of Natural Hazards

Category Sub-category Type

Geophysical Geophysical Earthquake, mass movement,
volcanic activity, tsunamis,

rockfall,

Meteorological | Weather-related | Storm, extreme temperature,

fog

Hydrological Flooding, landslide, wave action

Climatological Drought, wildfire, glacial lake

outburst

Biological Epidemic, Insect infestation,

animal accident

Natural disasters are complex incidents which expose pe-
ople to many risks and dangers. Each disaster scenario is
unique in its own way and presents new and unusual dif-
ficulties both for the victims and the rescue emergency
personnel. Negative result of disasters in people’s lives is
the situation of migration from the region where the di-
saster occurred to another location. Displacement within
the context of disasters is a global and increasing pheno-
menon. According to a study conducted by the Internal
Displacement Monitoring Center (IDMC), since 2008, natu-
ral disasters have caused displacement of approximately
24,6 million people each year (this equals to one person
per second) (2). Displacement due to natural disasters is
defined as “Situations where people are forced or coerced
to leave their homes or places of habitual residence as a
result of a disaster or to avoid the effects of an urgent and
predictable natural disaster”(3). Majority of this sort of
displacements are caused by a limited number of mega-
disasters. Among the latest examples are the combination
of earthquake, tsunami, and nuclear disaster in Japan; big
floods in Australia and Pakistan; big forest fires in Greece
and Russia; droughts in China and East Africa; and a catast-
rophic earthquake in Haiti. Climatic changes are expected
to have a stronger effect on populations movements as

well. In a date as early as 1990, Intergovernmental Climate
Change Panel has warned about how human migration
might become the ultimate effect of the climate change
(4). People who get displaced due to natural disasters face
similar difficulties with those who escape from conflict
and violence. Many lose their homes, properties, and in-
come, and their access to basic needs and services such as
water, food, health, and education reduces, and they also
face with interruption of social networks (5).

In this study, we wanted to make an assessment of the na-
tural disasters that occurred in the last century and peop-
le who were consequently displaced.

MATERIALS AND METHODS

The data of our descriptive study was taken from the
Emergency Events Database (EM-DAT) and IDMC (Internal
Displacement Monitoring Center). EM-DAT is one of the
databases of the non-profit organization with an inter-
national status called The Center for Research on the
Epidemiology of Disasters (CRED) within the Université
Catholique de Louvain (UCL) School of Public Health in
Brussels. It is a reliable data source that keeps the types
of disasters occurring in countries and the effects of these
disasters on people (death, injury, material damage, etc.)
with a historical and specific systematic. According to this
database, in order for an event to be considered as a disas-
ter, at least one of the criteria for the death of at least 10
people, affecting at least 100 people, declaration of a sta-
te of emergency and international calls for assistance by
the relevant state must have been fulfilled (6). IDMC, on
the other hand, as part of the Norwegian Refugee Council
(NRC) and working internationally since its establishment
in 1998, has been providing data and analysis of internal
displacement. They work with national governments, UN
agencies and expert centers to find effective and durable
solutions to internal displacement issue (7).The universe
of our study consists of 15,406 natural disasters that occur-
red in the world between 1920 (January) -2020 (August)
in the EM-DAT database. Natural disasters are composed
of “Biological, Climatological, Geophysical, Hydrological,
Meteorological” main groups in the EM-DAT database.
In the IDMC database, it is classified as Geophysical and
Weather-related (including climatological, hydrological
and meteorological disasters). The distribution of the
main and subgroups of Natural Disasters is shown in Table
1. It consists of 287,913,123 internally displaced persons
due to natural disasters between the years 2008 (January)
-2019 (December). Disasters and displacements at diffe-
rent times and places; disaster subgroups are grouped
on the basis of years (decades), continents and countri-
es. The data are presented as frequency distributions and
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calculated using the Statistical Package for the Social
Sciences (SPSS) 25.0 package program.

RESULTS

It was determined that a total of 15,406 natural disasters
occurred in the world between 1920 and 2020. Of natu-
ral disasters, 39.1% were hydrological (n = 6,025), 31.8%
meteorological (n = 4,894), 11.2% geophysical (n =1,732),
10.2% biological (n = 1,577), and 7.6% climatological (n =
1,178) disasters.When disaster groups are examined on the
basis of subgroups, the most occurring subgroup among
hydrological disasters is flood (n = 5,267) with 34.2%, the
most occurring subgroup among meteorological disas-
ters is storm (n = 4,296) with 27.9%, the most occurring
subgroup among geophysical disasters is earthquake (n
= 1,445) with 9.4%, the most occurring subgroup of biolo-
gical disasters is epidemic with 9.6% (n = 1,481), the most
occurring subgroup among the climatological disasters is
determined as drought (n = 733) with 4.8%. In addition,
among all disaster subgroups, wildfire 2.9%, volcanic acti-
vities 1.6%, Insect infestation 0.6%, Mass movement (dry)
0.3%, Animal accident 0.01%, Fog 0.01% were found to be
the least common disaster types in 1920-2020 (Figure 1).
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Figure 2. Time Curve Graph of Natural Disasters that Occurred in the

World between 1920-2020

Figure 1. Distribution of Natural Disasters Subgroups that Occurred in
the World between 1920-2020

When the natural disasters are evaluated in terms of the
disaster group over time, there are less than 50 disasters
per year in terms of natural disaster types until 1980. After
1980, a rapid increase was found in hydrological and me-
teorological disasters. In addition, it is noteworthy that
two different peaks occurred in the early 2000s in terms of
biological disasters (Figure 2).

When the situation of the continents in the last 10 decades
according to disaster types is evaluated; the rate of increa-
se in hydrological and meteorological disasters in the last
two decades in the five continents studied is remarkable.
In addition, it is seen that the number of disasters in the
Asian continent is more than the other four continents in
terms of geophysical and hydrological disaster types. It is
observed that biological disasters are more common in
Africa than other continents (Figure 3).
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Figure 3. Frequency of Natural Disasters that Occurred in the World
between 1920-2020 in Continents by Decades
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When the shares of total financial damage caused by di-
saster types in the last 100 years in total financial damage
caused by natural disasters are examined, it is seen that
it constitutes 44.7% of meteorological disasters. It is seen
that the type of disaster that has the largest share in terms
of death is climatological disasters with 42.2%. In terms
of death / material damage ratio, biological disasters have
the highest rate with 1,460 times, while meteorological di-
sasters them last place with a rate of 0.1 (Figure 4).
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Figure 4. Share of Natural Disaster Types that Occurred in the World
between 1920-2020 in Total Financial Damage ($) and the Share of
Deaths

When we compare the share of deaths and material da-
mage of disasters in the last 100 years in particular for
continents; It is seen that the continents where geophysi-
cal disasters have the largest share in property damage
are Africa, Asia, and Oceania. Hydrological disasters seem
to have the greatest impact on the European continent in
terms of material damage. In the American continent, me-
teorological disasters have the biggest share in property
damage. It is seen that climatological disasters in Africa,
Asia, and Europe and Geophysical disasters in America
and Oceania have the largest share in terms of their share
in total deaths (Table 2).

When we look at the countries where natural disasters are
most common, we see that they are America (n = 1,019),
China (n =947) and India (n = 734).

A total of 287,913,123 people were internally displaced
between 2008-2019. The highest number of displacement
was in 2008 (n = 38,240,828),in 2010 (n =42,349,514) and
in 2012 (n =30,145,960); The least displacement occurred
in 2011 (n =15,015,954) (Figure 5).
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Figure 5.Distribution of People Internally Displaced and Hazards
Occurred in the World between 2008-2019 by Years

When internal displacements (according to database clas-
sification) are divided into weather-related displacement
and geophysical displacement; It was determined that
the most displacement was related to weather-related
(n = 253,199,368; 87.9%). When we examine the subgro-
ups of weather-related displacement; It was determined
that people were internally displaced mostly due to floods
(n =142,029,072; 56.0%), storm (n = 104,656,593; 41.3%)
and drought (n = 2,320,529; 0.9%).

Table 2. Distribution of Natural Disaster Types in the World between 1920-2020 in Material Damage and Death of Disaster Types by

Continents
Damages ($) (%) Deaths (%)
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Africa <0.1 19.9 344 253 20.3 26.3 67.8 2.1 3.1 0.7
Americas <0.1 9.8 8.0 10.3 719 3.8 0.1 62.9 18.1 15.1
Asia <0.1 4.6 37.7 336 24.1 15.4 39.6 7.2 31.9 5.8
Europe <0.1 10.5 214 373 30.9 <0.1 77.9 10.2 1.7 10.1
Oceania 0.1 19.6 32.0 184 29.8 3.5 7.6 64.6 7.1 17.2
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Table 3. Distribution of Subgroups of Weather-Related Internal Displacements (Air-related Displacement) by Years between 2008-2019 in

the World

Whethear Related Displacements
Years Flood Storm Drought Wildfire tefr:(pt)reizs e n\:\:)evtenr:\aesr?t mo,\\:‘ear;sen . Sv’\f:\éi: Total
condition

2008 11.5x10° 10.0x10° * 50x10° 0.8x10° 30x10° * * 22.5x10°
2009 7.4x10° 7.8x10° * 8.3x10° 20x10° 20x10° * * 15.2x10°
2010 36.2x10° 2.0x10° * 16x10° * 0.8x10° * * 38.3x10°
2011 10.3x10° 3.1x10° * 4.3x10° 90x10° 0.4x10° * * 13.9x10°
2012 19.8 x10° 9.6x10° * 60x10° 3,507 50x10° * * 29.5x10°
2013 6.1x10° 14.1x10° * 90x10° 10x10° 5x10° * * 20.3x10°
2014 8.2x10° 9.1x10° * 50x10° 6 60x10° * * 17.4x10°
2015 8.3x10° 6.3x10° * 90x10° 1,231 44x10° 4.891 807 14.7x10°
2016 10.2x10° 12.9x10° * 0.3x108 90x10° 2485 * * 23.5x10°
2017 8.6x10° 7.5x10° 1.3x10° 0.5x108 5x10° 20x10° * * 18.0x10°
2018 5.4x10° 9.3x10° 0.8x10° 0.4x108 20x10° 20x10° * * 16.1x10°
2019 9.9x10° 13.0x10° 0.3x10° 0.5x10¢ 20x10° 60x10° * * 23.9x10°
2008-2019 | 142.0x10° 104.7x10° 2.3x10° 2.1x10¢ 1.1x10° 1.0x10° 4.891 807 253.2x10°
Abbreviation: * No Data

When we examine the internal displacement caused by

It was determined that internal displacement cau-
sed by forest fires has increased rapidly since 2016.
Geophysical Internal Displacements accounted for 12.9%
(n = 34,713,446) of displacements. When the subgroups
of geophysical internal displacements were examined, it
was found that earthquakes (n = 33,381,177; 96.2%) and
volcanic eruptions (n = 1,208,515; 3.5%) caused the most
internal displacement (Table 4).

natural disasters on the basis of continents between 2008
and 2019, it is calculated that it is the most common in
Africa (27.2%), Asia (23.0%), America (22.0%). While the in-
ternal displacements in the continents of Africa, Europe,
and Oceania are mostly based on weather-related; it is
seen that geophysical internal displacements come to the
fore in America and Asia (Table 5).

Table 4. Distribution of Geophysical Displacements by Subgroups in the World between 2008-2019

Geophsical Displacements
Years f Total
Earthquake VoIcaruc Dry mass Volcanic activity Vet mass Mass
eruption movement movement movement

2008 15.7x10° 50x10° 20x10° * * * 15.7x10°
2009 1.4x10° 60x10° 991 * * * 1.5x10°
2010 3.7x10° 0.4 x10° * * * * 40x10°
2011 1.1x10° 10x10° * * * * 1.1 x10°
2012 60x10% 40x10° 80 * * * 0.7 x10°
2013 1.8x10° 50x10° 500 * * * 1.8x10°
2014 1.5x10° 0.2x10° 2,772 * * * 1.7 x10°
2015 4.4x10° * * 30x10° 4,049 183 4.5x10°
2016 0.7x10° 20x10° 10x10° * * * 0.7x10°
2017 0.6x10° 0.2x10° 10x10° * * 12 0.8 x10°
2018 0.9x10° 0.2x10° 20x10° * * 1,000 1.1 x10°
2019 0.9x10° 20x10° 2,858 * * 150 0.9x10°
2008-2019 33.4x10° 1.2x10° 0.09x10° 30x10° 4,049 1,345 34.7x10°
Abbreviation: * No Data

Aabadem Univ. Saglik Bilim. Derg. 2022; 13 (1): 74-81

78



Analysis of the Natural Disasters and Displaced People

Table 5. Distribution of Internal Displacement Types by Continents between 2008-2019 in the World

Continent U MR Gl Total Displacements
Displacements Displacements P
Sum 23.1x106 0.08x106 23.2x106
Africa
% of Total n 27.2% 23.3% 27.2%
Sum 25.8x106 6.2x106 32.1x106
Americas
% of Total n 22.0% 23.30% 22.0%
Asi Sum 202.9x106 28.1x106 231.0x106
sia
% of Total n 23.0% 34.2% 23.0%
Sum 0.7x106 0.2x106 0.9x106
Europe
% of Total n 18.30% 11.0% 18.3%
Sum 0.6x106 127257 0.8x106
Oceania
% of Total n 9.4% 8.2% 9.4%
- Sum 253.2x106 34.7x106 287.9x106
ota
% of Total n 100.0% 100.0% 100.0%

When the countries are examined in terms of the number
of internal displacements; it was found that displacements
due to natural disasters are the most common in China
(n = 81,672,141), India (n = 44,657,133) and Philippines
(n=43,563,870).

DISCUSSION

The frequency and intensity of natural disasters are gra-
dually increasing. In our study, a rapid increase in hydrolo-
gical and meteorological disasters was found after 1980.
According to a published report (1980-2008), it has been
found that hydrological and meteorological disasters inc-
reased rapidly compared to geophysical disasters; altho-
ugh the relationship between climate change and natural
disasters is not fully understood, the frequency of natural
disasters due to climate has increased. Examples of de-
adly climate-related disasters include the massive floods
in Thailand in 2011, Hurricane Sandy in the United States
in 2012, and Typhoon Haiyan in the Philippines in 2013 (8).
Similar to our study, it was determined in previous studies
that Asia was the region most affected by floods, which
accounts for approximately 50% of flood deaths in the last
quarter of the 20th century (9,10). The frequency and im-
pacts of floods are expected to increase due to population
increases, economic growth and climate change (11).

In our study, it was determined that the most common
subgroup of meteorological disasters was storm with
27.9% . In a published report, it was determined that 396
disasters and 95 million people were affected in 2019, it
was stated that storms that made up 35% of the total and
affected the highest number of people. Of the 91 storms

that occurredin the last year (2019), the 2 deadliest storms;
Hurricane Idai affected Mozambique and Zimbabwe
(March, over 1200 deaths), and the Dorian storm affected
the United States and the Bahamas (September, at least
358 deaths) (12).

In our study, it can be said that the geophysical activity
in the Asian continent is relatively high compared to ot-
her continents. As an example of major earthquakes in
Asia; Tangshan earthquake in China in 1976, the Great
Hanshin-Awaji earthquake in Japan that occurred in 1995,
2011 and Tohoku Earthquake can be shown (12-14). It was
determined that 1.8 million people were left homeless
and 65,000 to 300,000 people died in the earthquake that
occurred in 2010 in Haiti, which is an island country in the
Caribbean Sea in the United States, which also has a great
impact (14-16).

In our study, the most common subgroup of biological di-
sasters was epidemic with 9.6%. The Spanish flu epidemic
in the first decades of the twentieth century (1918-1920)
was the first truly global epidemic, and it was also the first
epidemic to occur in the modern medical environment
where specialties such as infectious diseases and epide-
miology had developed (17,18). The first epidemic of the
twenty-first century was the Severe Acute Respiratory
Syndrome (SARS) epidemic that started in China in 2002.
It was reported that the epidemic caused 8,422 cases and
916 deaths in 37 countries (19). In our study, 2 peaks ob-
served in biological disasters in the 2000s; it can be att-
ributed to the SARS and H1N1 outbreaks. In addition, in
our study, it was determined that biological epidemics are
more common in the African continent. Following the first
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Ebola virus case reported in 1970 in Africa, the frequency
of recognizable outbreaks increased especially in sub-
Saharan Africa in the 1990s, and the most severe epidemic
was documented in 2014; around 14,100 cases have been
reported worldwide, causing about 5,200 deaths (overall
mortality rate 37%) (20).

In our study, when we examine the subgroups of weat-
her related displacement, where the most displacement
is caused by Weather related disasters; It was determined
that people were mostly displaced due to flood (56%),
storm (41.3%) and drought (0.9%). In a published report,
it was determined that between 2008 and 2014, a total of
184.4 million people were displaced due to disasters, and
an average of 26.4 million people each year, and the vast
majority of these people, such as 22.5 million, were disp-
laced due to weather and climate-related disasters (3,21).
In another study, it was determined that 16.1 million of
17.2 million displacement cases that occurred in 2018
were due to weather-related disasters (displacement due
to, respectively; 9.3 million storm, 5.4 million floods, and
764,000 draughts), while 1.1 million were due to geoph-
ysical related disasters (915,000 earthquakes and 186,000
volcanic eruptions) (22).In our study, most displacement
cases were seen in 2010. Major disasters seen this year inc-
lude floods that destroyed millions of homes in China and
Pakistan, torrential rains associated with El Nifio in Latin
America and the Caribbean, and a devastating earthqua-
ke in Haiti. The earthquake in Haiti alone caused 1.5 milli-
on people to become homeless (22).

Limitations

In our study, we examined natural disasters (1920-2020)
and displaced persons (2008-2019) that occurred in a cer-
tain time period. Since we could not find these two types
of data in the same organization’s database, we used
the databases of two different organizations. This is due
to the fact that statistics on displaced persons that have
started to be kept can be considered new. Unfortunately,
the knowledge of the displaced people does not go back
a century. This may be considered as a limitation of our
study.

CONCLUSION

Weather-related hazards account for more than 87 per-
cent of all disaster displacements, and the effects of cli-
mate change and increasing population density in regi-
ons exposed to storms and floods mean more and more
people are affected. Including disaster resilience in natio-
nal growth strategies for each country, budget allocation,

careful and logical urban management (physical planning,
environmental planning), national planning for climate
crisis returns are precautions to increase the resilience of
the people to disasters and reduce their vulnerability.

Ethical considerations

To conduct the present study, the ethical principles for
medical research on human subjects established by
the Declaration of Helsinki were followed. Istanbul
University Clinical Research Ethics Committee was
endorsed this study as in Minutes No. 218949.
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