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BACKGROUND
Documentation and analysis of aviation accidents is
very important to improve aviation safety and post-acci-
dent survival. In this study we aimed to evaluate the civili-
an aviation accidents between 1955 and 2003 in Turkey to
identify the risk factors for fatal and non-fatal injuries.

METHODS
Records of Civilian Aviation Office of The Turkish Mi-
nistry of Transportation were retrospectively analyzed.

RESULTS

A total of 562 aviation accidents occurred within the
boundaries of Turkey in the 48-year study period. There
was at least one casualty in 237 of these accidents. There
were 27 major accidents with more than 5 casualties. The-
re were more major accidents with survivors than without
survivors. Major accidents occurred more frequently wit-
hin the near vicinity of an airport. There are significantly
more accidents with survivors in the accidents occurring
near the airports. The mean number of accidents with mo-
re than 50 casualties is 0.167 (8/48) per year.

CONCLUSION

Accidents occurring near the airports have a more
chance of having survivors. Emergency disaster prepared-
ness plans should be on hand and drills with no more than
50 injured should be regularly exercised in all airports.
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AMAC

Sivil havacilik kazalarimin kaza sonrasi yaralanma ve
olumler acisindan analizi, havacilik giivenliginin arttirilmas:
ve mortalite ve morbiditenin azalulmas: icin son derece
onemlidir. Bu calismanin amaci 1955-2003 arasini kapsayan
donemde Tirkiye’de olusan sivil hava kazalarinin incelene-
rek mortalite ve surviyi etkileyen faktorlerin belirlenmesidir.

GEREC VE YONTEM

Turkiye Cumhuriyeti Ulastirma Bakanhig Sivil Havacilik
Genel Mudurlugi'nden elde edilen kaza verileri retrospektif
olarak incelendi.

BULGULAR

Calismaya alian 48 yillik stire boyunca Tirkiye hava sa-
hast icinde toplam 562 sivil hava kazas1 meydana gelmistir. Bu
kazalarm 2375sinde en az bir 6ltim ya da yaralanma olusmus-
tur. Kazalarin 27’si besten fazla insanin 6ldiagu ya da yaralan-
dig1 buytik kazalardir. Kurtulanlarin oldugu buyuk kazalarin
say1sl, hi¢ yasayan olmayan kazalardan daha fazladir. Buyik
ucak kazalar1 daha cok hava alan1 yakinlarinda olusmustur ve
havaalanlarina yakin mesafelerde gerceklesen kazalarda daha
fazla hayatta kalan olmaktadir. Incelenen zaman diliminde
50’den fazla olit ya da yaral iceren ucak kazalarinin yillik go-
rulme hiz1 0.167 (8/48) olarak gerceklesmistir.

SONUC

Hava alan1 yakinlarinda olusan kazalarda hayatta kalma
orami daha yuksektir. Tim hava alanlarinda afet hazirhik
planlari ve 50 yaralidan fazlasini icermesi gerekmeyen tatbi-
katlar duzenli olarak yapilmalidir.

Anahtar sozciikler: havacilik, kaza, afet hazirhik plan
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INTRODUCTION

One of the most important requirements to
improve aviation safety and post-accident survival
involves the documentation and analysis of aviati-
on accidents. Several studies describe the inciden-
ce and severity of injuries and medical aspects of
the air crashes.'"?’ but cumulative analysis of acci-
dents that occurred in a defined region is rare in
the literature. There have been only two studies
evaluating the medical aspects of the same aircraft
crash from Turkey *°' In this study we aimed to
evaluate the available data to identify the risk fac-
tors for fatal and non-fatal injuries in civilian avi-
ation accidents between 1955 and 2003 in Turkey.

METHOD

The data obtained from the records of The Tur-
kish Ministry of Transportation were retrospecti-
vely analyzed. These included dates and locations
of the accidents, intends of flights and the num-
bers of casualties. Chi-square test was applied to
compare the data when it was appropriate.

RESULTS

The data from the Civilian Aviation Office ' do-
cumented a total of 562 aviation accidents occurred
within the boundaries of Turkey in the 48-year
study period. Accidents included motorized airc-
rafts, wide-bodied jets, helicopters and gliders. At
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Figure 1: Number of aviation accidents in every decade
between 1955 and 2003 in Turkey

Table 1: Distribution of accidents by the number of casu-
alties

Number of Number of  Percentage = Cumulative
casualties  accidents percentage
1-4 210 88,6 88,6
5-19 12 51 93,7
20-49 7 3,0 96,6
50-99 7 3,0 99,6
100+ 1 0,4 100,0
Total 237 100,0

least one casualty occurred in 237 of these acci-
dents and the remaining 325 did not cause any fa-
tality or injury and were not evaluated in this study.
The following analysis is based on these 237 acci-
dents. One hundred and twenty four accidents led
to the death of at least one person. A total of 1018
persons died and 361 were injured in the accidents.

In the second half of the century aviation in
Turkey developed rapidly. The accident rate follo-
wed a parallel increase reaching the maximum at
70’s (Figure 1). Four decades of Turkish aviation
had similar accident rates, presuming the 2000’ to
have a similar rate also.

Total casualties

The selection of the grouping numbers is bi-
ased according to the assumption that these inter-
vals would indicate the size and severity of the in-
cident. Each number interval would practically fi-
gure out the required emergency response level in

Table 2: Distribution of accidents by the number of
fatalities

Number of Number of  Percentage Cumulative
fatalities accidents Percentage
0 113 47,7 47,7
1-4 103 43,5 91,1
5-19 10 4,2 95,4
20-49 6 25 97,9
50-100 4 1,7 99,6
100+ 1 4 100,0
Total 237 100,0
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Table 3: Distribution of accidents by the number of
survivors

Number of Number of  Percentage Cumulative
survivors accidents Percentage
0 106 44,7 44,7
1-4 118 49,8 94,5
5-19 8 3.4 97,9
20-49 4 1,7 99,6
50-99 1 4 100,0
Total 237 100,0

the reader’s mind although this might be a contro-
versial issue. These numbers were used in a simi-
lar analysis before. ® The "Casualties" means total
number of victims killed or injured.

The incidents with more than five casualties
constitute only 11.4 % (n=27) of the total cases with
casualties. Only one accident occurred with over
100 casualties and 7 accidents with 50-99 casualti-
es. Because these numbers represent the figures of
48 years, the mean number of accidents with more
than 50 casualties is 0.167 (8/48) per year (Table 1).

Fatalities

Table 2 shows the distribution of the number of
fatalities in 237 accidents with casualties. Only 124
of these accidents led to the death of at least one
person. There were more than 5 deaths in only 8.9%

Table 4: Distribution of casualties by intends of flights
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of the accidents. The mean annual rate of accidents
with more than 50 fatalities is 0.104 per year.

Survivors

The distribution of the number of accidents ac-
cording to the number of survivors (Table 3) indi-
cates that since 1955 only 13 (5.5%) aviation acci-
dents had more than 5 survivors.

Intends of flights

The intends of flights were agricultural, trans-
portation and training in the majority of the acci-
dents with casualties (Table 4) and fatalities. The
agricultural flights, mainly by single-engine airc-
rafts, constitute most of the accidents, whereas, ac-
cidents during the transportation flights are res-
ponsible for the majority of the fatalities and inju-
ries (Table 4, 5).

Accidents near or away from the airport

Civilian Aviation Office records have not classi-
fied the accidents as near or away from the airport.
Moreover, for some of the incidents, it has not be-
en stated where the incident has occurred. Fortu-
nately the places of the accidents have been recor-
ded for the majority of the cases, especially for the
major accidents. We classified the cases as "near"
or "away from" the airport depending on the loca-
tion of the accident occurred.

As stated above, only 27 accidents with more
than 5 casualties occurred in Turkey between 1955
and 2003, which can be classified as major acci-

Intend of the 1-4 5-19 20-49 50-99 100+ Total Percentage
flights number of

accidents
Rescue 5 5 2.1
Training 29 29 12.2
Air show 4 4 1.7
Air Taxi 6 6 25
Agricultural 127 128 54.0
Transportation 19 8 6 7 1 41 17.3
Private 16 18 7.6
Advertisement 2 2 4 1.7
Competition 2 2 0.8
Total 210 12 7 7 1 237 100.0
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Figure 2: Annual number of fatalities and injured between
1955 and 2003 in Turkey

dents. Table 6 shows the cross-tabulation of the
number of these major accidents near and away
from airports versus the number of accidents with
and without survivors. There are more major acci-
dents near the airports than away from the airports
and more with survivors than without survivors.
There are significantly (p=0.049) more accidents
with survivors near the airports than away from.
Thirteen of the 19 accidents near the airports had
survivors, whereas only two of the eight accidents
away from the airport had survivors.

Table 5: Distribution of fatalities by intends of flights

Casualty trends

Figure 2 shows the graphics of the number of fa-
talities and injured. One or two major accidents
with large number of fatalities have occurred in app-
roximately every ten years between 1955 and 2003.

DISCUSSION

Evaluating the records of civilian aviation acci-
dents in Turkey over 49-year period (1955-2003),
missing data limited the ability to analyze statisti-
cally the data for the risk factors affecting morta-
lity and casualty.

Given the large number and variety of variables
affecting the fatality and survival in aviation acci-
dents, it is very hard to determine the independent
risk factors. In spite of these facts, our findings
confirm and expand previous studies. Improve-
ment in on-board survival is dependent on factors
mainly related to the aviation engineering techno-
logy, aviation safety and human factor. Post-crash
survival, on the other hand, might be affected by
and largely dependent on accident site characteris-
tics and emergency medical service provided.

In a study analyzing 473 air crashes througho-
ut the world during the period of 1977-86 ©7 it
was found that air disasters generally took place
away from the airports. Surprisingly, it was repor-
ted in the same study that there were survivors in
one-third of these "off airport" accidents, and if
only crashes with survivors were considered, more
such crashes occurred off airport than on. Our fin-
dings are different in this regard. There are more

Intend of the flights 0 1-4 5-19 20-49 50-99 100+ Total
Rescue 4 1 5
Training 9 20 29
Air show 3 1 4
Air taxi 3 3 6
Agricultural 79 48 128
Transportation 9 15 7 5 4 1 41
Private 5 12 18
Advertisement 2 2 4
Competition 1 1 2
Total 113 103 10 6 4 1 237
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Table 6: Cross-table of survival and location of the acci-
dents as near or away from the airports, p=0.049

Location of the No survivors Survivors Total
accidents

Near 6 13 19
Away 6 2 8
Total 12 15 27

major accidents near the airports (70.4%) than
away from the airports in Turkey. Also, there are
significantly more accidents with survivors near
airports (68.4%) than away from (25%). One of
the lessons which should be driven from these sta-
tistics is that near-airport accidents are relatively
common and that they will likely have survivors
once they occur. Our Emergency Services should
be prepared and carry out drills for possible acci-
dents near the airports, as such accidents do have
a trend to occur one or two times per every deca-
de in Turkey and there is not any evidence sugges-
ting a change in this trend.

The size of the exercises to be carried out sho-
uld be founded on a logical basis such as the num-
ber of casualties and survivors. Previous studies on
airport disaster planning ® * proposed disaster
plans and drills including several hundreds of pati-
ents. During the past 49 years only 11.4% of the ac-
cidents had more than 5 casualties and 5.5% had
more than 5 survivors in Turkey. Moreover, there
were only one accident with over 100 survivors and
only four in which 50 to 99 persons survived. De-
pending on these figures, it could be suggested that
aviation disaster plans and drills in Turkey need not
to involve more than 50 injured. An above menti-
oned study "' also suggested the same number of
injured in planning airport disaster exercises.

The agricultural flights, mainly by single-engi-
ne, single seated aircrafts, constitute most of the
accidents (298 of 562, 53%) in Turkey. A hundred
and twenty eight accidents caused casualties and
48 of them led to the death of at least one person.
Majority of these accidents took place in rural are-
as away from the airports, where emergency servi-
ces are usually unavailable. Any specific precauti-
on for such accidents would be very hard to take
and only better pilot training and improved tech-
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nical measures might decrease the fatality rate.

The rare occurrence of aviation accidents, espe-
cially major ones, usually results in a common
misconception of security in the public and even
in professionals. Making and carrying out prepa-
redness plans for such disasters are often compli-
cated by this common apathy. Airport and emer-
gency disaster preparedness are usually insuffici-
ent in developing countries and prepared mass ca-
sualty plans and simulations do not function effec-
tively. "' Even developed countries with organi-
zed emergency medical and trauma services may
suffer from disorganization, chaos and triage mis-
takes.""" ' Authorities must be aware of these facts
and ensure the disaster plans to be exercised on a
regular basis.

Pre-hospital emergency medical care is not well
developed especially in rural and suburban areas
of Turkey. Emergency care has deficiencies and
shortcomings even for limited disasters occurring
near airports (1). Attempts have been devoted by
the government to construct an efficient Nation-
wide Emergency Medical Service recently.

CONCLUSION

Aviation accidents and especially those invol-
ving large number of passengers will continue to
occur. Most of the major accidents are located ne-
ar the airports and they likely have survivors. Re-
asonable disaster preparedness plans should be on
hand and drills with no more than 50 injured sho-
uld be regularly exercised in all airports. The air-
ports should be connected to the nation-wide
Emergency Medical Service through these plans.
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