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SUNUS

[klimin ve biyogesitliligin korunmasi, sera gazlarina karsi karbon depo-
lama islevleri, erozyon ve sellere kars: set olusturmalarindaki rolleri ne-
deniyle ormanlar, tilkelerin en 6nemli dogal varliklarindan birisidir. Bu
essiz varliklar1 yok eden orman yanginlar ise verdigi zararlar itibariyle
biiytik bir ekolojik felakettir. Kiiresel anlamda ekolojik denge ve ekosis-
tem sorunlar: tekil olarak bilim disiplinlerinin tekil olarak ¢ozebilecegi
krizler degildir. Ic ice gecmis birbirini tetikleyen ve etkileyen bu prob-
lemler bireylerin, kurumlarin ve tilkelerin multidisipliner bir yaklasimla
olarak ¢oziim iiretebilecekleri kiiresel bir bakis gerektirmektedir.

Yitizlerce canli tiirtinti barindirmanin yaninda, bizler igin oksijen kaynagy,
ciftcilerimiz i¢in gecim kaynagi, tilke turizmi icin biiyiik bir gelir kaynag:
konumunda olan ormanlarimizda son yillarda yasanan yanginlarda hem
say1 hem de biiytiklik olarak artis yasanmistir. Tarim ve Orman Bakanli-
g1 resmi istatistiklerine gore; 2018 yilinda 2.167, 2019 yilinda 2.688 ve 2020
yilinda 3.399 orman yangini gerceklesmistir. 2021 yili yaz aylarinda Ege
ve Akdeniz bolgelerinde siklikla gerceklesen yanginlar goz ontine alindi-
gindan bu saymnin daha da artmus olabilecegi degerlendirilmektedir.

Yapilan calismalar tilkemizdeki orman yangimlarinin yaklasik %90'lik kis-
minin insan kaynakli oldugunu gostermistir. Kaza ve ihmal nedeniyle ¢cikan
yanginlarin yaninda kasith olarak ¢ikarilan yanginlar da son yillarda tarti-
silan konulardan biri olmustur. Cok cesitli nedenleri olsa da Ttirkiye’de ¢1-
kan orman yanginlarinda her yil binlerce hektarlik alan zarar gormektedir.
Resmi kayitlara gore tilkemizde 2019 yilinda 11.332 ve 2020 yilinda 20.971
hektar ormanlik alan yanginlardan etkilenmistir. 2021 yilinda ise 150.000
hektarin tizerinde bir alanin yandig1 tahmin edilmektedir. Cografi bolgele-
re gore degerlendirme yapildiginda, yanginlardan en fazla Ege, Akdeniz,
Marmara, Bat1 ve Orta Karadeniz bolgelerinin etkilendigi goriilmektedir.

Orman yanginlariin kolay baslamasinin ve daha hizli yayilmasmin en
onemli nedeni kiiresel iklim degisikligi ve onun temel sonucu olan kii-
resel 1sinma olarak gosterilebilir. Ozellikle son yiizyilda sanayi, tarim,
hayvancilik, tasimacilik gibi faaliyetler sirasinda ortaya cikan sera gaz-
lar1 iklim degisikliginin baslica nedeni olmustur. Kiiresel 1sinma, ortala-
ma sicakliklarin yiikselmesine ve ekstrem hava olaylarinda biiytik artisa
neden olmaktadir. Bunun sonucu olarak dtinyadaki iklimlerde radikal
degisimler olmakta, sicaklik ve buna bagl kuraklikta artis ile daha sid-
detli yagislar gozlemlenmektedir. Sicakligin ve kurakligin artmasiyla bir-
likte diinyada daha sik ve yogun sekilde orman yanginlar1 gézlenmeye



baslanmustir. Yazlar: sicak ve kurak olan Akdeniz iklimi, yangin riskini
artirmakta, ¢ikan yanginlarin uzun siireli olmasina ve genis alanlara ya-
yilmasima neden olmaktadir.

Orman yanginlari, olusum nedenleri, izlenmesi, sondtirtilmesi ve sonrasin-
da ytrtttlmesi gereken faaliyetler degerlendirdiginde, problem ¢ok boyutlu
ve disiplinler arasi ¢alismalar1 kapsayacak diizeyde karsimiza ¢ikmaktadir.
Bu kapsamda, hava ve uzay teknolojileri temelinde kurulan erken uyari sis-
temleri ile yangimlarin erken tespiti hayati 5nem tagimaktadir. Insansiz hava
araclari alanindaki gelismelerin de orman yanginlarina erken miidahale nok-
tasinda yakin gelecekte daha da etkin sekilde kullanilacag: agiktir. Ttim bu
cabalar ve atilan adimlar medeniyetimizin de bizlere 6gtitledigi konulardir.
Hz. Peygamberin “Yarm kiyametin kopacagm bilseniz bile, bugiin elinizde-
ki fidar dikin!” hadisi, ahirete vurgu yaptig1 kadar orman ve ¢evreye olan
duyarliligm Islam toplumlarinca hayra vesile olarak algillandigini gostermesi
acisindan da onemlidir. Bu biling ve duyarlilik sonra vakiflara tezahtir etmis
ve glintimiize kadar gelmistir. Yani ormanlarimiz bizler icin sadece cevre ve
diinya kavramlar ile anlam ifade etmez. Ormanlar, nebatat ve hayvanata
sagladiklar1 habitat ile ahlaki ve manevi anlamda da 6nemlidir. Orman yan-
ginlarmin biiytik kismimin insan kaynakl oldugunu bilerek ormanlarimizi
korumal, yerlesim yerlerimizi olustururken dogaya zarar vermemeli ve ye-
sil alanlarimizi sorumsuz ve orantisiz diizeyde kullanmamaliyiz.

“Orman Yanginlari: Sebepleri, Etkileri, izlenmesi, Alinmasi Gereken
Onlemler ve Rehabilitasyon Faaliyetleri” baslikli bu kitapta orman yan-
ginlar1 tiim boyutlari ile ele alinmis, dogal ve insan kaynakli orman yan-
ginlartin nedenleri, yangin riskli alanlarin tespiti, olusan yanginlarin
haritalandirilmasi, son yillarda yasanan orman yanginlarinin analizleri,
yanginlar sonrasinda yapilmasi gereken faaliyetler, yanginlarin hukuksal
boyutu ve turizme etkileri konularinda yetkin bilim insanlariin goriis
ve degerlendirmeleri sunulmustur. Gelecek yillarda da tilke gtindeminde
onemli bir yer tutmaya aday olan orman yanginlar:1 konusunda hazirla-
nan kitabimiza yazar ve hakem olarak katki veren bilim insanlarimiz ile
kitabin editorii Akademimiz Asosye Uyesi Prof. Dr. Tagkin Kavzoglu'na
stikranlarimi sunuyorum.

Son olarak orman yanginlarinda nebatattan hayvanata kadar her bir car
kurtarmak i¢in kendi canini fedakarca ortaya koyarak cabalayan basta Or-
man Genel Miidiirltigii calisanlar olmak tizere tiim emegi gegen perso-
nele, idarecilere ve halkimiza tesekkiir ederim. Bu ugurda yaralananlara
acil sifalar temenni ediyor; sehitlerimize de Allah’tan rahmet diliyorum.

Prof. Dr. Muzaffer Seker
TUBA Baskani



FOREWORD

Forests are one of the most important natural assets of countries due to
their role in protecting climate and biodiversity, carbon storage functions
against greenhouse gases, and protection against erosion and floods. For-
est fires that destroy these unique assets are a major ecological disaster
due to the damage they cause. In a global sense, ecological balance and
ecosystem problems are not the only crises that science disciplines can
solve in a singular way. These intertwined problems that trigger and affect
each other require a global perspective in which individuals, institutions
and countries can produce solutions using a multidisciplinary approach.

As well as hosting hundreds of species, our forests that are oxygen source
for us, a source of livelihood for our farmers, a major revenue source for
the country’s tourism are subject to recent fires, increased both in num-
bers and in size. According to the official statistics of the Ministry of Ag-
riculture and Forestry; there were 2,167 forest fires in 2018, 2,688 in 2019
and 3,399 in 2020. Considering the fires that often occur in the Aegean
and Mediterranean regions in the summer of 2021, it is estimated that this
number may have increased even more.

Studies have shown that about 90% of forest fires in our country are hu-
man-induced. In addition to the fires caused by accident and negligence,
deliberately started fires have also been one of the topics highly discussed
in recent years. Regardless of the reasons, thousands of hectares of land
are damaged every year by forest fires in Turkey. According to official
records, 11,332 hectares of forest were affected by fires in our country
in 2019, and 20,971 hectares in 2020. It is estimated that an area of more
than 150,000 hectares has burned in 2021. According to the geographical
regions, it is seen that the Aegean, Mediterranean, Marmara, Western and
Central Black Sea regions are the most affected regions by the fires.

The most important reason why the forest fires start easily and spread
faster can be given as global climate change and its main consequence
of global warming. Especially in the last century, greenhouse gases that
occur during some activities including industry, agriculture, animal hus-
bandry, transportation have been the main cause of climate change. Glob-
al warming causes average temperatures to rise and a large increase in ex-
treme weather events. As a result, there are radical changes in the world’s
climates, more severe rains are observed with an increase in temperature
and, accordingly, drought is experienced. With the increase in tempera-
ture and drought, forest fires have started to be observed more frequently



and intensively in the world. The Mediterranean climate, which is hot
and dry in summer, increases the risk of fire, causes fires to be long-last-
ing and spread over large areas.

Considering the causes of their occurrence, the activities that need to be
carried out to monitor, extinguish, forest fire problem is considered as
multidimensional problem requiring interdisciplinary studies. In this
context, detection of fires with early warning systems established based
on air and space technologies is vital. It is estimated that the develop-
ments in the field of unmanned aerial vehicles will dominate the future
studies in the early intervention of forest fires. All these efforts and steps
taken are also issues that our civilization advises us. The Prophet said,
“If the Final Hour comes while you have a shoot of a plant in your hands
and it is possible to plant it before the Hour comes, you should plant it.”
The hadith is important as it emphasizes the hereafter, as it shows that the
sensitivity to forest and environment is perceived as a means of good by
Islamic societies. This consciousness and sensitivity later manifested in
wagfs and has survived to the present day. In other words, our forests do
not make sense for us only with the concepts of environment and world.
Forests are also important morally and spiritually with the habitat they
provide for plants and animals. Knowing that most of the forest fires are
caused by human beings, we should protect our forests, do not harm na-
ture while creating our settlements, and should not use our green areas
irresponsibly and disproportionately.

“Forest fires: Causes, Effects, Monitoring, Precautions and Rehabilitation
Activities” in this book titled, forest fires have been dealt with all aspects
of natural and human-induced causes of forest fires, fire risk areas iden-
tification, the mapping of fires that occurred in recent years, the analysis
of activities to be done in the after the fire events, fires in the legal context
and its effects on tourism are all presented by the competent scientists by
their evaluations and opinions. I express my gratitude to the scientists
who contributed as authors and referees to our book on forest fires, which
is a candidate to take an important place on the country’s agenda in the
coming years, and to the editor of the book, Prof. Dr. Taskin Kavzoglu,
Associate Member of Turkish Academy of Sciences.

Finally, I would like to thank the staff, administrators and our people who
have gone through all the labor, especially the employees of the General
Directorate of Forestry, who have selflessly put their lives forward to save
every single life from greeneery to animal in forest fires. I wish immediate
healing to those who have been injured during the fires, and I also wish
Allah mercy to our martyrs.

Prof. Dr. Muzaffer Seker
TUBA President

— Viii —



Doga bize dedelerimizden kalan
bir miras degil, torunlarimiza
birakacagimiz bir emanettir.

ONSOZ

Diinya’nin karasal alanlarin tigte birini kaplayan ormanlar, dogal denge-
nin saglanmasi, ekosistem hizmetlerinin stirdiirtilebilirligi, su rejiminin
diizenlenmesi ve besin dongiisii gibi katkilariyla tiim canlilar igin kritik
oneme sahiptir. Kentlesme ve tarimsal alan agma faaliyetlerinden olum-
suz yonde etkilenen ormanlar, son yillarda agirlikli olarak iklim degisik-
liginin bir sonucu olan orman yanginlar1 tehdidiyle de kars1 karsiyadir.
Tum diinyay1 etkisi altina alan iklim degisikligi, Akdeniz iklim kusagmn-
daki tilkeler i¢in orman yanginlar1 basta olmak {izere bir¢ok énemli gev-
resel probleme yol agmaktadir.

Turkiye’de yaklasik 23 milyon hektar alan ormanlarla kaplidir. Resmi is-
tatistiklerine gore, son 10 yilda yillik ortalama yanan alan miktar1 9.096
hektar iken 2020 ve 2021 yillari istatistikleri bu ortalamanin ¢ok tizerinde
gerceklegmistir. Ulkemizde biiyiik yangin olarak nitelendirilen 500 hektar
ve tizeri yanginlarin sayisi son 10 yilda toplam 25 adet iken, sadece 2021
yilinda 16 adet biiyiik orman yangini meydana gelmistir. Diger taraftan,
tilkemizdeki orman yanginlarmin yaklasik %90 oraninda insan kaynakl
(ihmal, kaza, kasit) oldugu bilinmektedir. Bu durum orman yanginlari
konusunda toplumun egitilmesi ve bilinclendirilmesinin énemini agikca
ortaya koymaktadir. Tarimsal faaliyetlerin azalmasi ve kirsaldan kentle-
re go¢ temelinde gerceklesen kentsel genisleme aktiviteleri neticesinde
yerlesim alanlari orman sinirlarma dayanmustir. Insan faaliyetlerinin or-
manlarin ici ve gevresindeki artis1t hem yangin olusum riskini artirmakta
hem de bolgede yasayan insanlar1 yangina maruz birakmaktadir. Orman
yanginlari, ormanlik alanlardaki tahribatin yaninda, insan hayatini tehli-
keye atmakta, hava kirliligine yol agmakta, turizmi olumsuz etkilemekte
ve kiilttirel mirasin yok olmasina sebep olmaktadir.

Ormanlarimizin yaklasik yarisini yangina hassas olan kizilcam ormanlari
olusturmaktadir. Hava sicakliginin yiiksek seyrettigi, bagil nemin %10 un
altina diisttigti ve riizgar hizinin 25 km/s degerinin {isttine ¢ikti$1 durum-
larda yangmlarin gerceklestigi ve hizla yayilarak biiytik tahribata sebep
oldugu bilinmektedir. 2021 yili temmuz ayinda baslayan yanginlarda da
bu sartlarin etkili oldugu belirlenmistir. Bu durum, son ytizyilda kendisini



gosteren kiiresel 1stnmaya bagl iklim degisikliginin bir sonucu olarak de-
gerlendirilmektedir. Hiikiimetlerarasi Iklim Degisikligi Paneli (IPCC) tara-
findan da ortaya konuldugu tizere; sanayi 6ncesi donemden bu yana 1,2°C
artis gosteren kiiresel sicaklik, artan sayida kuraklik ve orman yanginlarina
sebep olmustur. Tklim degisikliginin yadsinamaz etkisini detaylariyla ele
alabilmek adina Kitabimizin 6nemli bir boltimii iklim degisikliginin orman
yangilari tizerindeki etkilerinin analizine ayrilmistir.

Toplam 17 boliimden olusan “Orman Yangmnlar:: Sebepleri, Etkileri, izlen-
mesi, Alinmasi Gereken Onlemler ve Rehabilitasyon Faaliyetleri” baglikl
kitabimizda, orman yangmlarmin genis bir yelpazede bircok farkli boyu-
tuyla disiplinler aras1 bakis acisiyla ele alinmasi hedeflenmistir. Son yillar-
da sayilar1 gittikce artan ve 2021 yilinda zirve yapan biiyiik orman yan-
ginlarmin sebepleri, organizasyonu ve idaresinin ele alindigy ilk béliimden
itibaren iklim degisikliginin etkileri, bilgi teknolojilerinin kullanimi, orman
risk haritalama teknikleri, yangin sonrasi orman topraginda meydana ge-
len degisimler, uzaktan algilama teknolojileri ile erken uyari, tespit, izleme
ve miidahale stratejileri, 2021 yilinda meydana gelen yanginlari mekéansal
analizleri, Istanbul adalari igin yangin risk haritalari, yangin sonrast orman
topraginda meydana gelen degisimler ve agaclandirma calismalari, yan-
ginlarin yaban hayatina etkileri, orman yanginlariin hukuksal boyutlar:
konular ele alinmustir. Ayrica, orman yangimnlarimin, tilkemizin milli geliri
icinde 6nemli bir pay1 olan turizm tizerindeki etkileri de bu ¢alismada veri-
ye dayal1 olarak kapsamli sekilde analiz edilmistir. Boylece orman yangin-
larmin iktisadi etkileri turizm baglaminda arastirilarak literattirdeki nemli
bir boslugun giderilmesi hedeflenmistir. Kitabin son boliimiinde ise, orman
yanginlar1 6zelinde 13-15 Ekim 2021 tarihlerinde Orman Genel Miid{irlii-
gii tarafindan diizenlenen “Iklim Degisikligi Stirecinde Orman Yanginlari
Calistay1” sonug bildirgesi ve olusturulan dokuz ¢alisma gurubunun aldig:
onemli tavsiye kararlar1 sunulmustur. Calistayda alinan kararlar, tilkemiz-
ce dntimiizdeki yillarda izlenecek orman yangin politikalar: i¢in bir yol
haritas1 olma niteligi tasimaktadir.

Orman yanginlarini kapsaml: sekilde ele alan ve tilkemiz igin énemli bir
kaynak olacagma inandigimiz kitabimiza katki veren tiim yazarlara ve
yorumlariyla eserin kalitesinin artmasina destek veren hakemlere stik-
ranlarimi sunarim. Bu 6nemli ¢alisma igin editorliik gorevini tarafima
tevdi eden ve siire¢ boyunca destegini esirgemeyen degerli TUBA Bagka-
n1 Prof. Dr. Muzaffer Seker’e sonsuz tesekkiirlerimi sunarim.

Prof. Dr. Taskin Kavzoglu
TUBA Asosye Uyesi



PREFACE

Forests, which cover one third of the terrestrial ecosystems of the Earth,
are critical for all living creatures with their contributions to ensuring nat-
ural balance, sustainability of ecosystem services, regulation of the water
regime and nutrient cycle. They have been adversely affected by urban-
ization and agricultural opening-up activities, also face with the threat of
forest fires, which is also a result of recent climate change. Climate change
leads to many important environmental problems, including forest fires,
especially for countries in the Mediterranean climate zone.

About 23 million hectares of land in Turkey are covered with forests. Ac-
cording to official statistics, the average annual burnt area over the past
decade has been 9.096 hectares, while the statistics for 2020 and 2021
were much higher than this level. The number of fires on 500 hectares
and above, which are described as mega fires in Turkey, has totaled 25 in
the last decade, while 16 major forest fires have occurred in 2021 alone.
On the other hand, it is known that about 90% of the forest fires in Tur-
key are human-induced (negligence, accident, intentional). This clearly
demonstrates the importance of education and necessity of raising public
awareness about forest fires. As a result of urban expansion activities due
to the decline of agricultural activities and migration from rural to urban
areas, residential areas are now very close to the forest boundaries. Hu-
man activities in and around the forests both increases the risk of fire and
exposes people living in the area to fire. In addition to the destruction of
forests, fires endanger human life, lead to air pollution, negatively affect
tourism, and cause the destruction of cultural heritage.

About half of the forests in Turkey are fire-sensitive calabrian pine for-
ests. It is known that fires occur when the air temperature remains high,
the relative humidity drops below 10%, and the wind speed rises above
25 km/h, and thus they spread rapidly and cause great destruction. It
should be mentioned that these conditions were effective for the forest
tires that started in July 2021, and considered to be a consequence of cli-
mate change due to the global warming, which has manifested itself in
the last century. As reported by the Intergovernmental Panel on Climate
Change (IPCC); the global temperature risen by 1.2 °C since the pre-in-
dustrial period has increased the frequency of droughts and forest fires.
In order to cover the undeniable impact of climate change in detail, an



important part of this book is devoted to the analysis of the effects of cli-
mate change on wildfires.

In this book titled “Forest Fires: Causes, Effects, Monitoring, Precautions
and Rehabilitation Activities” containing a total of 17 sections, forest fires
were discussed considering a wide range of interdisciplinary aspects.
Following the first section focusing on causes, organization and man-
agement of mega forest fires, the effects of climate change on fires, the
use of information technologies, forest susceptibility and risk mapping
techniques, changes in forest soil after a fire, early warning and response
strategies using remote sensing technologies, spatial analysis of fires that
occurred in summer 2021, fire risk analysis for Istanbul Princes Islands,
changes in forest soil after a fire and reforestation studies, the effects of
tires on wildlife, the legal dimensions of forest fires were addressed in the
book. In addition, the effects of forest fires on tourism, which has a signif-
icant share in the national income, was also analyzed extensively based
on up-to-date data. With this section, the economic effects of forest fires
were investigated in the context of tourism; thus, an important gap in the
literature was fulfilled. In the last part of the book, the final decisions and
recommendations taken by the nine working groups at the “Workshop
on Forest Fires in the Process of Climate Change” organized by the Gen-
eral Directorate of Forestry on October 13-15, 2021 were presented. The
decisions taken at the workshop are regarded as the course of action for
forest fire policies in the upcoming years.

For this book, covering forest fires at great extent and regarded to be
an important resource for future studies, I would like to express my
gratitude to all the authors and reviewers who have contributed to the
improvement of the sections with their views and comments. I am also
deeply grateful to Prof. Dr. Muzaffer Seker, president of Turkish Acad-
emy of Sciences, who has entrusted the editorial position to me for this
important work and has not withheld his support throughout the whole
process.

Prof. Dr. Taskin Kavzoglu
TUBA Associate Member
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ORMAN YANGINLARI
Sebepleri, Etkileri, izlenmesi, Alinmasi Gereken Onlemler
ve
Rehabilitasyon Faaliyetleri

Ormanlar, dogal dengenin ve biyogesitliligin korunmasi, ekosistem
hizmetlerinin strdardlebilirligi, su rejiminin diizenlenmesi ve besin déngiisi
gibi katkilariyla tim canlilar i¢in kritik 6neme sahiptir. Kentlesme ve tarimsal
alan agma faaliyetlerinden olumsuz yénde etkilenen ormanlar, son yillarda
agirlikli olarak iklim degisikliginin bir sonucu olan orman yanginlari tehdidiyle
de kargi karsiyadir. Tim diinyayi etkisi altina alan iklim degisikligi, Akdeniz
iklim kusagindaki ilkeler igin orman yanginlari basta olmak Uzere birgok
onemli cevresel probleme yol agmaktadir. Orman yanginlari, ormanlik
alanlardaki tahribatin yaninda, insan hayatini tehlikeye atmakta, hava
kirliligine yol agmakta, turizmi olumsuz etkilemekte ve kiltdrel mirasin yok
olmasina sebep olmaktadir.

Toplam 17 bélimden olugsan kitabimizda, orman yanginlarinin genis bir
yelpazede birgcok farkli boyutuyla disiplinler arasi bakis agisiyla ele
alinmigtir. Son vyillarda sayilarn gittikge artan bilyik orman yanginlarinin
sebepleri, organizasyonu ve idaresinin ele alindigi ilk bdélimden itibaren
iklim degisikliginin etkileri, uzaktan algilama ve bilgi teknolojilerinin kullanimi,
2021 yilinda meydana gelen yanginlarin mekansal analizleri, istanbul
adalari igin yangin risk haritalari, yangin sonrasi orman topraginda meydana
gelen degisimler ve agaglandirma caligmalari, yanginlarin yaban hayatina
etkileri, orman yanginlarinin turizm Gzerindeki etkileri ve hukuksal boyutlari
ele alinmigtir. Kitabin hazirlanmasinda 15 farkli kurumdan alanlarinda
uzman 37 arastirmaci katki sunmusgtur.
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