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ABSTRACT

Although Antalya has the largest share in greenhouse production in-country, due to reasons the fact
that most of the existing greenhouses structures are structurally unstable or inadequate and its to be
open to natural disasters due to their geographical location and climate structure, it suffers great
losses in agricultural production from natural disasters in every year. So, the necessity of making
agricultural insurance throughout the province is of great importance. In this study; how the plant
production structures in Antalya province were affected by the natural disasters such as hail,
torrential rain, storm or hurricane, tornedo and fire; what extent they were able to withstand these
climatic disasters or how they were harmed by these events was determined. The number of
damaged plant production structures, their structural features, how they are damaged, whether these
structures are covered by agriculture and / or private insurance, and how much they benefit from
this insurance were determined, also. In addition, it was determined the relationship between the
type or violence of disaster which was occurred in that region with the dimensions of the bearing
elements of the plant production structures, the type of greenhouse structure and the occurred
disaster degree. Thus, it was determined which disasters are effective in which region of Antalya
and how it affects the cover structures in that area. As a result of these data, appropriate greenhouse
structure type (dimensions, roof type, cover type etc.) and construction element sections were
suggested. 99% of greenhouse enterprises were made from blacksmith and 1% by private
companies. In addition,% 77 of the enterprise owners were made their greenhouses with own
money, 21% of them used loan from the bank and 2% of them benefited from the grant. 72% of the
greenhouses damaged by the disasters were damaged from the hail, 1% from rain and hail, 19%
from hurricanes, 1% from heavy rain and hail, 7% from hail and hurricane. 93% of greenhouses
have been damaged by disasters occurred in the last 8 years. It was determined that 55% of
greenhouses were not insured, 44% were agricultural insured and 1% were private insured, also.

Keywords: Agricultural insurance, greenhouse construction, hurricanes, natural disaster.
OZET

Antalya’nin ortiialt1 liretiminde {ilkedeki en biiylik paya sahip olmasi, buna karsin mevcut ortiialtt
yapilarin biiylik bir boliimiiniin yapisal yonden dayaniksiz / yetersiz olmasi, cografi konumu ve
iklim yapis1 geregi dogal afetlere agik olmasi gibi nedenlerden dolayr Tarim Sigortasinin il
genelinde yapilma gerekliligi biiylik 6nem arz etmektedir. Bu ¢alismada; Antalya ilindeki bitkisel
iretim yapilarinin ilde olusan dolu, saganak yagis, firtina, kasirga, hortum ve yangin gibi dogal
afetlerden nasil etkilendikleri, olusan bu iklimsel afetlere kars1 hangi oranda dayanabildikleri ya da
bu olaylardan nasil zarar gordiikleri belirlenmistir. Zarar goren bitkisel iiretim yapilarinin sayilari,
yapisal ozellikleri, nasil zarar gordiikleri, bu yapilarin tarim ve/veya 6zel sigorta kapsaminda olup
olmadiklari, eger sigortaliysa bu sigortadan ne kadar yararlandiklar1 belirlenmistir. Ayrica bitkisel
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iiretim yapilarinin tastyici elemanlarinin boyutlarinin, sera yapi tipinin ve meydana gelen zararin o
bolgede olusan afetin/afetlerin tipi veya siddeti ile iliskisi ortaya konulmustur. Boylece olusan
afetlerin Antalya’nin hangi bolgesinde hangi oranda etkili oldugu, o bolgedeki ortiialt1 yapilarini
nasil etkiledigi belirlenerek o bolgeler igin uygun sera yapi tipi (boyutlari, ¢ati tipi, ortii tipi vs.) ve
konstriiksiyon kesitleri onerilmistir. Sera isletmelerinin %99’u demirci ustasi, %1°1 6zel bir sirket
tarafindan yapilmistir. Ayrica isletme sahiplerinin %77’si kendi parasiyla, %21’1 bankadan kredi
alarak ve %2’s1 hibeden faydalanarak serasini yaptirmistir. Afetlerden zarar goren seralarin %72’si
doludan, %1°1 yagmur ve doludan, %19’u kasirgadan, %1°1 siddetli yagmur ve doludan, %7’si dolu
ve kasirgadan zarar gormistiir. Seralarin %93’i son 8 yilda meydana gelen afetlerden zarar
gormiistiir. Seralarin %55’inin sigortali olmadigi, %44 {iniin tarim sigortali oldugu, %1 inin ise 6zel
sigortali oldugu belirlenmistir.

Anahtar Kelimeler: Tarim sigortasi, sera, yapi, firtina, dogal afet
1. INTRODUCTION

As in the world, the importance of the agricultural sector in our country is great. In our country, a
significant part of the population lives in rural areas and provides livelihood with agricultural
production. For this reason, agricultural insurance is a very important need in order to reduce the
effects of all kinds of risk factors affecting agricultural production in our country, to ensure a
regular agricultural production and to prevent fluctuations in the income of the people living in rural
areas.

The agricultural sector is one of the sectors most affected by natural and economic risks. Besides,
the agricultural sector is a sector needs to be supported both economically and strategically
throughout the world. Therefore, this sector should be protected against all risks to occur.
Minimizing the effects of natural risks such as heavy rainfall, hail, hurricane, tornedo, frost, drought
in the agricultural sector can only be achieved by applying effective risk management in the
agricultural sector. Today, the most important and effective risk management tool used for the
agricultural sector in the world is “Agricultural Insurance”. Agricultural Insurance is a security
system that compensates the losses occurred due to risks and uncertainties in agriculture
(Kirkbesoglu, 2015).

In Turkey, In order to be guaranteed the risks threatening the agricultural sector in 2005 within the
scope of Law No. 5363 dated 14.06.2005 "Agricultural Insurance Act" has been enacted. Within the
scope of this law, an insurance pool was established for the purpose of compensating damages in
agricultural production from a single center and developing and extending agricultural insurances.
In order to carry out all the works and transactions related to this pool by a company in which the
insurance companies participating in this pool have equal shares, the Agricultural Insurance Pool
Management Inc. (TARSIM) was created (Cipil 2008; Siimer ve Polat 2016).

In our country, greenhouses are often built without taking into account local conditions and without
static and strength calculations. Therefore either more or fewer construction materials than
necessary are used. When more material is used than necessary the shading rate in the greenhouse

increases, if less material is used the collapse occurs in bad weather conditions (Ustiin ve Baytorun
2003).

Antalya is a vulnerable region to serious damage because of the surrounded by the Mediterranean
Sea in the south and the Taurus Mountains extending parallel in the north. At the same time, it is a
place where greenhouse cultivation is made as intense due to the favorable climatic conditions. In
this study, the numbers of plant production structures damaged by natural disasters in Antalya in
recent years, how they are damaged, whether these structures are covered by agriculture or private
insurance and if they are insured, how much they benefit from this insurances were determined. In
addition, the technical and structural features of the plant production structures damaged due to
natural disasters and the causes of damage were determined.
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2. MATERIAL AND METHOD

In the study, greenhouses damaged by natural disasters in central Antalya and other districts were
used as material. For this purpose, the enterprises which were damaged in line with the data
obtained from Antalya Provincial Directorate of Agriculture and Forestry and District Directorate of
Agriculture and Forestry in districts were identified. The climatic events that caused the damage
were taken from Antalya Meteorology Regional Directorate.

In the first stage, in order to determine the damages of disasters caused by climatic events, one-to-
one surveys were conducted with the damaged greenhouse enterprises and measurements and
observations regarding structural features of greenhouses were made. In the selection of the
surveyed enterprises, Stratified Sampling (Neyman) Method” was used in order to increase the
accuracy of the findings to be obtained with the information collected from the enterprises.
Stratified sampling is a classical survey sampling technique, which is used to estimate population
parameters efficiently when there is substantial variability between subpopulations (Cochran 1977;
Neyman 1934). The number of sample enterprises to be surveyed with Stratified Sampling Method
was calculated with the help of Equation 1 and Equation 2 (Cicek ve Erkan 1996; Karagdlge ve
Peker 2002).

N.Z(Nh.Sh? .
N = 15T -I(- S(Nh )Shz) Equation 1
d2
D? =— Equation 2
Z

where the n is sample volume/size, N is number of units in the population, Nh is number of units in
h layer, Sh is standart deviation in h layer, Sh? is variance in h layer, d is the allowed error amount
in the population mean or difference between the sample mean and the population mean, which is
taken as 5%, z is the z value in the standard normal distribution table (95% distribution table)
according to this margin of error.

In the second stage, the results of the survey were statistically analyzed in SPSS package program
according to Pearson Chi-Square test method. Descriptive statistics were presented with frequency,
percentage, average and standard deviation values and p <0.05 was considered statistically
significant.

At the last stage, according to the survey, observation and measurement results obtained, the
numbers of plant production structures damaged by natural disasters, how and how much they were
damaged by which disasters, whether these structures were covered by agriculture or private
insurance and if they were insured, how much they benefit from these insurances were determined.
Furthermore, the technical and structural features of greenhouses damaged due to natural disasters
and the causes of damage were determined and disaster maps of Antalya province were created on
the basis of districts.

3. RESULTS AND DISCUSSION

The results obtained in this study were given as graphs. According to the obtained results, 76% of
the business owners were primary school graduates, just 19% were high school and undergraduate
graduates (Fig. 1). In addition, 95% of greenhouse owners were farmers, 2% were tradesmen and
only 3% were agricultural engineers (Fig. 2).

www.euroasiajournal.org 58 Volume (7), Issue (12), Year (2020)



Euroasia Journal of Mathematics, Engineering, Natural & Medical Sciences
International Indexed & Refereed
ISSN: 2667-6702

100
90
80
70

Ratio (%)

60
50
40
30
20
10

100
90
80
70
60
50
40

Ratio (%)

30
20
10

Education status of business owners

76

AV
10
= @
- N ]
Primary school Middle school High school University

Education status

Figure 1. Education status of business owners
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Figure 2. Profession status of business owners

8% of the greenhouses damaged by disasters had no foundation, 31% had no basement and 99%
had no projects were determined (Fig.3). This situation might have been caused greenhouses to be
damaged more easily than natural disasters. Because of heavy rainfall and storm or hurricane were
common in the research area and there was no basement one of every three greenhouses examined,
greenhouses might have been damaged more easily than natural disasters. In addition, it was
determined that 99% of the greenhouses damaged by disasters were built by blacksmiths but only
1% of them were made by the greenhouse building company. According to Ustiin and Baytorun
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(2003), the greenhouses wich built without taking into account the climatic conditions of the place
where are made and without making static and strength calculations are destroyed in the bad
weather conditions.
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Figure 3. General status of greenhouses damaged from natural disaster

Disaster types that damage businesses were shown in Figure 4. As can be seen from the figure, 72%
of the enterprises damaged by hail, 1% by rain and hail, 19% by the hurricane, 1% by heavy rain
and hail, 7% by hail and hurricane. As many as 91% of the greenhouses damaged hail and from
storms or hurricanes. It was determined that 100% of the greenhouses damaged by the disasters
were built by blacksmiths. Those greenhouses have no static plan and project and build with
insufficient thickness profiles. For this reason, more likely to be damaged in natural disasters.
Greenhouse construction profiles should be selected by calculating the fixed and moving loads
affecting the greenhouse building elements and performing static analyzes in terms of bending,
vertical displacement and flambage. Standard galvanized steel profiles or aluminum box profiles
should be used in the selection of the elements forming the column and roof truss as the skeleton
material in the greenhouse construction (von Elsner vd. 2000; Critten ve Bailey 2002; Yiiksel 2004;
Hakgoren ve Kiirklii 2007; Baytorun 2016; Biiyiiktas vd. 2016).
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Figure 4. Disaster types that damage the greenhouses

The benefitting status of enterprises from loans, support or grants was shown in Figure 5. As can be
seen in Figure 5, 77% of business owners have built their greenhouses with their own money, 21%
by taking loans from the bank and 2% by benefiting from the grant. It was observed that the
majority of greenhouses damaged by disasters were greenhouses built by the owners facilities, in
other words, the greenhouses receiving grants and support from the state were less damaged.
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Figure 5. Support, grant and credit usage status of the greenhouses
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The status of whether insured or not the greenhouses damaged by disasters was given in Figure 6.
According to the results, it was determined that 55% of the greenhouses were not insured, 44%
were agricultural insured and 1% were private insured.
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Figure 6. Insured status of the greenhouse.

Besides, 55% of the losses of the greenhouses damaged in disasters were not compensated, 44%
were compensated by the insurance company and 1% were compensated by the state (Fig. 7).
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Figure 7. Compensation situation of damages from natural disasters in greenhouses.
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In Antalya, where greenhouse cultivation is carried out intensely, hail and storm disasters which
are of natural disasters damaging greenhouses, were mapped on the basis of districts and were given
in Figure 8 and Figure 9. As seen in Figure 8, in 2010, the highest hail precipitation occurred in
Elmal1 (6 days) and the least hail precipitation in Konyaalti and Demre (1 day). In 2011, the highest
hail precipitation occurred in Kas (6 days) and the least hail precipitation in Elmali and Manavgat (1
day). In 2012, the highest hail precipitation occurred in Alanya (9 days) and the least hail
precipitation in Manavgat (1 day). In 2013, the highest hail precipitation occurred in Kas (7 days)
and the least hail precipitation in Aksu (1 day). In 2014, the highest hail precipitation occurred in
Alanya and Finike (7 days) and the least hail precipitation in Konyaalt1 (2 days). In 2015, the
highest hail precipitation occurred in Kas and Finike (4 days) and the least hail precipitation in
Gazipasa and Konyaalt1 (1 day). In 2016, the highest hail precipitation occurred in Alanya (8 days)
and the least hail precipitation in Finike (1 day). In 2017, the highest hail precipitation occurred in
Alanya (12 days) and the least hail precipitation in Kas (3 days). In 2018, the highest hail
precipitation occurred in Alanya (5 days) and the least hail precipitation in Finike (2 days). In the
first half of 2019, the highest hail precipitation occurred in Alanya (6 days) and the least hail
precipitation in Aksu and Kas (1 day). In 2009, 226 storms, 128 heavy rainfalls, and floods, 75 hail,
10 lightning incidents, 6 days frost and 3 days strong snowfalls occurred in Antalya

in 2009 (Anonim 2010). In the flood, hail and storm that occurred on January 18, 2013, a total area
of 1869 decares were damaged in the districts of Serik, Manavgat and Aksu. In addition, hail
precipitation occurred on 15.06.2018 were caused great damage in greenhouses and olive gardens in
the districts of Demre, Kumluca and Finike where greenhouse cultivation was carried out intensely,
and 80% of greenhouses were damaged in Demre. Due to the downpour and hail, which was
effective in Gazipasa district on 24.10.2018, in glass and plastic greenhouses, orchards and
agricultural areas damage occurred and 260 producers were damaged from the downpour and hail
(Anonim 2019f). (Anonim 2019a).Heavy rain, hail and storm, which were effective in the district of
Serik on 26.01.2019, damaged the agricultural areas and nearly 1000 decares of glass and plastic
greenhouses were damaged (Anonim 2019e). (Anonim 2019b).
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Figure 8. The 10-year hail map of Antalya province.

When looked the stormy days in 2010, the highest storm or hurricane occurred in Kepez (17 days)
and the least storm or hurricane in Finike and Korkuteli (1 day). In 2011, the highest storm or
hurricane occurred in Kepez (12 days) and the least storm or hurricane in Elmali and Gazipasa (1
day). In 2012, the highest storm or hurricane occurred in Kepez (20 days) and the least storm or
hurricane in Elmali and Aksu (2 days). In 2013, the highest storm or hurricane occurred in Kemer
(62 days) and the least storm or hurricane in Elmali (1 day). In 2014, the highest storm or hurricane
occurred in Serik (42 days) and the least storm or hurricane in Demre and Kemer (1 day). In 2015,
the highest storm or hurricane occurred in Serik (25 days) and the least storm or hurricane in
Alanya and Finike (1 day). In 2016, the highest storm or hurricane occurred in Kepez (21 days) and
the least storm or hurricane in Akseki, Aksu, Ddsemealt1, Gazipasa and Ibradi (1 day). In 2017, the
highest storm or hurricane occurred in Kepez (15 days) and the least storm or hurricane in Aksu,
Konyaalt1 and Désemealt1 (1 day). In 2018, the highest storm or hurricane occurred in Serik and
Kepez (15 days) and the least storm or hurricane in Elmali and Kumluca (1 day). In the first half of
2019, the highest storm or hurricane occurred in Kepez (15 days) and the least storm or hurricane
in Finike, Gazipasa and Demre (1 day). (Fig. 9).
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Figure 9. The 10-year storm/hurricane map of Antalya province.

The storm and hurricane that occurred many times throughout the province in 2014 and 2015
caused great damage in greenhouses in many districts, and the hurricane in Finike district damaged
the covers of 7 plastic greenhouses and the product inside (Ersoy 2016). The storm and hurricane
occurred throughout the province in 2016 caused great damage to the production of greenhouse and
citrus fruits in the centers and districts (Anonim 2019g). (Anonim 2019c). In 2017, storms and
hurricanes occurred throughout the city caused great damage to greenhouses in the center and
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districts. The storm and hurricanes in Kumluca district between 10.01.2017 and 18.02.2017 caused
great damage in 32 decares of greenhouses. In addition, about 750 producers and 2600 decares of
land were damaged due to the hurricane, hail, heavy rain and storm occurred in Antalya on
13.11.2017. The greenhouse area damaged in the disaster is 520 decares in Kumluca, 200 decares in
Finike, 267 decares in Demre and 840 decares in Kas. In addition, 800 decares in Finike and 13
decares orchard in Demre were damaged (Anonim 2019h; Sar1 ve Giinay 2018). (Anonim 2019d;
Sar1 ve Giinay 2018). Besides, the hurricane that occurred on November 15, 2017, damaged to
greenhouses in the important agricultural regions of Antalya such as Finike, Demre, and Kumluca
districts and that financial loss is more than 100 million Turkish Liras were It is stated (Anonim
2019i). (Anonim 2019e). The storms and hurricanes experienced in the year 2019 caused great
damage to greenhouses in the city. The lands of approximately 5500 farmers in Antalya damaged.
While making payments to 130 greenhouse producers registered in TARSIM, more than 4 thousand
uninsured farmers could not be paid.

4. CONCLUSION

According to the results of the survey and measurement, it was found that the situation of
greenhouses damaged, from natural disasters depends on the criteria such as the education level of
enterprise owners, foundation and basement status and profile type used in the greenhouse. The
statistical analyzes made, showed that there was a significant relationship between the construction
materials type and the disaster types (p <0.05). Also a significant relationship was found between
the compensation of damages in greenhouses and the status of benefiting from any support of
government (p <0.05). In addition, it was found that there was a significant relationship between the
disaster types damaging the greenhouses and the type of covering material used (p <0.05).

Because of having no static plan and project of greenhouses built by blacksmiths who were not
experts in their work, they were more likely damaged in natural disasters. In addition, the severity
and types of natural disaster had been significantly effective in damaging to greenhouses. It was
understood that as the education level increased, the insured status of the greenhouses increased.
Therefore, insurance the greenhouses in the regions where natural disasters occur frequently
minimizes the damage to the farmer families. This situation is an obligation that will not be put at
risk for the farmers whose only source of income is agriculture.

Although Antalya province has approximately 82% of glass greenhouses and 53% of plastic
greenhouse in Turkey, due to its geographical location and being surrounded by sea on one side, it
is a province that is vulnerable to serious damage. As can be seen from the results obtained, plant
production structures throughout the province were severely damaged due to severe disasters such
as rainfall, hail, storm or hurricane. The necessary suggestions to prevent these damages or to meet
the product and material losses are listed below.

Greenhouse construction profiles should be selected in suitable cross-section to carry static and
moving loads affecting the greenhouse building elements. Galvanized standard steel profiles and
aluminum box profiles should be used in the selected of elements such as columns and roof trusses
as the carrier construction material in greenhouse construction (Critten ve Bailey 2002; Hakgoren
ve Kiirklii 2007; Baytorun 2016;).

Especially, galvanized steel profiles with larger cross sections and thicknesses must use than those
required should be used in the carrier systems of the greenhouses in Antalya center, Aksu, Serik,
Kumluca, Finike, Kag and Demre districts where plant production is intensive.

In greenhouses, at least with 300 dosages of 50x50x60 cm cross-section prismatic or 50x60 cm
cross-section cylindrical concrete foundations should be made and the columns should be anchored
to the anchoring elements placed within these foundations. In addition, in order to prevent heavy
rainfall and surface flow water to entering into the greenhouse, it should be made concrete basement
with 300 doses of the at 20-30 cm width and 20-30 cm height (Baytorun 2016; Biiyiiktas vd. 2016).
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In order to prevent damage from rainfall, flood, and floodwaters of greenhouses in the province, it
should be considering morphological characteristics, climatic characteristics and topographic
conditions of the river basins and the greenhouses should be established in places that will be least
affected by natural disasters. The number of hydrological observation stations in stream and river
basins in the province should be increased and early warning systems against floods and floods
should be developed.

Besides, because of occurring continuous recurring meteorological disasters, insurance must be
made compulsory in all greenhouse enterprises in Antalya and the state contribution in insurance
should be increased to 70-75%.

Furthermore, in order to be hail and storm-resistant, full impact resistant glass or hard plastic (PC)
material should be used, made widespread and encouraged instead of soft plastic (PE) and normal
glass cover materials.
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