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Korunan Al anl arén Kkl evsel
Bekl ent i ve Al gél ar e

Adnan ATASEVER!?
Sel ahattin °TEMK
Ayhan AKYOL 3

Girik

G¢ne¢ mg z Kartl arénda insanl ar é
yakam kalitesini d¢ekererek psi k
a-abil mektedir. Son yéllarda 1ins

alanl ardan turizm ve rekreasyon
artmektéer (Uzun ve M¢cderrisojl u,

tabi at par kl ar &, kent or manl ar &,
ol ar ak gesterilebilir. Bu al an|
1/ 0 AT -1 EAT AEGEh dUIEO +YOED KAI AAE -1 EOAOC
2/ O AT -1 EAT AEOER dUIEO +YOEDP KAI AAE -1 EOAOC
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kategorisinde bulunan hassas ekosistemlere sahip, ulusal ve
ul usl ararasé °nemi ol an al anl ar c
olan ziyaret-i artéke doj al al a
zorl ukl ara neden ol maktadeéer (Gg¢
¥zelli kle yojun ziyaret-iye maru
i -in bir ziyaret-i politikaséneér
pl anl arénén yapél masé son yeéellar
vd. , 2012; Bel kayal € veAn#esseni moj |
2020). Bu sonu-lardan yola -eéekar
korunan alanlardan beklentilerini tespit etmek, uygun olan
faaliyetlere y°nelik stratejiler
risojlu vd., 2006z)i.yateal éxk
ntilerinin, memnuni yetl erin
ndaki g°r ¢kl erinin belirlen
a
I

~
<
-
o
® o
-

ter anal i zi ve 35 sorul uk
endiril ereknadawni yPinetmnein.
€l mekteéer .

P - - ('D|

-al e

Korunan Al anlar ve Ziyaret-iler.i

Korunan al anl ar ; i -erisinde
kel teorel dejerl erl e birlikte do
ama-1| ayan, belirl enen yasad laaid la:
y°netil en doj al al anl ardér (1 UC
s¢rdegreéelebilir y°netim anl ayéeke
de ulusl ararasé alanda ©°nemini é
ol dukl areée tarihi ve dofajudmaerrz b
b¢egtenl ¢ éeneg, ev sahipliji yapteée]
yer el hal kén faydal anabil ecej i b
2002).



Yirminci y¢égzyéldan geé¢neégmegze ka

ge-tik-e yapésal bozukl uju art
yakamlarené s¢grdegrmektedir. Arta
b¢yeme s¢grecinde kent - ve Yya
beraberid e y o k etmi Ktir. Knsanl ar C
yakadeéekl|l aré dojal alanlaré kaybe
daha fazla artméextér (¥zkan, 200
stresl. yakam sg¢grmel eri, genl ¢k
berabe mental ve ruhsal olarak psikolojik sorunlara yol

a-abil mektedir (Uzun ve M¢igderris
insanl arén stresl.i i K ortaméndan
kendi ni uzakl akt ér ép, doj ayl a be

yor gunl ukl ar éne gi der mek amaceyl
artteje g°re¢l mektedir (Kel kit ve
Vv

yakam e serbest bir kekilde efjl
tabi at par kl ar é, me s illirparklag suln | ar é
alanl ar ©°rnek ol arak g°sterilebi
vd. , 2007; Sayén ve Karadaj, 20
yéll arda korunan al anl ar ejl ent
nedeniyle insanl ar én eiklngeikstierdii rv. e
ve yabancé halkén bu alanlara il
ol uktur maktader . Bu ol umsuzl ukl
dejerl eri bilin-siz bir Kekil de

kaynakl arén kor unma ézro r(uYngl cuellu jvue
2005; Alkan ve Korkmaz, 2009; Akten vd., 2012).

Korunan al anl ar i nsanl ar i -in
zamanl a i1l gi kaynajé ol muk ve ta
il e birlikte korunan al anl ar da
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sosyal, -evresel-k¢lhtigyreelloj d &] ewd ¢

edi | mesi |, zar ar g°r mesi v b. SO
ol muktur (AKkki t, 2007; Atmik ve
faaliyetlerin -evreye zarar ver
gezéeter ek, i nsanl ar én bekl ent i \
d¢zeyde, ekonomi k ol arak gelir
ol acak bir bi -i mde yeér et el mesi

Korkmaz ve Baxkxkal kan, 2011) .

Bu tip alanlardan faydal anan z

al ge, bekl enti ve tutumlareée ile
profilleri ile ilgili bilimsel -
a-eédan korunan al an ogtuatestskiinmd eol
y°netil memekt e vV e bir Sér ¢ Kor
gel mektedir. Bu gi bi alanl ar -o0]
park) olarak isimlendiril mektedi
(2000) Latin Ameri kaaal lkadlaerl iam e
%3006unun paper parks nitelijinde
(2003) i se Avrupa ¢l kelerinde b
bakl ek altéenda dejerlendirmiktir
(1999), d¢nyadaki koesmanmdal past a
avcélek, akéreé turizm, madencili

gelikimi gibi ciddi tehditlerle

Korunan al anl ar én korunabilr
sajl anmaséndaki anahtar fakt©orl
faydal anan ve bu alanlareée ziyare
Akyol ve Akbul ut, 2017). ¥zellik
alanlardaymanan zi yaret - yojunl uju v
ol umsuzl ukl arén gideril mesi i -0 n

--8--



farkl e -evre tutumlaréna sahip
°czell ikl eri ve algel ar
(Akten vd., 2012; Cheung ve Fok, 2014).

é i -1 n ° n ¢

Korunan al anl ar, doj al ortaml e
ziyaret-iler i -1in be¢yék bir -
memnuni yetinde, y°neticilerin zi
sajl amaseé i -1 n t emel ol ar ak be
gerekm& t edi r . Bu deneyi mler, kKor un
varl éje ve peyzajén -ekiciliji o

Yapeéel an -al exmal ar -demagrafikz i y ar
czell i kleri, tatmin ve motivasyo
gel en ziyaret-ilerin kal épl ar éné¢
etmede b¢gye¢k °1-¢de yardemceée ol s
alan ar é ziyaret edenl erin et kin
kaynakl arén korunmasé i-in bg¢gyeék
alanl ardaki zZiyaret - memnuniye
niyetlerin neler ol acajée y°neti:
verime | i di r . Ziyaret-ilerin memnun
bil giye sahip ol mak korunan al ar
biridir (Agyeman, 2019).

Materyal ve Y°%°ntem

Kzmir Ku Kk Cennet i, kukl ar, m ¢
bal ékl atazl| be sttatelkdsi stemleri,
kumul | ar, tuzcul keye -ayeérl are
sahiplifji yapan, hem ¢l kemi z hen
aander . 'l kemi zdeki 13 Ramsar a |
tari hinde Gediz Del t as é, 14.900

-O--



edi |l mi ktir. Kz mir Ku kK Cennet i,

¢amalté Tuzlasé sahasé i-inde 8
g°stermektedir. D¢nyada nesil i
peli kanl ar , gri ve siyah |l eyl ekl
kuk te¢regnegn yakadeéejé doj al sul ak
bulunan ¢amalté Tuzl aseée, yeéelleéek
Tée¢rkiyednion tuz i htiyacéneée °nen
d¢zeydedi r . Al an 1982 yélamda 0
Sahaséo olarak tescil edi |l mi kK ve

Kz mir Kuk Cenneti onin ¢ifjli [
il -esine uzakl éejé 26 kil ometredi
bu alan, kuxklarén g°- edeceji yol
i -erisindeki bazée yerl et ¢asrgkneo Idc
sahiptir. Kzmir Ku Kk Cennet i, Zi
sayesinde ziyaret-ilerin yojun
ortaméndan bir nebze de o0l sa uz
baréendérdéje doj al g ¢ klee dikkatldei |l e r
iczerine -ekmektedir. Al an i -eri
alanl ar e, bisiklet yollaré ve pa
mevcuttur.

¢tal @ékmanén birimpgdiakatwverwialra@reimeé

edi |l en veril erden ol ukmakt adeér
yararl anél méxt ér . Kkincil veril e
Par kIl ar Genel Mederl ¢ ¢ ol mak
kurulukl ar é dibb&kry malndearedihlagn t al ar
ve daha °nce yapél mék ol an -al éx

-10-



Araktéerma sérasénda izlenen yc
(2) ziyaret-ilere y°nelik anket
gzl em ve i ncel eme, ( 4) i stat.i

-al eékmase 6Kzendiirz Kbhuekl t EeBnedi O b
yél énda-EkHanzi eghar é arasenda y af

se-i |l mesinde, alanén ge-tijimiz
aldeje d°nem ol masé et kild. ol mu
periyotlarda alan ziyaretdimia&rive
toplam 191 ki Ki il e -alékma tam
m¢mke¢egn ol duju kadar farkl é profi
hafta sonu hem hafta i-Ii ol acak
saatl erde yapeéel méktéeli Ahkmeyéoy
(sosyed emogr afi k °zellikler) sorul a
al gél ar éna y°nel ik °ner mel er Vo
kull anél méxteéer. ¥nermel erde °1 -e
Ar akt ér macded naeryéeinmi bermaiyamlets f or
hazérl anmasénda Obua ve Harding
Pak ve Tg¢rker (2004) , Dakdemir
(2010), Arabatzis ve Evangelos (2010), Akyol ve Akbulut (2017)
gi bi -al ekmal ardan da yararl anél
Analizl erde verilerin ©°zellikl
standart sapma, aritmetik ortal
verilerin analizinde Parametrik veya Nparametrik testlerden
hangil erinin kull anél ac-Wikeéeveeé be
KolmogorowSmirnov testleri ile normallik testleri
ger-eklexktirilmiktir. Test sonuc
hesaplanmék ve verilerin nor mal

I
ve Pala, 2003). ¢al éexkmada, 1 ki de¢
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belirl emek veya 1iKki ya da daha
ol madej eéné or tkaayrae ktoeysn ai kkayeaeptienl nkéi K
bir veya daha fazl a kategoride
araséndaki farkl ar én bel irikemen:
dejerl endirmedir (Eymen, 2007; K

Bulgular
Ziyaret-iledemobrmaeati Eo%yell i kler
Bu b°l ¢m alana gelen ziyaret-|

edi nmek amaceéeyla sorulan sorul ar
Arakt érma bazénda ihamdgziayaket zie

Tabl o 16deki gi bidir. ¢alenk ma

ziyaret-ilerin %41, 96unun kadeéen
bireylerden meydana gel diJi geor
erkek bireylerin kadén bireyl ere
go°r ¢l mektedir. Ziyaret-il ekl &acxk
sénef ol ukturul muxktur . Ziyaret -
sénéflandanbél gakendal Bénda %67,
ettiji g°re¢l mektedir. Bu bilgile
orta yak grubundaki Eijydarn ent diglzeery
i bgi | bek farklé grup bul unmakt
alanda yapeélacak dejikiklikIler i

bul gul aréna g°re al ane ziyaret
cnhiversite degzeyiukdeakiol diuj ey Igé rig,
Bunun Kzmir KOtip ¢el ebi i ni ver
ol maséndan kaynakl é ol duj u de¢ K¢
hareketl e sniversite °Jrencil e
-al ékxmal arén ¢steéegnel éumal masatds
g°re kalan y¢zdeli k késém séraseé
--12--



|l i sansg¢st ¢
ol duju g°r ¢l mektedir.

vV e son

ol

ar ak %1, 6 06|

Tabl o Ziyaret-ilerin ¥neml

Profil ¥z Gruplar Sayé Y¢zde

Cinsivet Kadén 80 41,9

y Erkek 111 58,1

18-30 62 32,5

31-40 66 34,6

Y aKk 41-50 32 16,8

51-60 22 11,5

610 9 4,7

Kl k°jre 3 1,6

Ortaokul 12 6,3

Ejitim Lise 73 38,2

lnivers 95 49,7

Li sansg¢ 8 4,2

Memur / K 44 23,0

Serbest 91 47,6

Kk/ Mesl ¢ Emekli 29 15,2

¥Jrenci 18 9,4

¢al é kmeé 9 4.7

0-10.000 23 12,0

10.00120.000 61 31,9

Ayl ék ge 20.00:30.000 62 32,5

30.001 40.000 18 9,4

40.001¢ 27 14,1
Ziyaret-ilerin mesl duruml ar
ortaya -éekméxter Al ziyaret
késméné serbest -al éeékan mesl| ek ¢
ol arak ye¢ksekten degkegje gesime sér

47,601l ék késmeée olukturmaktadeér

i stati sti il e memur/ i K- kesi mi
séraséeyla %15, 2 emekl %9, 4 °7Jr
il e -al ékmayan bireyler drl duj u

13-



bakéméndan ziyaret-il eri 80.000632, 5
aral ejéenda ol duju g°r¢l mektedir.
gelirleri 10.0017 20. 000 aral ejénda ol an
késméné olukturduju g°r¢l meakt edi

refah déezeyini belirl eyen gel ir
faktorlerin bir arada dejerl enc
yapélacak ol an -al ékmalarda kull
y°neti mi i -in °nem takémaktadeér .
Ziyaret-ilerin alan ile ilgili t

¢al ekmada ziyaret-ilerin al an
dejerlendirmik ol up, her bir ter
farkl e tablolarda g°steril micktir
ziyaret ettikleri i nc eil ketned,i ] %3&d, et
arkadaxkl aréyla, %236¢ yalnéez, %1

il e alané ziyaret etmektedirler.
korunan al anlaré ziyaret eder ken
g°stermektegaret Aetdensi gtenzyaneée
bir istatistikle al aneé ar kadatrk
bul unmaktader ( Fkadbrleo t2€ st iY aspaen wa-
mesl ek durumlaréna g°re ziyaret/l

istatiksel olarak bir lii Kk ki belirl enmicktir

p=0, 000) . Yapeéel an anal i z vV e de
°Jrencil erden kaynakl anmaktadeéer .
arkadaxkl aré il e yapmakta i ken di
ziyaretl er melgteadierklleerk.t i Zi yar et - i
gre ziyaretl eri ki mlerle birl

incelendijinde ise (662=92,613; S
dejerlendir®€l gaxk &an &l ed&cel ar a

-14--



ziyaret ederken daha yakl é birey

ettikleri belirlenmiktir (Tabl o
Tablo 2. Alan Ziyaretlerinin
Yanéetl al Frekans (f) Yéezde (

Ailemle 72 37,7

Yal néz 23 12,0

Ar kadakl s 70 36,6

¢ocukl ar 19 9,9

Dijer 7 3,7

Toplam 191 100,0
Ziyaret-ilerin al ana ul akéml a
ara-laré ile ilgildi yé¢zde ve fre

Tablo 3 incelendijinde, ziyaret -

°ncel i kli ol arak %72, 3 il esi®°zel

boyunca al anda yapeélan g°zIl emler
artteje d°neml erde otopark kap
g°stermiktir. Alana gelen ziyare

il e geldijini belirtmi kttismeén¥ ¢ 2 ¢

%17, 361 ¢k i statistikle bisi kl et

sonu-1|ar, alanla ilgili yapélaca

kapasitesinin arttéreél masé ve ge
vDb. gi bi ul akém sairme | wt@@léeink gal |

-%z¢ém ol ukturul maséna ger ekl i k €

gel en ziyaret-iler korunan al a

ol mamaséndan «Ki kayet - ol duj unu

ziyaret eden bir eiydleat kyeanldu | gacr
i stemi ktir ( Tabklaor e 3)t.e s tYia p ésloannu -
ziyaret-ilerin mesl ek duruml ar ér
ara-1|ar arasénda istatiksel a- e

-15-



(62=51, 313; sd=16; p=0, 000) . Yap

gere her hangi bir i ke sahip ol
°Jrencil er bisi kl et ve serbest

mot osi kl et tercihinde bul anmakt a
g°re ulakémda tercih ettiklIleri a
(62=59,470; sd=16; p=0,000). Bu i

dejerlendir-znel gae karel adcel ar b
tercih ederken daha cig atmektedirldsi r ey
(Tablo 3).

Tablo 3. Alan Ziyaretinde Ku

Yaneéetl ar Frekans (f) Yéezde (

¥zel ot « 138 72,3

Ticari taksi 1 0,5

Bel edi ye 1 0,5

Motosiklet 18 9,4

Bisiklet 33 17,3

Toplam 191 100,0
Ziyaret-ilere daha °nce ka- ta
soruldujunda %38, 70l i1k y¢zdel i kil
etti kl eri tespit edi |l mi ktir. Bur
Keklinde ziyaret eden biuvukyw]an c
yézdeliji i se %35, 1 ol duju g°°ry¢
%15, 761l i k istatistikle ¢- def a z

defa ziyaret eden bireyler ol du
bakarak alané ziyaret edekobune

alanl arée ziyaret ettii]i g°r ¢l m¢k
korunan alan ziyaret ettikleri i
Tablo 46te verilmixktir. Ziyaret -

°nce korunan al ankl pryarkesthusdi pa

—-16--



i stati ksel a-édan anl amlé bir il
p=0,000). Yapélan analiz ve deje

arttek-a korunan alan ziyaretler
kat @&l émceéel ar én ortal ama adan ej i
kat @&l émcéel arén i1ise ortalama 4 ve
et tijJi belirl enmiktir. Ziyaret -

°nce bakka bir korunan al ané z
incelenmiktir(e2=37,892; sw=12;
dejerl endirmelere g°re Serbest -
etmi kken Memur / KK- i grubu 4 ve
(Tablo 4).

Tabl o 4. Daha ¥nce Bakka Bir Ko
Edi |l medi Ji

Yanétl ar Frekans (f) Y¢ezde (
Bir 20 10,5
Kk i 74 38,7
E 30 15,7
DOrt ve ¢ 67 35,1
Toplam 191 100,0
Ziyaret-ilerin al ané tekrar
d¢e¢kegnmedi Ji il e ilbgi | frekans
verilmiktir. Alana gelen ziyaret
sorul dujunda %94, 861 i k yeé¢zdel
gor ¢l meg kedte-ri.l eZriiynar %5 6 i kar ar séz
hayér cevabéené vermikKtir. Bu i st
bireylerin genel ol arak ziyaret:
Ziyaret-ilerin cinsiyetlerine g°
arseénda i1istatiksel a-eédan anl aml é
sd=2; p=0,022). Yapél an anali z

-17--



kat el emcél ar én tekrar ziyar et €
ol masedeéer Ziyaret-ilerin mesl| e
ziyaret edip etmeme durumlareée ar
bir 111 kKki belirl enmiktirnglizc2=24

ve dejerlendirmelere g°re °jJrenc
d¢kegnmemektedirl er .

Tablo5. Memnuniyddur umuna G°re Farkl é& Ko
Ziyaret Edilme Durumu

Yaneéetl ar Frekans (f) Y¢zde (
Evet 181 94,8
Hayeéer 9 4.7
Kar arséz 1 9
Toplam 191 100,0
Ziyaret-ilerin alana nereden
i -in Tabl o 6 %Bhc2bEenHi jy ndckel i
ziyaret-ilerin Kzmir il:i séneérl a
dékéndan al ané ziyaret edenl er i
g°r ¢l mektedir. Bu istatistikle
ziyaret-ilerianéem]jhhwll wrkd kjéws meo lkad
gel di ji ge°r ¢l mektedir.
Tablo 6. Korunan Al anén Kzmir KI
Yaneéetl ar Frekans (f) Y¢zde (
Evet 36 18,8
Hayeéer 155 81,2
Toplam 191 100,0
Ziyaret-ilere korunan al ane
et meyecekl eri sorul dujunda I s e
verdiijJi gler ¢l megkt gor . Buna i stina
yé¢zdel i k ol uktur maktadér . %2, 6061 «

18-



ver mi Ktir. Bu bul gul ar ziyaret -i

ziyaretinden memnun kaldejéene g°

Tabl o 7. Kat él emcél arén Korunan
¥nerip ¥nermeyece]jl

Yanétl ar Frekans (f) Y¢zde (
Evet 167 87,4
Hayeér 5 2,6
Kar ar séz 19 9,9
Toplam 191 100,0
Al ana gelen ziyaret-ilere bu z
korunan al an ziyar et eder mi s i

bireylerin %94,86inin evet cevab

veya kararsez ol anl ar én %2t, 601 &

edi |l mi ktir. Bu soruyla i1l gil:i fr
veril mi ktir. Bu istatistiklere |
-ojunlujunun alané bejendiiji kan
Tabl o 8. Kat el émcél arén Al ané T
Yaneétl ar Frekans (f) Y¢zde (
Evet 181 94,8
Hayér 5 2,6
Kar ar séz¢ 5 2,6
Toplam 191 100,0
Ziyaret-ilerin alanda ge-irdi]j
bul gul ar é Tabl o 90da veril mi kti
%41, 961 uk i st at i3stsiakalte aam|féqd zélnad a
edi | mi ktir. Daha sonraiygyaraséeyl a

alanda 1 saatte az dur dbdaatolam® r ¢ |
bireyler %20, 961l uk késmé ol uxktur
eden bireyler %15, 706l i k késmé ol

—-19-



s¢relerinin uzun ol masénén neden
bir yer kapladéejéndan dol ayé ol d
Tablo 9. Alanda Ge-irilen
Yanétl ar Frekans (f) Y¢zde (
1 saat 41 21,5
1-3 saat 80 41,9
3-5 saat 40 20,9
5 saatten fazla 30 15,7
Toplam 191 100,0
Alana gelenzi yar et -il eri -evreleri
alanl arén yeterl:i ol up ol madeéj e
evet cevabé al énméexter. Bu soruy
k € s me ol ukturduju gor ¢l megktegr .
%4, 701 itkat bst i k si -inde ol duju g°
-evrelerinde bul unan korunan al
sorusuyla il gili verilen cevapl a
106da verilmixktir.
Tabl o 10. ¢tevrede Bulunan Korur
Ol madej é
Yanétl ar Frekans (f) Yéezde (
Evet 140 73,3
Hayeéer 42 22,0
Kar ar séz 9 4.7
Toplam 191 100,0
Tartékma ve Sonu-
¢tal @ékma sonu-laré ve yapeéelan
farkl e g¢nlerinde ve geé¢neéegn farkl
ziyaret - bul undurma ve kull anén
Al an, May és ayl aréendan bakl ayar
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o

zell i kle hafta sonlaré yojun t e
durum alanén ziyaret-.i kapasites
ol maktadeéer . Y¢eksek ziyaret - say
al andan yarar |l anma d¢zeyiwmliard ¢ K
a-éséndan da bazée olumsuzlukl ar
kaynak dejerlerinin Korunmasé
sajlanabil mesi i -in alana ©°zg¢ t
ve uygulamaya konul masé gerekti]
t akéma kapasitesinin belirl enme:
rekreasyonel takéma kapasitesi t
alanen takéema kapasitesi belirle
ziyaret-ilerin °zellakBaeambl @@ér.e
takéma kapasiteleri belirlenirke
al an I -inde dol akéméné sajl amak
bilincini uyandeéer mak vV e ziyaret
gel i ktiril mesi ne kdaa kdéi kskag tl ea nmaalké r
Ziyaret-ilerin profilleri, t e
pl anl amal ar da b¢yeék °nem t aker
°czelliklerinin al anl a Flgi i di
ilikkilendiril mesi, alan y°netic
genbkr izl enim -er-evesi sunmal
pl anl amal arda alaneéen daha veri ml
konusu ol abilecektir. ¥rnejin al
ara-|lareyla geldikl eri Ssor ué muk
gel di kl er i belirl enmiktir. Ardeén
gel mektedir. Al ana otobg¢gsl e gel
ul akéeménén zor ol dujunu g°ster me
durak ol mamaséndan ki kayetolaet mel
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-ékarak gelecekte ulakéemla il gil
alanén sg¢rdereéeglebilir gel i Ki mi ne
sajlayacajé d¢kenegl mektedir. Al a
a-éséendan kar i80vailt £0 éy avedagandla 1
alan katel é&mceél arén dijer yak gr

daha fazla tercih ettikIl eri bel i
bireyler alané daha -ok tercih
i bgili yapélacak mpl antdamoluary ake
°ncel i kl:i ol arak dikkate al énmal

Al ané ziyaret edenl erin b¢yeé¢k

gel mi Kk ol up, dijer ziyaret-ileri
ziyaret ettijJi go°r ¢l megkt gr . Al ar
ol mase bunun en °neml i nedenl e
geenl erin bir-o0oju 1se Kzmir [
giderken veya tatilde iken alanée
kent sel rekreasyon a-éséndan da
g°stermektedir. Ziyaret-ilekin vy
i -in bakkal aréna tavsiyduedeomiul-e
alanén ziyaret-iler taraféndan b

memnun kal éndéjéné g°stermektedi

Ziyaret-ilerin alané tercih e
hava al mak, manzara i z|l emek ve
g°r mek i stemel er i gel mektedir.
yakant éséndan, -evre kirlilijind
nedeh er yer al maktadeéer. Gen - kat &
fotojraflaré -ekmek ve bunl are
tercihler s°z konusudur. Bu duru
etkinliklerin yapésé, kKekilleri zam
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i -ermektedir. Al andaki Z F3ysaat et - |

vakit ge-irmektedir. Genel ol ar
s¢relerion fazl a ol duj u ger ¢l mel
i -erisinde ar a- kull anémé ol mama
baje artan dol akeéem sg¢gresidir. Zi
kull anél an tercihi %72,3 ile °©°ze
bisiklet, %9,4 ile motosiklet ve %?5 ile de ticari taksi ve belediye
otob¢se¢e Tzl emektedir. | splaégk madd
Ayazmana mesirelijini ziyaret e
otoyu tercih ederken (Tolunay vd
ziyaret eden bireylerin ise %98
(Tolunay vd. , 2004b). ®Baxayapel ¢
-al ekxkmada da mil | parka ul akémd
sérada yer almaktadeéer. Bu dur um,
Milli Parkédnda yapélan bir -al é
Bu durum Kkorunan admeeni lkanwunmu
tercihlerini etkiledijini ve ziy
ol duj unu g°stermektedir. Bu ne
ul akém, al an i -erisinde ul akém
edi | mesi gereklilzell oktaylor @kan
hassas ekosistem ve tg¢grl eri i -er
yaratacajé olumsuzluklaréen ©°nl en
kazanmaktadeér .

Ziyaret-ilerin al ane ki mler
incelendijinde, ziyaret-ilerin
arkadaxk!l aré, %1206si yalnéz ve %9
ziyar et etti kl eri gor¢él megktgr .

- a |l e kdm &atuaan alan ziyareti tercihlerinde aile ile ziyaret
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tercihinin °n pl anda ol duj unu

-al ékmada i kinci tercih akrabal
se-eneji yé¢zdesel ol ar ak i ki nci
2004a, b) . Bu bulgul ar, kKorunan
ziyaretle i nde tercihlerini ail el eri

g°stermektedir.

Ziyaret-i-demogr asakyo®zell ikl er
alana gel en ziyaret-ilerin ©°nem
-alekan mesl ek gurubunda yer ald
(2017) taraféndan yapeéelan benzer
kalabal ek gurup serbest -al éekanlar
benzerl ik g°stermektedir. Al ané
neredeyse tamamé ziyaret me mn un
korunan al anl ar é da ziyaret ed
¢tadma kapsaménda alana gelen zi)\
et meyecekl eri il e iLgi 1 soruy
vermi Kkl erdir. Akyol ve Akbul ut (
-al ékmada Kurkunl u Tabi at Par ke
%94, XKO0Ilbir oranla &evet ol ar ak y

y
)

nereden yapeéldéjeée ile ilgi soru
%81, 26sinin Kzmir ilinden gel di
farkl e Akyol ve Akbulut e€eR@ebhdpni
ve il -evresinden gelen ziyaret
ol dujunu belirlemixkklerdir. Al aneé

bakka kor unan al anl arénén var | é
s°yl emek m¢gmkegndegr .

Sonu - ol ar ak, Kz mir Ku K Cenne
aylaréenda yojun bir talep g°r mek
-24--



Kehir dékeéendan gelen ziyaret-ile

kar ar vericilere ve alan y°net.i
kull anél mak ¢zere bil gi ve fikir
bel I i zamanl arda yojun ucundak e K i
alanda g°zl emlenen bazé ol umsuz|
ol an hi zmetl erin kalitesinin a l
yoenlendiril mesi ve ziyaret - me
yapél maya -alekel mektéer. Ilaharuna
-al ekxmal arénda al anén ekolojik,
yané séra alan ziyaret-ilerinin
al énmaséneén ziyaret-ilerin al an
anl amasé v e al gél amalkar &mé i md a&]j
gel i ktirmelerine de katke sajl ay
geliktirilecek y°netim ve planl:

kaynak dejerl erinin Korunmaséna
g°r meden s¢rdereglebilirlirdemes -
ol acakteéer .

Tekekkg¢r

¢cal ekma, TUBK|TAAIKY r29i9t e ¥jrenc
Projeleri Dest eKi 9OROBPrI2BO 90BHQ | ¢
destekl enmi ktir.
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BYL'! M |

D¢zce Klindeki Mantar | ref
Yenilebilir Mantar Potansiyelinin Ekoturizm
A-éséndan Kncel enmesi

Deni z AKCAY
¢tajlar AKC¢A®

Girick

Ekoturzimd o] anén dengesini bozmada
el de et mesi ni sajl ayan, s¢rder
faliyetlerin betenegder . Yerygéziéng
nesiller i-1n g¢vence altéena al al
2012).

Mi kol oj i k turizm yada mi kot ur
yetiken yenilebilir yabani ma nt
1D¢zlcrei versi tesi, Li sans¢sty¢g EKitim EnsH
T¢erkiye, }
2Do - . Dr., D¢zce | niversitesi, OrmancEIlI

D¢zce T¢ér ki-908312463056, caglarak€ayp@dizce.edu.tr
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topl anmaseé, t ¢r tespitinin yap

kekfedil mesi ve biyok¢lterel bir
sajl ayan, dojada yapeéelan k¢ltere
tanémlanabi |l ir (Ceyl an ve Ark,

olarak uygun destinasyonlarda alanda uzman ya da uzmanlar

ekl ijJinde ger-eklektirilen ma nt
mi kol oj i k kaynakl ar éneéen ortaya
kal kénmanén ol ukmasénda Kil it r
ekoturizm fah i y et i olarak karkéméza - ¢€
2022).

Orman yan ¢r¢é¢gng¢g ol an mantar | a
ancak bilinn-siz t¢gketim sonucu,
kaynakl e ol ar ak ki kil erin mant a
g¢éndeme gel mektedir. Mantar |l ar e
etkikbkmel eri de deji kmektedir. ¥
direkt olarak °l ¢mle sonu-I1 anér k
ger ¢l mesi mi de ve bajérsak hare
et ki et mesi ve hal ¢s¢l asyom g°r
(Yardan ve ark., 2008; Akkuzu ve
mant ar terl eri de i nsan sajl é
g°sterebil mektedir. Ancak mant al
edil mesi ve tekhisinin yapeéel maseé
yet kKt i ] i ortaméen i1 klim °zellikler
ve beslendiliji substrata g°re ma
gesterebil mektedir. Ancak bazé

benzemesinden kaynakl & imelkdediak ze
Bu nedenl e bu tg¢r mi kol oj i k tur
uzman ya da b°l geye ve mantar t ¢
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da yer al masé hayat.i °nem takeéem

faaliyetl er i -erisinde yer al mas
ge-mesinin yané séra ekoturizm f
(Mésér ve ark., 2022).

Bu -al ékamada Bat é Karadeni z¢
a-éséendan b¢yeée¢k °neme sahip ol a
te¢erleri, yetiktirme potansiyeld
mi kol oj i k turizm potansiyeld]

y apeétléemeé K

1. T¢rkiye ve D¢ GeneldemuMant ar c € |

Mantar ¢retiminin i- kokullarc
kokull ardan etkilenmeyerek yél én
birim al anda el de edil en gel i
mal iyetlerinin dijer endg¢gstri k o
cne mde kull anél acak tar émsal at é
dol aye giderek yaygeénl akmaktadeéer
ngfusunun giderek artmase, sanay
devam et mesi neticesinde vVvBRuri ml i
nedenle artan n¢gfusun géda i hti
sreti mi yapéelan ¢reé¢nl ere i1 htiya-
Tée¢rkiyebdde kel tor mantaré ¢retior
199061 & yéllara gelindbpkhdemiége
sekt©or haline gel miktir. 1983 vy
mant ar é sreti mi 2018 yeél énda 6
gor ¢l megkt ¢gr. 2025 yél éna gelindi
mantaré ¢retim miktareagém g ;lmekode
(Eren ve Pekken, 2019). i kemi zd
mi ktar é 2018 vyeéeléenda 792-3kor I ke

--33-



civaréendadeér . 'l kemi zde ki Ki b ak
kel téer mantaré ¢zerinden hesapl a
kokull aré bir-ok doja mantareéner
hal k doja mantarl aréné da Bui ddi
durum I statisti ki dejerl ere y a
mi ktar éneéen daha fazla ol duju t
Teknol oji Bakanl éjé& Zongul dak Fi
en -ok yetiktirilen mantar t er ¢
Kaplke mantar veya k¢l toAgarimant ar
bisporusmant ar eédeéer . Bu mantar t¢ér éngél
%8006di r . Kkinci sérada i se kayeé

i stiridye mantareé ol ar aRleudtas bi | |
ostreatusgelmektedir. Her ikima nt ar tere de ¢ ko

tekni kl er i vV e kKartl ar é bakeéme
yetiktirilebil mektedir. Ancak té
ol an kitaki veya melkestinunadodesaak € o1

doju ¢l kelerinde yaygén ol arak vy
%3 pazar payeéna sahiptir (kekil

L. edodes Diger
A.

3% 1%
brunnescens \
6%

P. ostreatus
10%

kekil 1. 'l kemi zde yenilebilir

payeée
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Kl'ler °zelinde incelendijinde

%6 1 il e Ant alyadneéen Kor kutel.
Korkutelidédnin yanénda Konya, Ko
Deni zl i vV e |l spart a gi bi il 1l erd
-arpmaktadce&d.ni nD ¢ kemi z mant ar

incelendijinde 2016 yéléenda 250
gelindijinde ise %1006¢n ¢zerind
K¢l tegr mantaré yetiktiricilijind
alandma iret 0, 91 ol arak g°r ¢l mek

cretim payé i-erisinde iller ara
Tabl o 1: Kl'l ere g°re mantar ¢r e
Borsasé K¢gltegr Mantaré Rap
2016 2017 2018 2019 2020 2020 oy
= = = = = cretiom
Kited = |2 |Z |Z |§& |z
i’ o o o 5 o
- = = = < =
Afyon 131 “131 _l_.305 _1_.306 26 _1_.320 2,38
Amasya 4 52 0,09
Ankara 640 755 647 1.754 71 1.845 3,33
Antalya 21.533 | 22.044 | 25.337 | 26.314 263 33.752 60,86
Aydén 3 3 2 2 - - -
Bal ék ¢ 83 116 97 97 8 96 0,17
Bart e 5 44 44 44 2 40 0,72
Burdur 5.822 5.042 5.042 4.956 61 2.592 4,67
Bursa 2 2 158 280 24 160 0,29
Denizli 327 331 210 246 22 1.214 2,19
D¢zce 250 400 420 500 8 504 0,91
EIl ©z & - 399 399 4 4 0,007
Eski ke 140 110 128 123 6 120 0,22
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G¢mé¢kKh - - - - 1 160 0,29
Hatay 160 150 150 60 - - -
Isparta 882 1.219 1.179 1.506 30 812 1,46
Kar abyg¢ 840 840 70 70 8 72 0,13
Kayseri 41 80 80 125 4 21 0,04
Kocaeli 3.142 3.142 3.100 3.100 20 3.060 5,562
Konya 4519 4.215 4.594 5.140 40 5.612 10,12
K¢t ahy 316 200 220 201 6 40 0,07
Kér kel 52 160 160 160 8 160 0,29
Malatya 360 404 466 522 1 9 0,02
Manisa - - - - 7 173 0,31
Mersin - - - - 8 - -
Muj | a 18 18 21 23 40 233 0,42
Ordu - - - 6 54 0,1
Osmaniye - 276 312 306 2 203 0,37
Sakarya 112 112 112 212 13 580 1,05
Samsun 55 181 622 769 15 623 1,12
¢tanakk 60 60 60 3 130 0,23
¢corum 174 174 174 174 0 2 0,004
Kstanl 150 150 520 400 27 1.136 2,05
Kzmir 500 500 500 500 22 660 1,19
Toplam 40.272 | 40.874 | 46.144 | 49.364 760 55.455 100
Tabl o 2 incelendijinde kel t g
t¢e¢ketiminin bl gelere g°re farkl
fazla ¢retim orané %61,5 ile Akd
Mar mara b°l gesi ve % 7,4 ile Ege
Ancak t¢sgketim oranlaréna bakeél dEé
teketim orane il e | i der konumd
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kozmopol it vV e ne¢gfus yojunl ujunu
b°el gede ol mase bu sonucun orta
s°yl enebilir. D¢zce i linin de bu
t¢eketim orane i se %6 ol ar ak di
g°r ¢l meknteeddeinrl.e Bouu b°l gede k¢l ter
yapél acak ol an yat éréml ar én bu

yat érémlar én s¢rder gl ebilir ol m
avant aj sajladejée g°r¢l mektedir.
D¢zce i Imunki nolbduwljun b°l genin Kstar
ol an yakeéenl éj e il e birlikte y ©
al exkanl ejénéen dijer b°l gel ere
t¢erlerinin de ¢retil mesine ol ani
kokull aré gowkufhdgndl dujunda ¢r et
bakénda beyazAgi@apbisporug, maes taand m

vV e i stir i Plewotusmastmedtgsr ege{ mekt edi r .
(Lentinus edodgsve Reishi Ganoderma lucidujn mant ar é n € |

b°l gede &engal eplaizni n ol ukmadej é
cretildiji takdirde kurutul muk v
g°z °n¢gnde bulundurul mal édér . Ay
yenilebilir mantar t¢rlerine gor

o | d uJ iinmektadir.n
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Tabl o 2: Te¢rkiyedde kel tegr mant
b°l gel ere g°re dajél émé (Bate Kz
rretim Téeéketim
rreti rreti Téketim Téeket
Belgele|miktarg or gme |B°l del mi kt antén | or g%)e
(ton/ ¢ /I gén)
Akdeniz 83 61.5 Marmara 54 40.0
Marmara 26 19.3 Ege 23 17.0
Ege 10 7.4 Akdeniz 19 14.1
K Anadolu 7 5.9 K Anadolu 18 13.3
B a Ka¥adeniz 5 3.7 Bat é 8 6.0
Karadeniz
G¢n®Opjou 2 15 G¢iney 6 4.4
Anadolu Doju
Anadolu
Dijer 2 15 Dijer 7 5.9
2 . Doja Mantarceéel éjé K-in D¢gzcebod
Mantarl arén 1 klim isteklerinir
gel mektedir Ayréca mantarl ar én
sécakl ek ve yajékén yel i -erisin
i ndeksi (-¢r ¢ me i ndeksi ) madre de
D¢zcedbnin i klim indeksinin orta
ol dujunu g°stermicktir (G¢gndyg¢ z, 2
ikl im ©°zellikleri gerekse bitki
mant ar éneén ol ukmaseéena I mk an Ve
gf ¢l ecej i czere D¢zcebde yell éek
ortalama yajékleé g¢n sayeseée 138
aldeje g°re¢l mektedi r -2(8B5MK,m 2a0r2a2s)é
deji kmektedir B°l ge neml klerive Beé
takémaktader D¢zce ovasénéen etr
alanl arl a kapl é ol mase doj a n
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ol uktur maktadeér . ¢¢enkeg yajan yaj

sézmaséna i mk an tanéyar ak topr e
sajl amaktadér (Akbulut ve Keten,
AvrupaSi bi rya flora b°l gesinin ¥ |
(Terkigreobin ¢k flora b°l gesinde
Y°rede al -ak kesimlerde kavak, s
yama- kesimlerde 1400 mdébye kadar
ve kayéen gibi yaprakl e aja-1Ilar b
kadari se g°knar saré-am gi bi i J ne
ol uktur maktadeér . Daha y¢ksek k e
-ayerlar ile kaplée step alanl ar
Tabl o 3: D¢zce il ine ait bazé me
19592 021) (DMK, 2022)
Ort. 8” En Ort.. En. Ort. Ort'A _ ?o)::)l.l'm?k
Aylar SecaSgCZEggggG¢neK!eé§{]eYa]éK
(AC) (AC) |(AC) S¢resi S;yéMlktar
Ort. (mm)
1 3,7 8,2 0,5 1,9 14,18 90,1
2 51 10,4 1,4 2,9 13,71 69,8
3 7.7 13,7 3,5 3,8 15,06 73,5
4 12,1 18,9 7,2 5,3 12,47 59,6
S 16,5 23,4 11,3 6,8 12,06 63,5
6 20,3 27,1 14,7 8,1 10,59 68,3
7 22,4 29,1 16,9 8,7 5,82 45,5
8 22,3 29,2 16,9 8,3 4,24 51,6
9 18,6 25,9 13,4 6,6 10,06 52,7
10 14,1 20,8 9,8 44 13,82 79,4
11 9,4 15,6 5,2 2,8 11,12 77,3
12 5,7 10,3 24 1,8 15,24 101,8
Yéellé& 132 19,4 8,6 5,1 138,4 833,1
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3.D¢zcebnin Yenilebilir Mantar T

D¢zce y°resinde Y¢gksel ve ar k.
doja mantarl arén tespitine y°nel
adet mantar t¢r¢g tesspit edi | di
bunl ardan 10 tanesini bil mekt e/
satmaktadér. Bulunan bawobréh@la man
conica Morchella esculentaMorchella vulgar) , Portaka
kadeh mantaré veya Rleurid autardid, k a b
Gezi veya Do Agancusangusi@ant aAnéas(on ma
veya At Agadcg avers)s,( Or man Agarigust ar €
silvicola) Di |l bur an vlacadus Blen@us dmamtt aarr €
veya Kaactareic delicigsus Biberli mantar actarius
piperatug , Ti r mi tactames nvoleantse (S¢t s ¢z m
(RussuladelicaBal mamillaiell&@me(led , Adi bal m
(Armillariella ostoyag , Kék Faamdlirmar \&lutipEs
Kezeéel émseé h Ulmac¢cana laccamad rad k & z ma n
(Tricholoma flavovirens , Tellice veXYlavari@el i n
condensatg Sol uk sar édewvaria flawgl,l | €gc ek &
Yumurt a mant ar é veya Cahtharelldsi h o
cibariug) Por -ini, - °%r ek Boeusteduliseé vey

Kayén mant ar & Plgueotus corkuaopidek u [Kaskt i ( i
mant aré veya k¢l t g rReuretusiodtrenigxk aj a
K¢ k¢rt Ladipotussulghuréds, Pul |l u veya kep
mantar Polyporus squamosys, Kesel i veya Kkg¢- ¢
(Calvatia excipuliformi¥ T a v K a rCalvatia ntrifarmig (

ol arak verilmiktir (Y¢ksekeiive ar
séneéerl|l ar énda yenil ebilir mant ar

—-40--



potansiyele sahip olup mikoloj il
el veri k1l i bir konumdader.

3. 1. Kuzu g°beji mant ar é

Morchel |l aceace famil yasé I -eri
mantaré s¢gngeri msi yapéda al veol
koni kKekline kadar dejikebilir.
lar ile ilikKki i -inde yakar|l
a bol miktarda ortaya -ékar/l
udak, -énar, def ne, l adi n, 0
nl arénda veya alténda ol ukur
ar eriyip topr a] éamadadebellilri kt a
mi kt ar é ol dujunda kuzug®°hbe
ografik yapeé ve i klim ©°zell:@
|l i kte ¢l kemi zde Nisan ayéneén
¢l ebil mektedir (¢Col ak dZ0OyR) .
areti bakéméndan da °nemli bi
yerinde bulunmasé sebebiyle
ml i bir yere sahiptir. Ol duk
rijine sahip ol an manretiar én- eku
ol duju vV e Kkurudujunda ajérl ej
belirlenmiktir (Takkén ve B¢gyeéka
i -erisinde en y¢ksek D vitamini
sateéel maktadeér

QO

—

s}
U -~ 1

— o

_|
o
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kekil 2:

3.2. Portakal kabuj u

Portakal k aAbeurija auramig D ¢ ac €,
Sinekl i yayl aséedonda
ger ¢l dej ¢ belirtil mektedi
fincan keklindedir ancak
dPne¢Ker . Rengi nden
y i dejil dir.

g°r¢negke kadar
tercih edilebilir (First nature, 2024).

Kuzu g°beji

Portakal

g°knar

mant ar é
(Abant

or ma
r (Ye¢k:
-oju
doélraya&nciakgil e

Bu

kabuj u

ma n |

Z a



3.3. Kanl éca Mantar e

Kanl éca Maataritisa dadiciosus yayvanl ack
-ukurl akmék huniye benzer ve kEér
sahiptir. Kuk aklManbtiarr gylarkelnat ngnsagy |
yekilimtérak bir renk al ér. Hen
bireylerin aranmaseée tavsiye edil
| arval aré saldéereseée g°rg¢l ¢or . Tuz
salamura yapAteéematsiak| Rokbli bj rtad
h ok bir mant ar ter¢eder . Ckesim aj ¢
ol dujundan genelde i brel.i aj a-1

Kaséem aylarénda g°r ¢l mektedir.

3. 4.

kekil 4: Kanl éca mant ar ¢

S¢ts¢z mant ar

S¢ts¢z Ruossuld delich,( kapka topraj
czerinde yapékék olarak yaprak,

Keklinde bir mantardér. Kenar é
renginde |l ekelidir. Acémteéerak b
bal ek gi bimdcel eMiadm¢sli aei m daha

43
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hal al er . Acé bir mantar ol mas&@én

olarak da bilinmektedir. Genel | i
meke aja-larénén olduju yerl erd:
bul unur. Antimi krobiyal atokiayde s
meydana gel ebilecek yaral anmal ar
halinde yaraya s¢r gl ebilir.

kekil 5: S¢ts¢gz mant ar

3. 5. Bal Mantar é

Bal M a(ArmiltarieBa melled Kk ap k as € °nce
sonradan i se mer kezi yayvanl!l aka
deji kken olup kahverengi sar emt e
tada sahiptir. Yojun k¢gmeler hal

veya <civaréenda yedayxirékmaHlteddea

i -erisinde sal amurasée yapél an 1§

Ac émsé tadée kaynatél déj énda da
pi Kiril meyen mantarl ar hazémseé
bl gesindti Fek-ai t slk&nt ar t¢r ¢ o0
yapeéel maktader . Bal mantaré pi KirTr
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Bu nedenl e -orbalarda kévam artt.
Al kol il e tecketi | mesi °neril mert
hazérl anmasénda ve t¢gketil mesind
°zen g°sterilmelidir. Tébkiti%zel

(Erbiai ve ark., 2021).

kekil 6: Bal mant ar é
3.6. Kékx mantar e

Ké k maFamrautin@d velutipgs bakl angée-ta t
Kapkaya sahipken daha sonra yayyv
bir mant ar ol an kék mantaré kah
deji kmekte olup g¢zel kokusu ve
yapél mayan fakat ¢ian6 dlaa péorneytai, | nk
Bu nedenle d¢gnyada keltegreg yapel

besin dejerine sahiptir. Kar bor
mi ner al kaynaj édeéer . Ayr éca ant
inhibisyony hi polipidemik, anti hiper
kol esterol dé¢Ker écé et kil er, Y
°czellikler, haféeza ve °jJrenme i
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kazanél masénda et ki | i ol maseénéeé
i mm¢gnomode¢l at°r ve antibakteriye
(Karasoy ve ark., 2019).

kekil 7: Keék mantar é

3. 7. ¢t°rek mantar é

¢t°r ek mBoletusaeddis (poweiyni ayé ma r
isimeriyle de bilinmektedir. ka
yayvandeér . Rengi deji kken ol up
rengine yakén ol abilir. Sap kés
yapédadeéer. Asit kareakket,erhuk,kt o-parna
l adin aja-1| arA uaslttoésn daay | Haarzé nrdaan v
Kasém ayéna kadar ger ¢l mektedir
mantarl ardan birisidir. Fendék g
Kurutul abil i r lanabiiraPotasgim, kalsiyunm dee s a
demir minerallerine ek olarak B1, B2, B3 B4, B5 ve B7 vitaminleri
bakéméndan zengindir. K-erijJinc
bulundujundan kansézl éja iyl gel
kel tegreg yapél mamakk agleke Bwmcmant
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yapmak i-in -alékmalar yapmaktad

bir mantar t¢gr¢é¢ ol arak kabul edi
m¢Kterek yakadeé]é bitki k°okl eri |
suretiyle pop¢l asyonl aréene art
yapél maktader . Yurdumuzdan da i |

ol arak yer almaktadér.

kekil 8: ¢°rek mantare

3.8. C¢cekéz mantar e

C¢cekez (Qadgharellasrotbariup yumurta mal
horoz mantaré ve mekKke mantareée o

°ncel eri topa- Keklinde t¢msek ¢
al makt adeéer . Kenarl aré |l oplu ve i
ayné renge sahiptiur da$ap ékesmat
renkl i ol an bu mant ar bahar at

teketildijinde kur umuk kayéeseéeyé
toprakl arda yaprak ve -ayeéerlar h

—A7--



d°nemi Mayés ayéndan Kasém ayeén
éKeéek ver me °zellijinden dol aye
adl andéréel maktadeéer . Yemek!| i k ol a
c¢cekéez yavak ve uzun sg¢gre pikKir
i-iciheredi |l melidir. ¢orbal arda
kull anél abilir.

kekil 9: C¢cekéz mant ar é

3.9. K¢kegrt Mantar e
Ke¢kert rRalypdrus r sélphufeys yelpaze ve dil

Keklinde, .St ¢ kézel emipéarra-kal $£a rw
ke¢kert sar ese renktedir. Sap k e
yumukak, kereldéejénda sarée seéeve
bir tadé varderée. k@asrelmd aajéar-dlaa rgéen
-erée¢kl ¢ éne neden ol ur. Por suk,
ve yakl é& mexkel er czerinde gel ik
i -ermesinden dol aye potansiyel
biyoakti f b i ,Ipeisakaktlerefenoller, m texpenoidsn | e r
enzimler, polien pigmentl er:i v e

ma nt alr ésulph(reus O Mamw | € c a biyoaktif
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Sitotoksik ve antikanser, afiikrobiyal ve antinflamatuar etkileri
ol duju rapor edil miktir (Potacka

kekil 10: Ké¢kert mant ar é
3.10. Kmparator mantar é
Kmpar at oAmamtacae¢sardaeé gel i nci Kk mant

mantaré veya yumurta mantaré ol
turuncu ve kérmézéya yakéen renkt

edilebilir mantarder . Tade kesl
mantarder . Yeti Kki nmwid tmayé@anamgeeaear
kese i-erisinde bulunur. Topl and
edebilir. Bu mant ar Ro ma I mp a

ol dujundan hal k arasénda caesar ¢
i simlendir$émat mantaré kestane,

or manl|l arénda aj a- di b-Kasemveaeylaa
arasénda yetikir. Kmparator ma n
vitaminlerini i -erir. Baj ér sakl
g¢é¢-l enmesinde etkindir.

4O



kekil 11: Kmparator mant

3.11. Kayén mantar é

Kay én mRieurdtuaogsteeatys daha -ok i stir
olarak bilinmektedir. Yelpaze ke
kavislidir. Kenarl arée her taraf:
rengine benzediiji I -in bu isimle
odunl arée ¢zgjegnamere lgdygh dmant ar & ¢
kéeéséem yumukak ve hok kokuludur.
yajda kezartél ép yendijinde bal é
i -eriji nedeni yl e antiolrsi dan
antibakteriyeldir, besin dej eri
gé-lendirir, kanséezl ékla savakeéer
-al ékmada meme Kkanser. ve kol on
koyul muktur (Jedinak vV e Sliva,
aylaréenda g°r ¢l mektedir. Bu t¢r
terdegr. Degnya genelinde beyaz Ka
gel mektedir. Keltegrée yapél an man
vV e yatérém maliyet.i en d ¢ Kteekr ¢o |
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genel |l i kl e tar émsal faaliyetl er
czerinde kompostl|l ama teknijJi i
yeti ktirme tekniiji i se ke¢gteogkloer
genel de orman kaynakl arénén bol
A-ékaml ar da da ikl i min uygun 0
yetiktiril mesi me¢ mke¢egndeér . Yur du
mantareén ¢retimi de giderek artm

kekil 12: Kayén mantar é

4 . Kstiridye Mantaré retim Tekn
Kavak, s°jg¢t, kayeén gibi aja-
meésér ko-ané, -ay artéje, ay-i-e]
kavuzu ve pamuk tohumu ateéekl ar e
artek i stiridye mant arntamg e toil &atr i
kull anél abil mektedir. kayet herh
par -al ar haline getirilmelidir.
yretim re-etesine g°re hazeérl ana
--51--



arénder mak i -in sterilizasyon

kull anél mal éder. Past°rilGsastygaon vy
da 70 -8Cédat6s¢re ile buharl é wuy
saat s¢re i1ile sécak suda brekl et
y°ntemi yapélacaksa 121ACéde 90
kaynat ma metodu uygulanabilir (Kk
il e muamele veya Kkire-1:i suda b
yonteml er. daha az mal i yetl i \
edilmektedir.

kekil 13: Kstiridye mantaré ko
sterilizasyon (D¢zce)
Steril edilen kompost materyalleriZ205 AC sécakl é]
kadar bekl enir. Byl ece misel e k
Temi z bir branda ¢zerine kompost
atél masé i -in haval andernégleésri. iFa
ortama %1 oranénda kire- il avesi
mi s el eki mi yapélarak homojen bi
poketlerine dol durul ur. Mi s el or

kadarder. Ajzé bajl agé&nACoskalaki
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%80 nem i -eren karanl ék bir odad
k¢f olukumu g°zl emlenen torbalar
Mi s el gel i Ki mi t amaml ant@] éAd a
de¢kereé¢lerek sojutma i Kl emi éiger - €
Kapka olukumunu tekvik etmek i-
akamada %90 yapélmalé ve kKapka c

kareye 566 0 | ¢ x ol acak «kKkekilde fl ora
yapél mal éder . Bu d°nemde odanén
altépmer ¢l er ek bol haval andér ma
tamamlayan mantarl ar hashd @ggml e
bekl enir. Bekleme s¢resi bittiiji
bakl ar . Mantarén kompostun i -eri
kadark apka -ékéeké devam eder. Bu d
s¢rmektedir. kapka -eéekéke dur
hazérl anmal edér. Kstiridye mant a
samanl ekl ar , bodrum katl arée vey.
d°n¢rtrerkeglyapéel abilir (kekil 14)

kekil 14: D¢zcebde mantarhaneye
hasat edilecek b¢gyeéekl ¢ e ul ack
-53-



5. Mantar yetiktirmek i-in D¢zce

Beyaz kKkapkal é mantar, Kstirid)y
al énan mantarl ar tar éeémsal at ekl
yapélacajé b°lgenin hem tar émsal
faaliyetl er. sonucunda ortaya -
et mektedir. 'l kemi z 785 milyon 3
sahip olup bunun %30, 3 tareém al e
tar emsal alan be¢gyekl ¢ ¢ 11 e deégn
Yézo°l -¢m¢g oranéna g°re en fazl a
aragnda d°rd¢nc¢ sérada ol duju bil
milyon 567 bin dekarl ék y¢zol - ¢
alanendan olukmakta ve 1 milyon
alaneder . T. C. Tarém ve Orman Ba
M¢dyd ¢7 ¢ 2020 Faaliyet Raporudna
dakar i Kl enen tarém al anéeé bul un
i Kl enen tarém alané bulunmaktadeé
7.715 dekar sebze, 634. 761 deka

bitkiler i d i r . Ayné verilere g°re D¢z
ol mak iczere topl am 59. 808 t on
ger -ekl ekmi ktir. Dijer yandan k
éspanak gi bi sebze ¢reéegnlerinden
D¢zcebde blinteki-seedangr ¢nl er arasen
meéseéer , 35.826 ton dane méseér, 57
kabajé ve 2.630 ton ile bujday ¢
SONUC¢

Buradan hareketle D¢gzce il i nd
bir Kekil de yapeéeldéje ©°zellikle
-ékteje g°r¢l mektedir. Tar éms al
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ve hi-Dbir ekonomi k dejer t ak & ma
mant aré ¢retmek hem ateékl ardan K
ortadan kal déeracak hem de k¢lter
créenlere do°n¢gkerek ekonomi k fayd

Mi kol oji k turizm a-éséndan de

hem mantar yetiktiricilifiji a- és:i
yetiktirme i-in hammadde) pot ans
t¢erleri a-éséndan zengin bir kon
nedenl e bu b°l gede mantarcél éeék m
yapél mase hem b°l gesel kal ké&nms:
s¢rder el ebilir bir mi kol j ik tur
yapéel maséna i mkan sajlayacakteér.
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BYL! M |

Forest Areasand Ecotourism Activities

¢ajdan 'UYAR
G¢l berk Gizem K| ¢PKOSM
Ali K! ¢! KOSMANOJ I

Introduction

There are three groups of ecosystems in the world: terrestrial
(valleys, mountains, deserts, cities, etc.), aquatic (rivers, lakes,
wetlands, seas, poles, etc.) and forest ecosystems (deciduous forest,
coniferous forest, tundra, rainforest, etc.). Forestag within
terrestrial ecosystems account for 32.3%. However, this rate does not
include clearings and shrublands. As can be seen from the analysis
of statistics in T¢grkiye, fores

1 (Lecturer Ph.D)) Istanbul UniversityCerrahpasa, Vocational School of Forestry,
cagdanuyar@iuc.edu.®RCID: 0006000248132219
2(MSc) Istanbul Technical University, Faculty of Architectuyalberkgizem@gmail.com
ORCID: 0006000235402822
3 (Assoc. Prof. Dr.) Istanbul UniversiQerrahpasa, Faculty of Forestry,
aliko@istanbul.edu.flORCID: 0006000312545676
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covering 29% of the country's s
TOV, 2021).

I n T¢rkiye, 54% of the forest
and 46% are managed as coppice forests. Regional distribution of
forests in T¢grkiye is iTrregular
conditions and regional changes in climate, negative anum
pressures on forests have also been effective in this distribution. The
geographical distribution is 24.40% in the Black Sea region, 19.60%
in the Mediterranean region, 15.90% in the Aegean region, 12.80%
in the Marmara region, 8.30% in the Eastern Ahatregion,
13.80% in the Central Anatolia region and 5.20% in the Southeastern
Anatolia region (¥zd°nmez et al
2020, there has been a decrease in forest cover in the Antalya region
(from 24.18% to 19.60%), while there Hasen a good increase in
the Central Anatolia region (from 7.54% to 13.80%).

Figurel:For est Asset in Tg¢gr ki
Source: GDF, 2020

The aim of modern forestry in the 21st century is to ensure
optimal utilization by ensuring the continuity of forests. Forests,
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which are of great importance for both the economic and social lives
of countries, can only provide the expected material and moral
benefits only if they are well protected.

In addition to the use of forest products in a wide variety of
areas, including primary and secondary products, forests also have
functions such as water production, protection and regulation of
water availability, protection of soil and soil fertility, gitive impact
on climate, providing jobs and livelihoods, providing recreational
benefits, benefits in terms of national defense and security,
protecting natural balance, providing biodiversity and having an
impact on health (oxygen production and carbamsamption,
improving air quality by keeping dust and pollutants, etc.).

The fact t hat T¢rkiye'' s fores
mountainous and hilly regions makes it obligatory to protect them
against biotic and abiotic factors. Otherwise, natural disasters such
as landslides, avalanches, floods, floods, erosion, dtendanger
the safety of local people, tourists and ecotourists. Today, the
increase in the types of utilization of these areas and human
population increases the importance of flood and avalanche control
works by making the careful reclamation and mamagnt of
mount ainous and rugged | and basi
et al., 2010).

Forest areas are undoubtedly one of the places where
ecotourism activities are carried out. The concept of ecotourism has
gained popularity with the sustainability debates. Ecotourism
activities are broader and more comprehensive than the activities of
naure lovers and ecotourists who are sensitive to the environment.
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It is indeed a set of environmental, economic and social
relationships. So, to define ecotourism in another way; ecotourism is
environmentally responsible travel and visits to unspoiled natural
areas that support recreation, recognition and protectioatafen

and cultural resources, have low visitor capacity and provide-socio
economic benefits to local people. Physical planning of tourism and
ecotourism is of great importance for environmental protection
(K¢-¢kosmanojlu & Arslange¢gndo] du

As in countries around the world, ecotourism activities in
T¢rkiye are also developing i n g
from the Gener al Directorate of
national parks (909.158 hectares), 266 nature parks (108.036
hectarg), 31 nature reserves (46.453 hectares), 110 nature
monuments (8.356 hectares), 85 wildlife development areas
(1.165.448 hectares), 14 Ramsar sites (184.487 hectares), 59
Wetlands of National Importance (869.697 hectares), 47 Wetlands
of Local Importancg107.021 hectares), 55 Conservation Forests
(246.447 hectares), 133 Forest Parks (9.643 hectares), 353 Gene
Conservation Forests (43.187 hectares), 212 Seed gardens (1.479
hectares), 311 Seed stands (40.047 hectares), totaling 1.724 and
3.739.459 hectarems of 2024. In addition, when areas protected by
international agreements, urban forests, gene conservation areas,
natural protected areas, parks and special environmental protection
zones are taken into consideration, these numbers and ratios grow
even moe (GDF, 2024).

The main ecotourism activitie
mountaineering, nature and culture walks (trekking), horseback
tours, bicycle tours and the identification and development of routes,
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orienteering, bird watching (ornithology), butterfly watching,
botanical trips (plant examination and recognition), nature
photography, river tourism (canwoafting), plateau tourism, cave
tourism and sport fishing (K¢-¢
2003).

2.Forests and Ecotourism

Forests are one of the leading renewable natural resources that
affect the lives of societies due to their existence and the wide range
of benefits they offer to society. Since the existence of mankind,
there has been a constant need for forests and avardsy of
products from forests (K¢-¢kosma

Forests and plant covered areas have positive effects on the
environment by reducing air pollution, binding CO2 gas in the air as
a result of assimilation, oxygenating the air, holding solid pollutants
in the air, reducing the effects of harmful gases,tnaéming
radioactive dust and pollutants, and absorbing noise. CO2, an
atmospheric pollutant, is used by plants in photosynthesis. Carbon
dioxide is the only nutrient that land plants take in through the air.
Forests bind on average 2.5 tons of carbonlpeectare per year.
Trees and forests are known to produce 2/3 of the oxygen produced
on | and (K¢-¢kosmanoj !l u, 1994) .
ongoing.

The tendency of people to benefit from forest areas in terms of
recreation (entertainment, rest and leisure activities) has existed
since ancient times. In today's time, due to the increase in population
in big cities, industrialization and the rise inifig standards, the
recreational activities of people living and working in cities and
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indoors have been directed to rural areas and generally to forest areas
(¥zd°nmez et al ., 1996).

The recreation function of forests that attracts people's
attention is characterized by; plant, animal and mineral elements,
engaging in all kinds of tourism and ecotourism activities
intertwined with rich natural beauties and landscapes, having fun,
restng and getting to know nature by traveling, establishing the
facilities necessary for these activities and preparing appropriate
conditions and opportunities.

The aforementioned function can be explained as; presenting
natural beauties and landscapes for the benefit of people, providing
opportunities for people to see, recognize and examine the flora,
fauna and various natural monuments existing in forests, also
providing suitable conditions for tourists and ecotourists to make
trips on foot and by motorized and nRomtorized vehicles,
providing the necessary conditions for various sports and ecotourism
activities (K¢g-¢kosmanojlu et al

Forest resources are important and indispensable areas for
tourism, ecetourism and sports activities with their unique life units,
flora, fauna, natural beauties;fiorest water resources. However, in
the realization of these activities, it is a necgstit ensure the
sustainability of forests by protecting them and transferring them to
future generations.

The most important function of ecotourism in protected areas
is that it is generally included in the management strategy of these
areas. In this respect, the goal of protecting natural areas and the
principles of ecotourism overlap. Ecotourism is seen as a
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conservation strategy. One of the goals of ecotourism is to use the
gualities of natural resources without damaging them. Preferring the
use of ecotourism targets to traditional tourism activities, especially

in protected areas, is important in terms afugimg the sustainability

of these areas by protecting them (Kuvan, 2012).

3.Ecotourism Activities

Forests and especially protected areas are the most important
natural resources in terms of recreational uses and ecotourism. In the
past, utilization of forests was aimed at obtaining primary and
secondary forest products. However, today, in additiorbtaiming
these products, the main goal is the production of benefits and
various services. The muliaceted understanding of utilizing forest
areas provides opportunities for activities such as picnicking,
camping, water and land hunting, nature walk&grganature sports,
bird watching, plant examination and recognition, river tourism,
horse riding, bicycle tours, paragliding and mountaineering.

Beni m Or(2024)n mabile application's op&tcess
promotional photos; the prominent ecotourism activities for
ecotouristic visits in Tg¢grkiye

Paragliding: Paragliding is easier to learn than other aerial
vehicles. People who fulfill the necessary health conditions can do
this sport. Since the equipment used in paragliding is not produced
in T¢grkiye, it makes this sport
the defects of the instructors and the tools and equipment used in
paragliding training have a role should never be forgotten. For this
reason, the training should be carried out with instructors who are
trained and specialized in this field danvith perfect tools and
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equi pment . T¢rkiye was first act
1990. Due to the favorable climate, nature and terrain of paragliding,
pilots from abroad started to c
continuous development (Figure 2 & Figure 3).

The | ocations suitable foeor p a
BoztepesG° Muy d,a-¥Fenhhi yNssusEnirler,
KaysertAk - at epe-G¢ z Klzbnd e me Kk, -ASumnt al y

AdanaKabasakal, Ankar&& | ma d a ] ;Paniukkale, Erturum

Pal and® keUlyudajBur-&asipradritra;Spil Madn i s a
Eski-Kehneg . But especi a¥ll yd eBa bza di
recognized as one of the most suitable runways for paragliding in the
world.

Figure 2: Mer si n, taml éyay
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Figure 3: Aksaray, Hasan Mountain

Nature and Cultural Walks (trekking) Long walks in the
mountainous parts of a region, without mountaineering knowledge,
without entering rugged and steep slopes, following pathways, in
natural conditions that show some difficulties and qualities,
according to age groups and limited in tinme ealled nature walks.
Although trekking is done by men and women, it can also be grouped
as youngrecreational and adudtecreational travelers in terms of age
and the degree of excitement of trekking. The heighgetad during
trekking activities differ in terms of countries. Trekking is not an
activity that belongs only to mountainous, rugged areas. It can also
be carried out in forests, deserts, steppes or different terrain types
(Figure 4 & Figure 5).

Trekking activities are also grouped according to the degree of
difficulty as hard trekking (strong, long hikes that require
mountaineering knowledge and equipment) and soft trekking (easy,
day hikes that people do in any situation).
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T¢rkiye''s two most i mportant
Way and the St. Paul's Way, both of which are located in the Western
Mediterranean. The first part of the Lycian Way includes Faralya
Dodurga Village, Sidyma, the cities of PindratoonXanthos and
Patara. The second part includes Antiphellos, Apollonia, Simena,
Myra, Limyra, Rhodiapolis, Gagai, Melanippe, Gelidonia, Edrassa,
Olympos, Chimaera and Phaselis and is 509 km long. TiRa6is
Way is T¢rkiye's second hiking
branch of this route starts from AntaliP@rge and the other branch
starts from Aspendos, mer ges in
extends from LaXeal Edi rddKGasmmdoaksP2

Figure 4. ¢oruh, Artvin
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Figure 5. Ukak, Clandras Pep

Mountain Climbing (Mountaineering) Mountaineering,
which is called mountain climbing sport, is a sport that brings people
together and enables people to interact with nature and natural
resources. Mountaineering is divided into many subcategories such
as high altitude mountaineering, wintaountaineering, glacier and
rock climbing, mountain and nature walks, cycling mountaineering,
and ski mountaineering (Figure 6).

Mountaineering is an ecotourism activity realized by utilizing
the hygienic environment of the mountains and being in clean and
healthy areas. The need for people to be in clean and healthy
environments has emerged due to environmental pollution (air,
wate, soil, visual etc.) in developed and developing countries.
Mountains offer a wide range of opportunities to people who want
adventure, enthusiasm and different activities. The areas where
mountaineering activities are
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Beydajl afbede g SpbarMoa ntAdiamy.,a Arktda
AksarayH a s a n MountBdlnkar NiNadwent ai ns
Al adaj | a-ErciyeskMoyngie, rTuncelMunzur Mountains,

RizeKa - kar Mo u RAtjarién s Mo uAnjtrailoaSat Ha k

Mountains, ErzuruaP al and®° k eSna,r € kkaanrésk -, An
Sakl ekent , -Zig&dhg m ¢ anth a n kastamorligaz
(K¢-¢kosmanojlu et al., 2010) .

i -

Figure 6. Diyarbakeér, Sinek-a
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Horseback Tour Horseback tours are an activity created by
people's love and interest in animals and the desire to be in nature by
riding a horse. Forests and protected areas are primarily suitable for
this activity. This activity can be diversified to include cultucairs
or archaeological structures and supported by various social
activities.

Horseback tours are generally done on footpaths and slow
walks by holding the animal by the reins. Except for some coasts and
mountainous areas, it is done by following a specific route.
Participants in these tours can consist of a few people or groups of
up to 30 people (Figure 7). The main purpose of horseback nature
tours is for ecotourists to see and learn the cultural and geographical
structure of rural areas. In this activity, which requires another living
creature, it is obligatory to have basic feorsding training
(K¢-¢kosmanojlu et al ., 2010; Ka

Figure 7. Kzmir, ¢i -eklikoy f

Cycling tours Cycling is an activity carried out by people who
spend their free time riding bicycles by spending a pleasant time
outside the city centers. This ecotourism activity, which is rapidly
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increasing in all countries of the world, has also shown a rapid
increase in T¢grkiye in recent ye
nortmotorized transportation vehicles with an old history, is
integrated with the pleasure of traveling and getting tmknature

as well as the performance it provides (Figure 8). Important
destinations in T¢rkiye where Dbi
Sea tour, Bandérma rout e, Pol one
Ihlara Valley and Salt Lake.

Mountain biking is a mountain driving sport generally
practiced in mountainous areas. In the realization of this sport: cross
country bicycles with 127 gears suitable for every terrain structure
can be done on trails in and around forests, on hikints toaion
vehicle roads (K¢-¢kosmanojl u et
Cycling is a cultural and sporting activity that ranges from short rides
to national and international trips.

Figure8 . Muj | a, Kavakar asé Sé

Orienteering (direction finding) Today, the intensity of work
pace, crowded and unplanned construction and environmental
pollution in cities have led people to recreation areas (Figure 9 &
Figure 10). One of the popular outdoor sports in countries around the
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world is reaching the target by running or walking. It is practiced
individually or as a team by using various equipment (map, compass,
helmet, shoes, competition clothing, control card, etc.). The aim is

to reach the control points whose locations arekethon the map

and whose sequence numbers are given in advance. Competitors use
a map and compass to reach their target point on the terrain under
walking and racing conditions. Direction finding in accordance with

the rules consists of the starting pantrounded by the terrain, the
control points numbered and marked, the areas that provide contact
wi t h vari ous roads and t he eno
Arsl ang¢ndoj du, 200 3; K¢ -¢kosman

Figure 9. Mersin, Kayaceé
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Figure 10. Karabg¢gk, Yenice

Birdwatching: Birdwatchers are people who are interested in
observing and recognizing birds. Birdwatching is an activity that can
be done professionally or as a hobby. Forests, wetlands, flat or hilly
steppes, some locations of small or large cities may be suitable for
birdwatchers during the migration times of birds that change
according to the seasons. Birdwatchers need to have some tools and
equipment with them. These are binoculars, a guide book with
pictures of birds and a notebook.

Birdwatching is one of the primary activities that attract
people's attention in our time within the scope of wildlife
observation. Birdwatchers, who constitute the educated and high
income ecotourist group, have a large role in ecotourism revenues.
Birdwatching has developed rapidly especially in recent years and
ecotourists, who constitute the environmentally sensitive group
within ecotourism activities, are promising for natural resources
threatened all over the world (Figure 11).
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Today, the number of birdwatchers has increased rapidly and
has become an activity that does not harm nature and natural
resources. Bird areas that should be taken into consideration for
birdwatchers are those that allow birds to breed and spend the winter
or are located on migration routes. The total number of bird species
in T¢grkiye i s almost as many as |
reasons for Tg¢rkiye's high bird
wetlands and another is that it is located onartgnt bird migration
routes. Attempts have been made for bird watching by establishing
bird observation towers and stat

Manyas, Kzmir, G°ksu Delta, et c.
eastern Mediterranean and Northerrafalia are important routes of
bird mi grati on i n spring and

Arsl ang¢ndojdu, 2003; Kasal ak &

Figure 11. Deni zI|l i, Acépayart



Botanical excursions (plant examination and recognitian)
A | arge part of Tg¢rkiye's terridt
is called Asia Minor (Anatolia). The smaller part located on the
European continent is called Thrace. Due to this geographical
| ocation and different dewapetgsf of
pl ant species. T¢rkiye also has
of each geographical region. Plant study and identification activities
carried out in a naturspecific manner coribute both to the
protection of nature and to the soe&iconomic structure of the area
(Figure 12 & Figure 13). T¢rkiye
of floristic plant species diversity in the world. Due to its

geographical location in a temperatd | mat e, Te¢rkiye
1.251 genera and 9.222 plant species belonging to 174 families.
T¢rkiye also has a great i mport

species richness (Kasalak & Sar é

Figure 12. Tokat, D¢den
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Figure 13. Mujl a, Kavakar a

Nature photography (photo safari) Photography is a
photographic excursion in groups of-18 people to regions with
beautiful and attractive patterns for the recognition of nature (Figure
14). This activity for wild animals is also called photo hunting.
Nature photography allows wildlife beauties to be mtained
without harming nature and wild animals. This ecotourism activity,
which was previously carried out in the form of animal hunting, now
includes photography, filmmaking and research activities. Within
the scope of phot o snany photo safarn T ¢
trails where wildlife observation, camping, hiking, culture, history
and nature activities can be organized together for groups to get to
know natur e and natur al resou
Arsl ang¢ndojdu, 2003).
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1

Figure 14. Bursa, Oylat

River tourism (canoeafting): Canoeing and rafting are
carried out in rivers, including natural landscape beauties and boat
trips. In these activities in rivers, natural landscape beauties and
boating trips come to mind first (Figure 15 & Figure 16). However,
activities such as whiteater kayaking, canoeing and rafting are
especially emphasized. Canoeing and rafting are ecotourism
activities that rank first among adventure lovers. Canoeing is an
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exciting and enjoyable as well as a power based sport and is done
with two-person canoes.

On the other hand, rafting is done with groups of 5 or 9 people
on rivers with high flow rates with boats called rafts. Canoeing and
rafting have the feature of revealing the beauties of natural
landscapes in harmony with the environment in completelyralatu
conditions, which do not lead to unplanned urbanization and
environmental pollution. The geographical regions suitable for

rafting and canoeing in Tg¢grkiye
Mediterranean region (Antalyl@® pr ¢ - ay , Al ara and
Manavgat Stream, Anamidragon Stream, AdarBekeG° k s u

River), Centr al Anatolia region
(Mujl a Dalaman Stream), -Bathalck S
Stream, Ferténa Creek), Eastern

SoutheasterAnat ol i a (part of the Euphr
2023).

Figure 15. Mardin, Beyazsu
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Figure 16. D¢zce, Aktak W,

Plateau tourism Plateau is a geographical term and is defined
as a flat and high place in physical geography (Figure 17). Another
definition of plateau is; natural mountain pastures that are located
above the boundary of forest glades and trees, generally allowing
largeand small cattle to be fed during the hot summer months and
inaccessible in winter. With the activities carried out by people in
the plateaus, plateau culture and living in natural areas away from
urban centers have attracted the attergicdegments of society and
participation in plateau life has increased. Thus, plateau living has a
great potenti al among wecotouri s
people living in large urban centers prefer areas with natural
landscape beauties by movingawfrom environmental pollution
(such as air, water, soil, noise and visual). Highlands have become
centers of attraction for ecotourism due to their diverse vegetation,
forests, lakes, rivers, historical and cultural archaeological values,
mountain and rtare walks, rafting, winter sports, hunting, fishing,
grass skiing, therapeutic waters, highland festivals and handicrafts.
Today, 26 areas suitable for plateau tourism have been identified in
al most all geographical red.i ons
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Figure 17. Trabzon, Hedeéer n.

Cave tourism A cave is an underground cavity formed as a
result of natural events (such as geologg=dmorphological).
Speleology (cave systems science) is an activity carried out with
scientific and sportive goals. Caving for sportive purposes is
recognized as onef the dangerous nature sports in the world.
Speleology is an activity that can be done individually or in groups.
In ecotourism, caves that are generally used for visual purposes,
especially speleothem (such as dripstones, stalactites, and
stalagmites) in a structure that covers a large number of shapes and
have access in horizontal direction are preferred. Nowadays, caves
with completed infrastructure (lighting, walking paths, etc.) attract
the attention of people of all age groups. Accordiagstudies
conducted in T¢grkiye, al though
caves, the number of caves that have been explored does not exceed
a few hundred and it is clearly seen that there are many caves that
need to be explored and brought into ecotou(Bigure 18).
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The | ongest cave in T¢rkiye is
of Beykehir Lake and the deepest
meters) north of Anamur. In terms of ecotourism activities, caves in
T¢rkiye are classi fi edsed®humbne f o
access and tourism), the second group (partially open to human
access, closed to tourism), the third group (open to tourism and can
be visited by anyone) and the fourth group (not scientifically studied
and not included in the literature). h¢ r ki ye-Kn 8wy aur
AlanyaD a ml at a kGenne$ iCéhenhemeand Dilek, Tarsus
Eshabé key f -Kardim Tokdtkynader e and -Bal | é
Buzl uk, Karacg and &aramakaraspoli caves which
are open to touristic trips are remarkable and mamd (Kasalak &
Saré, 2023).

Figure 18. Alanya, Sapadere Canyon

Conclusions

As can be understood from the issues explained so far; forests
have a great importance in both economic and social lives of
countries. In meeting the material and spiritual needs of societies,
forest areas and protected areas have an irreplaceable tbie in
realization of ecotourism activities as well as in the lives of people.
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The main purpose of forestry is not to protect wood wealth and
revenue, but to fulfill functions such as supplying clean water and
nutrients, protecting the soil, providing employment, providing
recreational activities, creating habitats for animals arahtg)
providing landscape diversity, and storing carbon substances. In this
respect, it is imperative to ensure the sustainability of forest
ecosystems by protecting them from biotic and abiotic damages.
Forests are ecosystems that absolutely need toobecfed and the
following conclusions have been reached regarding ecotourism
activities:

T T¢rkiye's forest ecosyst ems
the effects of biotic and abiotic factors and their
sustainability should be ensured.

1 Afforestation of green areas and vacant lands, which
have been eliminated due to various reasons in regions
where urbanization and industrialization are intense,
should be accelerated.

1 Environmental pollution (air, water, soil, noise,
visuals, etc.) and the ways in which they affect humans
and other living beings is a particularly current
problem. The aim in this regard is to raise the level of
life of societies without polluting the emgnment. In
order to eliminate the destructive effects of
industrialization and unplanned urbanization on the
environment, there is also a need to develop new
technologies by making use of existing technologies.
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Today, the aim of utilizing forest areas in multiple
ways enables activities such as picnicking, camping,
water and land hunting and especially ecotourism.

Although the places where ecotourism activities are
carried out are forest areas, it is seen that it is
progressing in protected
countries of the world.

The concept of ecotourism is on the agenda with
sustainability discussions and has gained popularity.
Ecotourism activities are broader and more
comprehensive than the movements of natavers

and ecotourists who are responsible and sensitive to the
environment. Indeed, the concept encompasses the full
range of environmental, economic and social
relationships.

The recreational function of forests can be explained as
to engage in all kinds of tourism and ecotourism
activities, to have fun, to rest and to see and get to know
nature by traveling, to prepare the appropriate
conditions and opportunities by establmghi the
necessary facilities for these activities with its plant,
animal and mineral elements, rich natural beauties and
landscape that attract people's attention.

Another recreation function of forests can be expressed

as offering natural beauties and landscapes to the

service of people, providing the opportunity to see,

recognize and examine the flora, fauna and various
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natural monuments existing in forests, providing
tourists and ecotourists with pedestrian and motorized
and nommotorized vehicles, and providing the
necessary conditions for various sports and ecotourism
activities.

The use of natural resources without damaging their
properties is one of the objectives of ecotourism.
Especially in protected areas (such as national parks,
nature parks, nature reserves, nature monuments,
wildlife development areas), it is important toefer

their use for ecotourism purposes to traditional tourism
activities in order to protect these areas and ensure their
sustainability. Therefore, the principles of ecotourism
overlap with the purpose of protecting natural
resources and these areas.

By developing various tourism alternatives (such as
hunting tourism and hunting, nature sports), the
pressure on forests should be reduced and the income
level of the people living in that region should be
increased (such as accommodation, food and bexerag
transportation, sale of tools and various materials).

In order to develop and expand ecotourism activities,
which contribute to the socieconomic structure of
countries, throughout Tg¢r ki
studies should be carried out on issues such as
infrastructure, accommodation, transportatidools

and equipment, and deficiencies should be eliminated.
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In addition to the financial resources to be provided by
the state, the contributions of other private and legal
persons should be provided in the studies to be carried
out for the protection of nature and natural resources.

Rest and accommodation facilities for ecotourists
coming to T¢rkiye shoul d
and field needs of ecotourists should be met, and there
should be regular organizations that can provide
guidance services. In addition, legal regulagidahat
ensure that ecotourism activities are carried out without
harming natural resources and the environment should
be completed.

There is a need for publparticipation and cooperation

in the protection of nature and natural resources and the
successful implementation of recreation and
ecotourism activities. This is made possible through
public education and raising the level of awareness.
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Or man Genel M¢ederl ¢] ¢négn or man e
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6,15) késménda Saré-am yayeéel ek ¢
of Forestry, 2021).

'l kemi z i -1 n ° nemi ol an Ve Y
kapl ayan bu Sar é-am mekcereler
belirl enmesi °nem ar z et mektedi
Bunun i -in de mekceredeki aja-1a
hesapl anmalaecdmdr .doAjrau-dah °1| - 1 em
bul unurken g°jJ¢s -apé, aja- boyu
hacmini ger -ek aj a- formuna i nd
(Ferat, 1973; Adekunle & ark. 20
gevdesi d osjaayl € | kae kéinlé nk agtenel | i kl e
araséenda bulunduju bilinmektedir
Sakece, 2024) . Uygul amada pr at
hesapl anabil en g°jJ ¢s boy u05% e ki |
dejerl eri arabiéendaktdee,j i kb &t e b
tahmini i-in 0.5 olarak al énabil
2012) . kekil kat sayéeésé olarak d
sonu-1ar vermesine Kkar keén, pr at
g°]J ¢s boyu «klekamhelkat s@Vészi ku& a
aj a- hacim denklemlerinin (-o0k
daha ge¢venilir sonu-1ar ver mesi
il aveten tepe uzunl uj u, tepe y
uzunl ujunun aj@a- védypyyumgd vodeminn
yé¢ksekl i kt eki -ap dejikkenl eri
Kesi k & Sakece, 20240) .

Orman envanterlerinde °1|-¢1 en
aj a- boyu vV e tepe °Il -¢tleridir
deji kkenl er Kekil kat sayéseé, h
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deji kkenl er. t¢e¢retmek i -in kul | e

kekil kat sayésé ©°neml. bir fakt
silindirinin hacmini ger-ek hacm
kekil katsayésénée etkileyemn¢invegy:
g°7J] ¢ s -ape, aj aceéen yakeé, me K c e
(Chaturvedi & Khanna, 2011, Ge¢r
kat sayeéeseée, yapay «kKekil kat sayeéeseé
kat sayésé ve Hohenadl 6 ékn kkeekkiilld e
hesapl anabil en kKekil kat sayéel ar e
& Seki, 2023).

Bu -al é&kmada, Ardahan Or man KK
bir yayéléek alanéna sahip alan s
g°7J] ¢S boyu Kekil kat sayéseé d
ama-|l anmaktadér .

1. Materyal ve Y°ntem
1.1 Materyal
Bu -al exmada, mat eryal ol ar a

M¢ederl ¢ ¢ Ardahan Or man Kkl et me
Saré-am mekcerelerinde el de edil
2019). Ardahan Orman Kkl et me M¢d
ha ol upn ®d0. a3 an4® ha (%5, 6)06e or

(%94, 4)06¢é i1ise ormanseéez (a-é¢ek) a
vasfénda ol an alanén da 24.343, 3
ha (%21)6é ise verimsiz ormandEé@
y°resinrdm&nl &bk al anén 24. 106, 3 h.
mekcerel eri ol ukturmaktadeéer ( Gen
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¢al ekmaya konu ol an saf Sar ée -
Ardahan il inndPA3I60IAN'5" 2KWUZzZey enl
43A29"' 17" " doju boyl amé)-1lhiava s
16, 4AC (yéllék ortalama 3, 9AC)
séecaisel-3d%, 8AQ, A€ arasénda seyret
sécakl ék ise 35ACo6ye ulakmaktad:q
573, 9 mm i ken, yell ék-7br aalaama c
deji kmektedir (Anoni m, 2016) . At
ol up; KéKl ay)uzsymer ; il kbahar ve
yaz il kbahar mevsimi serinlijind

Bu -al ékmada ¢retim sahal aréen
ajacénda °Il-¢mler yapél méxteéer. ¥
-ap ve boy kademelerine de m¢mkyg
bi-i mde daj etéel maséna ve haci m
yamseaé&téna °zen g°steril mixktir.

Bu -al eékxkmadaki °rnek aja-1Iar
kesilerek, dip k¢tek (0,30) ve
sonra séraséyla 106er metre ara i
2,3 3,3 4,3 ¢é metrelerdekaréempl

boyl aré da -elik kKkerit metre ile
daire bi-imli ol mayan késeémlar éi
y°nde ol acak kekilde °1 -¢l mgk ve

hesapl anméexkt ér .

2.Metod

A] a- gevdel eri czerinde her
kull anél arak toplam g°vde haci ml
ekitli k kullanél arak hesapl anmeécx
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- C 1)
Budenklemde gls ek si yonun Kk adelsiponunc - a
ince u- -apeéneée, | seksiyon uzunl
kekil kat sayésé ger-ek hacmin,
il e akajedaki ekitlik yardéme il
2007) . Bi rden K¢ - ¢k ol an Kekil
hesapl amasé kol aydeér.
. We @
QB (JJ —2'Qz"Q (2)
T
Bu denkl emde d g°jJé¢s -apéné, h
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Tablo 1. ¢alékma kapsaménda kul
denklemleri
Model Exki tl
»n, 5 At p ’Tp A p
L L - 3
QB u),Q,,Q w,,Q co,Q ©))
»n, 5 A p A p A p ’Tp A p
L h= Ho L H— 4
b © O Ogn O Pn 9g “)
”, 5 ’Tp "i'"Q 5 ,Q
Qb W w@ ‘*’5 “’5 )
v ., Q
”n, T T, 7 o 6
QG 0w wQ oo,Q (6)
. x 2P P P
— — — 7
Q O G b 00 (7)
7' o 0Q oliw (8)
11 o ol I oQ 9)
iig o olic ol '@ (10)
11 o ©Q 00 OO0 &aQ (11)
. Q
® T &m oo (12)
0w 0waQ ooQ 0w 0wQQ (13)
Q'Q
Q0
5 oo 600 o0 GU0 60 (14
. O . . Q . oy
g & OO wEQ b GO0 G iwo (15)
Bu -alékmada g°jJ¢s boyu kekil
°nceki -al ékxkmal arda en -ok kul
ol an denkl eml eri tercih edil mi
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2011) (Tabl o 1). Ayr éca, daha ©°

il aveten yeni g°]J¢s boyu kekil k
Bunun i -in g°jJ¢s -apeée (d) ve aj
deji kkenlerden t¢retil en hkiyer - ok
getirilmik ve istatistiksel ol ar
g°steren dejikkenler Il e hacim |
i Kl eml er SPSS adl é istatistik vy
Dojru Se-im (Forward 8elec(Banwa
Sel ection)o vV e AAKamal é Regr es
y°nteml er. ol arak i simlendirilen
belirleme y°ntemleriyle yapél mécx
2010) adl e i statisti k °%zazEkEbamsuy
dojrusal v e dojrusal ol mayan C
model |l erinin parametreleri t ahmi
Bazée g°j ¢s boyu Kekil kat say
ol dujundan, bu dejerlerin ant. I
bul unmuck ol ur . Ancak b u denkl er
dejerl er czerinden hesapl andékl :
konusud r (Spurr, 195 2; Akal p, 197
gideril mesi I -1in, regresyon denk
d¢zeltme faktorgeg il e -arpél mal ed
(Meyer, 1938);
QQ pnh 8 (16)
ekitliji 11 e hesgapénklemmsatantdagtr . B
hatasénée ifade etmektedir.

--95--



(Kal épséz (1984)06e g°re ¢al exn

kat sayéeésé exkitliklerinden b¢y ¢ me
takéyan, d¢zeltil faidkj )bedeijretrme yke
standart hata (SEE) dejeri de¢ K¢k
, B U U p
YP BTUU B (47
BU U
- 18
YOO —5 (18)

2. Bulgular ve Tarteékma

137 °rnek aj aca i kkin baz
maksi mum, ortalama ve standart
bil gil eri Tablo 26de veril micktir

Tabl o 2b.oyQP° jkeesk i | kat sayésé tah

denkl emlerinin geliktirilmesin

istatistiki dejerler
¥zel ver Minimum  Ortalama Maksimum Standart
Say Sapma
d (cm) 137 6,0 35,5 74,5 15,9
h (cm) 137 6,6 21,2 36,0 5,3

f130 137 0,35 0,47 0,58 0,05
V(md) 137 0,008 1,321 5,944 1,277
Burada d: g°] ¢s -18p €%, ¢ h:bay w -k edloiyl
V: aja- hacmini g°stermektedir.

Bu -al exmada denenen g°jJ ¢s
denkl eml ebarBné-estblbtistikleri a

3).
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En bakarél & g°jJ ¢s boyu Kekil
nor mal dajél ep dajél madejéena il:.
G°J ¢s boyu Kekil kat sayéseé mo d
sorununun belirl enmesinde kul | a
tahmin d¢ erl erine g°re deji Ki mi gr a
G°j ¢s boyu keki |l kat sayésé model
dejerl eri il e tahmini Kekil kat
verilmiktir

Tablo 3. G°Jg¢s boyu kekil kat s a

model |l erin -o0ojul regresyon &
E’\'I(OH Regresyon KatsayelrY - y
bo by b, bs by bs

3 0,406 -135,07 1,037 17,374 0,490 0,0265

4 0,408 -75,404 4,414 1,367 0,278 0,903 0,520* 0,0257

5 0,351 1,004 0,125 -0,531 0,515 0,0258

6 0,508 -0,001 0,018 0,515* 0,0258

7 0,406 1,037 17,374 135-,068 0,490 0,0265

8 -0,255 -0,001 -0,018 0,521 0,0233 1,0014

9 -0,175 -0,109 0,0005 0,502* 0,0239 1,0015

10 -0,193 -0,111 0,024 0,503* 0,0239 1,0015

11 -0,267 -5,2£05 1,8608 -0,0002 2,9E06 0,562* 0,0224 1,0013

12 454,376 2,39 -36,509 0,520 0,0234

13 2,281 -10,000 0,051 0,406 0,530* 0,0220

14 242,034 2836 -711,35 -8,858 -733,53 0,528 0,0226

15 0,466 -7,8605 -2,673 0,141 58E06 -0,21 0,619 0,0209 1,0012
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*Bazeée parametreler 0.05 °nem d¢zeyi

Yapélan dejerl endirmeler sonuc

Kekil kat sayésé denkleminin 15 n
En bakarél é g°jJ¢s boyu «kekil kat
0,619 olup standart hataso8). 0, 020
207
157
g
‘310—
>
<L
e
o
-1 0 1
Standardize Edilmig Hatalar
kekil 1. G°jg¢s boyu kekil kat sa

nor mal daj él ém grafi].i
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Goguls Boyu Sekil Katsayisi

kelBi.l| En bakarél e modele ilikkin

tahmini g°jJ¢s boyu kekil kat s

kekil 1 dedde go°r¢l eceji sczer
katsayésé modelin model hat al ar &
g°j] ¢s boyu kekil kat sayésé model
ol duju ve belirli bir y ° n&yel abir
model |l erde dejiken varyans soru
(kekil 2).

Ayréca bu -al éxkxma kapsaménda
g°jJ¢s boyu «kekil katsayésé yard:
dejerl eri karkéel akt éréel mexter Kk
aj a- haci m tahminlerindeki bak

--100--



kull anél arak el de edilen hacim d

il e arasénda yapélan Exlendirilm
karar verilebil mektedir. Bu -al
AEKl endiril mi k KKki ¥rn&kk !l Taxnteil af
tahmini ve aktg¢el hacim dejerler
testinin t= 1,495 ve p= 0,138 ol :
dejerl eri il e g°j ¢s boyu Kekil

tahmini hacim dejerdegrzieyandsémndga
bir farkl éléek belirlenmemi«xtir.

g°jJ é¢s boyu «kekil kat sayéeésé denkl
Ar dahan y°resi saf Sarée-am r

hesapl amal ar @énda kudrl &alnméd athérl .ece

Bu -al ékma kapsaménda en baxkar
model i n se-il mesinden sonr a ge°
ol ukturul muktur (EkKk tablo 1).

G¢rocak (2011) taraféndan Doj

yapélan -aléexkmada g°jJ ¢s b@oa kKek
(ortal ama: 0, 474) arasénda dej i k
Kezeél-am mekcerel eri -lLi47% (artalagma:p €|l a
0, 449) arasénda dejikti]i tespit
boyu «keki | -0k &t8s a(ycérstéa | a,nas 0, 47)
gzl emlenmi ktir. |- aja- te¢regne
boyu Kekil kat sayéel aré dejmakken

dejerlerin birbirine yakeén ol duj
y ¢ ksek dejerl erin farkl el ej e bo

farkl el ekl aréna bajl é olarak dej
ol masée, ayréeca araktérrm¥eisai oyl
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veya en keann e b oy-laup |l @] a-1| ar én f
kaynaklanabilmektedir.

3. Sonu-

Aj a- hacmi bul unur ken g°7J ¢S
kat sayéesé dejikkenl eri kull anél é
kat sayéeésé daha tutarl e sonu-1Iar
sebebiyle uygulamada g°j¢s boyu
-alekan g°j ¢s boyu «kxekil kat sayés:s
ol arak el de edil miktir. Bu -al é
kat sayésé modelin model hatal ar
deji ken varyans sorununun ol madeée
katsgpedemeyla el de edil en haci
olarak O0.05 ©°nem d¢zeyinde ger -
ol duju tespit edilmiktir. Bu - al
kat sayesé denkl eminin, °rnek aj a
Samé&ém- mekcereleri i -in hacim hesa

sonucuna vareél méexter.

Tekekkye¢r: Bu -al ékma, Or man
SAYGI LI taraf éndan hazérl anméx,
danékmanl é] énda yeérét el megk Y¢ ks
Envanter -al ékmal aréneéen Ardalpagd | mas
Or man Kkl etme M¢cgderl ¢ ¢éndeki me s
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SEk Tablol: G°jJ¢s boyu «keki
kull anél abilecek en bakar él
¢ap Boy (m)
em | 6 | o | 12 | 15 | 18 | 21 | 24 | 27 | 30 | 33 | 36
6 0,482| 0,562 0,599
9 0,477| 0,529| 0,549 0,559| 0,565
12 0,494| 0,519| 0,527 0,529| 0,531 0,534| 0,538
15 0,524| 0,523| 0,517 0,513| 0,511 0,512 0,516| 0,522
18 0,533| 0,514| 0,503 0,498| 0,498| 0,501| 0,509| 0,519
21 0,548| 0,516| 0,499 0,490| 0,488| 0,491 0,499| 0,511 0,528
24 0,520| 0,496| 0,484| 0,481| 0,484| 0,492| 0,506| 0,525
27 0,526| 0,495| 0,480| 0,476| 0,478| 0,487| 0,502| 0,523
30 0,496| 0,477| 0,471| 0,474| 0,483| 0,500| 0,523| 0,553
33 0,496| 0,475| 0,467| 0,469| 0,480| 0,498 0,523| 0,557
36 0,497| 0,472| 0,463| 0,465| 0,476 0,496| 0,524| 0,560
39 0,469| 0,459| 0,461| 0,473| 0,494 0,524| 0,564
42 0,466| 0,454| 0,456| 0,469| 0,491| 0,523]| 0,567
45 0,462| 0,449| 0,451| 0,464| 0,488| 0,522| 0,569
48 0,458]| 0,444| 0,445| 0,459]| 0,484 0,521| 0,570
51 0,438 0,439| 0,453| 0,480| 0,518| 0,571
54 0,431| 0,432| 0,447| 0,474| 0,515| 0,570
57 0,424| 0,439 0,468| 0,510| 0,569
60 0,416| 0,431| 0,461| 0,505| 0,566
63 0,407 0,423| 0,453| 0,499 0,562
66 0,397| 0,413]| 0,444| 0,491| 0,557
69 0,403 0,434| 0,483| 0,551
72 0,392 0,424| 0,473| 0,543
75 0,412 0,462| 0,534
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BYL! M

Mobilya Endg¢gstrisiMVenieveyaul | a
KaplamaFi | m Kat maSertlilkaTess K- i n
Yo°nteml er i

Serdar KA¢AME

Girick

Mobilya end¢strisi, ke¢resel °
eden ve t¢gketioci taleplerine g°r
beklentil er, dayaneéekl el ék, i K1l e
faktorl er mobil ya tasar éml ar énc
Teknolojnin ilerlemesi ve malzeme bilimindeki yenilikler hem
sretim s¢gre-lerini hezl andér méexk
fonksiyonel czell i kl erini gel i kKt
11¥Kr. G°r. Dr . ; Bolu Abant kzzet Baysa
Tasar Em Bl ¢ mg¢, Bol u/ T-g00180433806, Or

serdar.kacamer@ibu.edu.tr
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¥zelli kle mobilya ¢retiminde a
Il evhal ar éhne nk unhallainyéenté avant aj é hel
sajl adej éndan yaygeéen .0 Mabilya k t €
cretiminde eahwsa&k Kkaoaehywmaniett aml er |
MDF (Orta Yojunluklu Lif Levha),
Yonga Levha) ve kaplamaleé | evhal
mal i yet a-éséndan (EediofflailK,sd 2Rt
¥z 1 ¢ &Kyelze | k a Mea Zhang&kOWlei7 2012)

Mobilya | evhal ar énén yediasgetkn € k | €

geré¢negmler kazandérmak i -in, ahka
vernik veyak apl ama i Kl eml er i uygul anma
koruyucu bir tabaka olukturarak
sajl arken, ayné zamanda | evhal ar
Kapl amal ar i se, ahkap | evhal ar a
yadanodern bir tarz katmak i -in ki
l ami nat , mel amin gi bi kapl ama t ¢
yé¢ksek diren- sajl ar ken, renk v
—eki tlL i 1iji sunar . Her i ki i K1 €
mobilyd ar én gersellijini zenginl ex

ar t(Allen&rkemp, 1995; McGonigl& Ciullo, 1996)

Mo b i | yyaalkatamlaecha uzun °megrl ¢ ol
yeni cretilen boya ve kapl ama t
ahkap |l evha y¢zeylerine uygul aneé
yakl andérma ve dayaneéekl él ék ikl e
uzun s¢rel iné dayaneéesktleétliekf ekal it e s
amaceyla -exitl:i akénma ve yackl
¥rnejin, UV ékeéjéna maruz beéerakn
testl eri gi bi uygul amal arasawnsé¢i
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tepki verdi i gzl emlenir. Bu i

etkenler karkéséndaki day@angkI| &l
& ark.,2023)

Boy,avergkliveya kagpHagvihea y¢zeyl
yapay ortam Kartl arénda yakl a
ardéndan boyal é ve kapl amal & ahi
testlerinden ge- mesi gerekmekt e
dayanéekl el €] éne, renki ztidtneer | & &
direncini, yé¢zey sertlijini, yap
°] - meyi ama-1| ar . Byl ece ¢reti
standartlara uygun olup ol madéj é
cneciler, son kullanécéeya daha
sunarff Ka- amer , 2024)

¥zelli kle boyalé veya kapl ama
sertl ik derecesi, mobil yal ar én
a-éséndan b¢gyek °nem taker . Ser
dar bel ere vV e akénmaya kar kK e ne
bel irlienmeykapié-l ér . Bu testlerin s
kull anéma ve zorlu «kxartlara kar«k
gesterir. Bu bajl amda, mobilyal a
veya kapl amal & l evhal ar én yézey
kull deeeyi mi ni dojrudan etkileye

Boyl el¢gikkelttdadhiay @l zun °m¢grl ¢ ve kal.
sunulabilmektedi{ G o n z&&ftk.e2@13; Ulay& Ayata, 2023)
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b
(d)
keki |lShor g aD t est c ibhPaazned ¢(IYlagme r
(Pendul um) s elpnietuipds2024®(s) Buchtolzh a z €
sertlik test ci haz(éKdemsedtlikgestir i al r
ci hazeée (EI c(e)kmeop eerVickerg midakgrtlik test
cihaze (SiMMBwonel R0O2d)t Il i k te

(Hardnesstester2024).

Mobilya end¢gstrisindeki génce
terl erini ve y¢zey i kKl em tekni kil
kalite performanséné arteérmayé a
°nemini vurgul amaktader . Yézey
y°ntemlerin vV e test cihazl aréeneé
getiril mesiyle boya, vernik vV e
standardi zasyonuna kat keda bul
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kat manl|l ar énén sertl ik anal i zi é
araktéermacélar i-in de dejerli b
2Y¢zey Sertlik ¥1-¢m Y°nteml erdi
Shore Sertlik Testi

Shore sertli k skal aseénda, ma |

Shore A ve Shore D g.Bbnlar f ar kl & ©

Shore A Daha yumukak mal zemel er
kull anél ér .

Shore D ShoreD sertl i k testi, yézey
kull anélan yaygén bir y°ntemdir
poli merl er, kompozi't mal zemel er
kapl amal arén sertlik dejerlendir

testl erni - iyzéizlenyely e, dar beye vV e
dayanek]!| él(égoénnz&adrke013; Mombar, Irmek
Marquardt, 2020)

Shore D Sertlik TestiPr os ed ¢ r ¢
Shore D sertlik testb i r durometre adé ver

ile ger-eklextirilir. Testin axka
Dur ometrie &ijmezsdaki sert met al
bir kuvvetle bastéréel ér. Kine, vy
Sertlik Rppnenin y¢igzeye bat ma m
ekranéeénda Shore D sertlik dejeri
ijnenin daha az batmaséna neden
D dejeri ile sonu-I|laner.
Sonu-Dejerl er genell i kle 0 il
dejerlendirilir. Y¢ksek bir Shor
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vV e darbel ere kar kK é d{(Beda&k + € ol
Karamanoj.lu, 2014)

Shore D Sertlik Testinin Avant aj
Hezl & ve Kolayeyl segmtl ijini he
i mkané sunar.

Tekrar Edilebilirlik : Farkl é& y¢zeyl erde a
yapélabilir, b°ylece mal zemel er

Geni K Uy g u l: aSera plastikler,n Bompozitler,
kapl amal ar ve boyalé y¢zeyler gi
(Estevest ark.,2 02 1; kendgkKbm, 2020 r e me t

ShoreDSertl i k Testinin Dezavantajl :

Shore D sertlik testi, sert y
i -in olduk-a kullanéekl é& ol sa da
varder . Kkte Shore D sertlik te

dezavantajl ar é:

Sadece Y¢zey S&hore D tedti,imaldeienip mg,

yal nézca yézey sertlifjini °l] - e
kat manl arén veya mal zemenin gene
ver mez. ¥rnejin, yézeyi sertl ecx
yumukak ol an kompoz,jtyomaeygadenki es
odakl anarak yanéeltécé sonu-1lar v

Sénérl e DefdmesltilséeAbhgesda kull

i nesi sadece y¢zeye késa bir me
ince kaplamalarda testin sonucu,
mal zemenin sertlijine de bajl é o
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Keéseéetl & Mal Sheeieseritik testi, gehedikle sert

plasti kl er, kapl amal & kompozitl e
uygundur . Yumukak y¢zeyl erde, ° z
mal zemel er de, Shore D testinin
sonu-1|lar verebilir.

Kapl ama ve Al t TEjbeark at eEsttk i d ceikli
-ok ince bir kaplama il e kapl éys:
ej il , al t tabakaneén sertlik 0
apl amanén alténda daha yumuxkak
onu- | ar a(Pstrovicovak-Sehadiet, 2002)

n X Qo

|l sé ve N&mMoEe kbstiestinin sonu-
ortam sécakl éjéna ve neme duyarl
ve nem dejikikliklerine bajleée ol
dejikebilir. Bu nedenl e, testio
durumundearddle- mr kl el ékl ar ol ukab

Shore D Sertlik Testide Esas Al énan Standart

Shore D sertlik testi, sert |
s¢re-lerinion geveni b il i g -0
-er-evesinde ger-eklexktirilir. B
| SO 868 en yaygén kullanélan iki
a.ASTM D2240Ka u - uk Maelolmejtir e Sert | i]i

Standar't Test Y°nt emi

Kapsam: ASTM D2240, Shore A ve
durometre te¢erl ebDj niczdé&lalpishl e Séo
kompozitler ve kaplamal ar i -in u

Test Ci Daz ®e®met r e,benzetbh uk iU cnuenda
ol ukur . Kine, y¢zeye belirli bir
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mi ktareé sertlik dejerini belirle

(9.8 N) baséen- alténda -al éexkeéer.
¥l -¢m Y¢egZegt yeé¢gzeyi, mini mum 6

ol mal edeéer . Daha I nce numunel er

konul arak test ger-eklexxtirilir.

Ortam Kok Ulelsar,é 23AC N 2AC seéc
Sécakl ék ve nem gi bi fakterler s
Kartlarénén bu standartlara uygu

Dejer:l emeore D sertlik dejeri
mi ktaréna g°re O ile 100 araseénd
bir dejer daha sert (ASTM D224815,z e me
2021)

b. ISO 868 Plastikler ve Ebonit- Bir Durometre (Shore

Sertliji) Araceéel éejéyla Girinti S
Test Ci A&7 standardéna benze
basén- alténda bir Ifne ile yg¢:
genel l i kle 1 kgf (9.8 N) kuvvet
Numune HazBuoumépénin kal énl ej e
ol mal e ve y¢zey d¢gz ol mal édeér . C
destek y¢gzeyl kull aneéel er .

Test KokUOlkbkbarea yapeélacajeée orte

ve bajél nem orané %50 N 5 ol mal

De ] edirime | SO 868, °] -¢m sonuc
dejer-1@0i aasé Shore D sertlik
dejerl er, mal zemenin sert(iIBOJ i ni

868:2003, 2003)

--115-



P a n d &ertlik Jesti (Pendulum Hardness$

Pendul um hardness testi Ter ki
pandg¢l | ¢ sertli k testi ol arak a
end¢strisinde, |l evha y¢zeylerine
yézeylerinin elasti ki yetliémi. VA ks
kapl ama ve boyalé mobilya yg¢zeyl
-izil me, darbe ve akénmaya karkeée
bir y°ntemdir. Saléenémsal sertl.i
verni k ve kapl amallarné&n rpnersfioriman
geéevenilior  bi(Fox& Feeeman, yi97a)t emi di r

Sarka- SePndos&dJrest i

Bu testte, belirl:i bir ajeéerl éj
bilye veya yuvarlak u-) y¢zeye ki
kapl ama film kaygembhnaéeéelketkapamag é s ¢ |
y ¢ z enyartlik ve elastikiyet seviyehia k k énda Xkt gm v

adéml aré kKu kKekildedir:

Test CEhlaegme ml e sertl ik nt gsti
pendul um sewvdydR ksoerspenosdbhhbum ser:

kull aneéel ér . K°nig sarkacé, 1 sa
hareketini tamaml ayacak Kekil de
yézeyin sertlijine bajlé ol arak
sal énéem sg¢arelsanméxi nolwuas yézeyl

dayaneéek!l el ék ©° [(Suzuki& ak.,20060 e Kkul | an

Sarkaceéen Y¢zeSar Kle-maskofilm veye
tabakwsZayinne bel irli bir kuvvet|

bakl at él ér .
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Sarkaceén Sal Seem dPayegggzeyde
s¢re saléném yaparken, yumukak b
erer . Bu saléném hareketinin sg¢gr
orantel edeéer .

Sertli k Degjizewin sertliiji, sar
g°re dejerlendirilir. Sal énémén
ol duj unu Gg°rdteegreinr, 2020)

Testin Avantajl are

Yézeydeki el asti kiyetin dej €
et kil idir. ¥zelli kle esnek veya
testtirD¢ K ¢ Kk kuvvetl bir t est ol duj
yapmadan °Bagmtshjlrad¢zenekl e, h

sonu- | ar(Muakami&aatk.j2021)r

Testin Dezavantajl ar é

Yumukak kapl amal ar I -1 n daha
yé¢zeyl erde hassas O - ¢ Mm¢rspmsug 4
yé¢zeyl er des odnauh-a veetrkiirl;i dal gal e v
saléenem d¢zgen Jeaaklkdke kimeyebédml o
faktorl er °l -¢m hassasiyetini e
ortamda yapél masé ©°nemlidir.
Pand¢l | JeSdritnldiek Esas al énan St an

Pandg¢ | | Pendulem Hardnesse 6 t 1 ul usl ar @
standartlara g°re yapeéel ér ve bu
tekrarlanabilirlifJini sajl amak i
yaygen ol ar ak | SO 1522 ve ASTM

ger -eklektiridnden Ktked £t baugn &k- | et
b a deylar:
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a. ISO 1522 Boyalar ve Vernikler-Sar ka- S°ng¢ ml e me

Kapsam: Bu standart, boya ve ve
belirl emek i-in kullanéelan sarka

Test karTtelsatriéen yapél acajé orta
baj el nem orané (%50) gi bi fakt?©
boyunca stabilize edilmelidir.

Sarka- :T¢grSIOCerlis2 2, i K far kl &
T K°nig S@akacmemlB:;sasiyé& ar
olan sert y¢gzeyler 1 -in uyg
T Persoz :Sabakhaac éesnek y¢izeyl e
iczere tasarl anmékt3@ saniye e s a
aral ejéendadeér.

Sal énem BPagesegonucunda sal éném
hakkénda bil gi verir. Daha wuzun
ol duj un UIS@QS212622, P0R2)

b.ASTMD4366Sar ka- S°n¢gmleme Testl eri

Kapl amal arén Sertliji 1-in Stand

Kapsam: ASTM D436 6, organi k k 8
°l -¢m¢gnde sar ka- s°n¢egml eme test |
gbiy ¢ zey kapl amal arénén sertlijin
sunar.

Sarka- TiASEMI D4366 da K% ni ¢
sarka-laréné taneéer. Her ki sar k
sahip kaplamalar i -in kullanél ab
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Test Or t Taemet i n yapél acaj e al a
kokull ar é | SO 1522 standar dénda
sonu-larénén tutarl é@ ol maséné sa

¥| - ¢m Pr:oGCsienda¢zr,¢ °r nek pl atforr
numune y¢szeyinde 63N3.3 HRC ser

-apénda i ki bil ye6U | ar assaé nédnaé mp .
sall anmaséna g°re kat maarslka-+t | i
y¢zeye temas ettirilir ve sal éneé
sar ka-, bel irli bir a-€e€ ile y¢z
iti baren hareket. takip (AABM I er e

D436616, 2021)

Kalem Sertlik Testi (Pencil Hardness Testi)

Boy a, verni k ve kaplama gi bi
°]l -mek i-in sék-a kullanélan pra
-ekitli sertlik derecelerine sah
a-éda ve basén-la uygul angmasgiyh a
-izil meye kardk & em-el i kadladuj u d
Kul | aknaélleam ucu kaplamazieiort gj ul
kalemin sertlifji, kapl Bmayémt & m|
yé¢zeyin dayanékl él eéfj enée Komrbli r |l er

z
araceée ol arak yaygé&Dengkark.,2233 ki | de

Kalem Sertik Test i nin Yapél eéke

Kal eml er i n Ha z®eea d tatnena skaurl kl laén é |
sertliklere sahip kui 8BuAdBiBRiIl e ml e
2B BT HBT FT HT 2H7T 3HT 4H7T 5H1T 6HT 7Hi 8H 1 9H
(seru- 1 are keskinlexktirilip d¢gzl ek
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KaleminY¢ zeye UyguKahemsétest yg¢z
bir a-éyla belirli bir kuvvet u
kalem y¢zey ¢zerinde kayderel er.

¢i zi k KonKtarlocelmgy n uygul andeéej ée vy
-éplak g°zdieziiknchedreankmadan yg¢zey
kalem, y¢zeyin sertlik derecesin

Sertlik Derecesinin Belirlenmesi

Sertli kK&kemasertliiji, y umuk a
olan 9H'ye kadar derecelendirilm
Sertlik Degjzeryide -1 zi k beér akme
kalem, y¢zeyin sertlik derecesin

Testin Avantajl ar e
Héezl & ve: EXesobmnkyapémée hezl éd
gerektirir.

Kolay Uygulanabilirlik : Y¢zeyde -izil me o
g°rsel olarak dejerlendirmek kol
Tekrarlanabilirlik : Standardi ze edi | n
kull anéel déjénda, sonu-I|lareéen tekr

Testin Séneéerl amal ar é
Yézeyin Peéir ¢ zDs¢ézz | o gnay an vey
yé¢zeylerde test dojru sonu- verm

Subjektif Dejtirdieknldarrinme dej er |
yapeéel ér ve bazen yoruma dayal 0

M
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KalemSertik Test i nde Esas al é@&nan Stand

Kalem sertkt e st i (Pencil Hardness T
standartlara g°re uygul anér. Bu
tekrarl anabilirliJini Ve tutar |
prosede¢r | eri t anegemlSasr . 1 5A8MM elh3 3)
kull anél an standartl ardeér. Bu st
hangi kal emlerin kull anél acaj éne
-iziklerin nasel dejerlendirilec
a.ASTMD3363Kal em Test. Il e Film Sert

Test Y°nt emi
Kal em SerTtelsitjtie kull anél acak |
(6B) -0k serte (9H) kadar deji ke
Kalem Hazkal €fnleeri khes&und@kta-r
d¢zgen bir yégzeye sahip ol maseée s
Uygul ama Kaléesmdm, 45A61 ik bir a-
¢i zi k Dejerlkaldemimesti zi k beér :
kontrol edilir ve yg¢gzeyi -izmeye
sertlik derecesi olarak belirlenir.

Dejerl end¢ir zniek béerakmadan kay
yézeyin sertl i k dA&STM D336322| 2022)a k  k a

b. ISO 15184- Boyalar ve Vernikler - Kalem Testi ile Film
Sertlijinin Belirlenmesi

Kalem Hazkal @méucu yine 90A a-

d¢zgeéen bir y¢gzeye sahip ol acak «

Kal emi n Uygkuallaenng,k €4 5A61 i k bir

(9.8 N) basén- uygulanarak kayde
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¢izi k Dejerl®adtilrimesde]j eri, y ¢

sert kal eme g°re belirlenir. En
belirtir.

¢izi k Konttial kI er mi Kroskop
incelenerek y¢zeyde kal emden kay
ol madej e K858 P02 di | i r

Knoop ve Vickers Mikrosertlik Testleri
Knoop vV e Vickers mi krosertl.i

serami kl er gi bi g eim,rneetallednéimc& | g an
kapl ama, boya ve serserjlik¢tep
°l -mekn kull anel an, kKe¢e-¢ek Tzl eri
deneyi dir. Mal zemel er i n mi kro s
kull anél an hassas test y°nt eml e
numunel erin y¢zey sertlijini be

sertik dej eri el de( Ceed & bkkeB024) ni s aj |l a

Knoop Mikrosertlik Testi

Test Y°nKreomop testi, el mas u-|I
numuneye d¢gkegk bir yegkl e uygul an
yé¢zeyine hafif-e basterélarak uz

Kz ¥1l:- ¢kmoop testinde olukan i
ve el mas ucun numunede beéeraktej
°l -¢m Knoop sertli k dejeri ol ara

Uygul ama ABAbanénce kapl amal ar,
(serami kl er gi bi) ve d¢kek sert
yaygeéen ol arak kull anel éer .
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Avant aYdzaeyee -ok de¢kek yekler
ince kapl amal &rg - ki nvweuykgured wra.n

hasaré en aza indirir.
DezavankKa, | &adirjeer sertli k test/]
ol dujundan °I -¢m ve hesapl ama da

Vickers Mikrosertlik Testi

Test Y° n¥Yieank er s testinde, kar e
el mas u-1lu bir i ndenter bel irl:.
Vickers, uygulama y¢ke¢e a-éséndan

k¢ - ¢k numunel er de hesermtilkirkbo ©hle-m
yapmaya uygundur.

Kz ¥1l:- ¢Mi¢gckers i zinin hem -apr
yapéel ér . Sertlik dejeri, uygul art
hesapl anér .

Uy gul ama: Kaplamalage ince metal ve seramik
numunel er il e mikro yapéda hass:
tercih edilir.

AvantaDdragkt en y¢kseje geni kK )
yapélkdidiimetri k ol dujundan °1 - ¢

Dezavantajthrk °1 -¢m hassasiye
k¢-¢k yezey pereéezl ¢l ¢jé¢ veya def
Kul | aTestCilzanlarée

Knoop ve Vickers mikrosertlik testleri, genellikle mikrosertlik
test cihazlareée ile ger-eklexktiri
kontroll ¢ yeék uygul ama sistemle
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donat el mexkt ér . Mi krosertlik test
yé¢ksek hassasiyetli °1-¢m yapma
Mi krosertlik Test Cihazé (Microh

¥ z e | I: Bukcihazlar, Knoop ve Vickesest y°nt eml
g°re ayarlanabilir y¢k seviyeler
gramf or - ( gf ) -fidre- 1( kkgifl)o garraans € n d a

Mikroskop Sistemi:  Kndiril en izl eri y¢k
gore¢nt ¢l eyebil en mi kroskopl ar [
ol - ¢ml er i mi kroskop il e hassas b

Kndenter Orhazg Knoop ve Vick
el mas Il ndenter u-larla donatél m
mal zeme y¢zeyine uygulanéer ve iz

¢al ékma :PrCe rmhsaizhi operat°r taraf
bir y ¢ K ile y¢zeye el mas i nden
uygul andéktan sonra iz b¢gyekl ¢ é

Ot omat i k ¥| - & nMod&n <ibhaelarda,e izim

°]l - ¢mgmgnati k ol arak yapabilen di
bul unur . Bu sistemler, °1-¢m son
Knoop ve Vickers Testl eri i -in S

ASTM E384: Mi kroi ndentasyon Sert/
Test YRememi ckers hem de Knoop
(ASTM E38422, 2022)

Buchholz Sertlik Testi

Buchholz sertlik testive r ni k, boya veya d
kapl amal arén sertlijini dejerlen
Bu test, kapl amanén y¢zeyindeki
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direncini °|l-mek i-in gelixktiril
verilen ©°zel bir cihaz ile ger -«
altéenda kaplama y¢zeyine uygul an:
°l - ¢l erek sert IBiukc hdheojl er iselme d a ikl &
kull aném alanéna sahiptir. Bunl a

Mobil ya vV e AhapniSkekt Doy a %
kapl amal arén dayanékl él ejené ana

Ot omoti v EMdastriygieyl erindek
-izil meye ve akénmaya karke dire

Met al vV e Al ¢ mi ny Kmr oKzaypolna ma h h t
boyal arén sertlijini ©°I]-mek.

Knkaat veDuwW  arvarvel/lkveya zemind
kapl ama mal zemel erinin dayaneéek|l

El ektroni k ve Pklektonik dhazl&rdakli ¢ s t
yé¢zey kapl amal aréenén dayanékl el e

(‘DlCD

]

Buchhol z Sertl|l ¥kelTlesk!| €ir hazénén

Buchhol z KKnadpel natnfar ¢y ¢ zeyi ne s al
uygul ayan °czel Ucu sivridmeg Bbelirli biri v i d i
geometriye sahiptir (genellikle yuvarlak veya eliptik kesitli).
Kaplamay ziedei zin uzunlujunu ol ukturm

Ykl eme Me kKkndieznmd@sé: genel | i kK1
bir ajéerlek ile y¢zeye basterelé
sabit ye¢ke sajl ar.

Mi kroskop veKapl|Bgwae tyei-zeyi nde
uzunlujunu °I -mek i-in kubrmmaneéel é
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ile 3 mm arasénda °1I| -¢1 ¢r bOxHas s a
b¢e¢yéetme °©zellijine sahiptir.

Zaman!| Kyaeat°r¢egn yeigzeyde kal n
etmek i-in kullanéleéer (genell ikl
Test YO°nKulmiaandéel an Standartl ar
ISO 2815: Paints and Varnishe® Buchholz Indentation Test

Bu ulusl arar aseé standart, k a
Buchhol z y°nt emi il e °1 - mek i
gereksini ml(l8®2816j2003)ané ml ar

Buchholz Sertlik TestPr os e d ¢ r ¢
HazeéemMkesgk: edil ecek y¢gzey degzgeén
test i -in uygun bir numune hazér

Testin Uygul anmaseé:

Buchhol z ci haze, kapl ama y¢zey
30 saniye) boQuhaa, yerktextderk{ig

Dejerl endir me:

Olukan iz wuzunl uj u, bir mikro:¢
cihazl arékapl &@mhanédn,rsert!l iji, i Z
ol arak hesaplaneéer. Kz ne kadar Kk

TestnAvantajl ar é

Y°ntem kol ay uy gao mu-a bKigleirgikr v e
def ormasyonl ar é dej er | endiamrke e
kaplama te¢rl eri czerinde kull ané
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TestinDezavantajl ar é

Test yézeyinin d¢zg¢ Badecestest e mi
edilen b°l geye odakl aneér, bu ned
tamamen yanseétmayabilir

Brinell Sertlik Testi

¥zelli kl e metal, alakem ve ahk
numunelerin sertlijJini belirl eme
°l -¢m y°ntemidir. 1900 yeéel énda
Brinell taraféndan gel i ktiril mi:.
yé¢zeyine belirli bir ye¢kle belir
bir bilye indenter wuygulanarak vy
g°re dejerlendirilir ve Brinel!l
adlandeéer él an se(f¥he®E6)de]j eri el de
Brinell Sertli k Testi Prosedg¢r ¢

Kndenter &elikniveya tungsten Kk
bilye indenter Kkull anél ér. ¢apée

Yéek UygulNMumaunenin sertlijine
il e 3000 kgf arasénda dejiken bi
numunel er i -in tipik olarak 300/
alakemlar i -in ise daha d¢kegk yg¢

Test S¢eeg K, genel |l i kl e 10 il
uygul aneéer . Bu s¢re, mal zemenin s
gesterebilir.

Kz ¥|l:- ¢y gul anan y ¢ Kk sonr as e,
mi kroskopl a Ol -l ¢ . Kz -apeée,
hesaplamak i-in kull aneéel ér .
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Brinell Ser tviei kkuTl8zaenlén hbhetii

Wilson Hardness (Buehler), Mitutoyo, Qness, Struers gibi
mar kal ar , yé¢ksek kaliteldl Brinel
Bu ci hazl areéen genel ol arak kull a

Y ¢ k Uy gul amaBrinélissetretmii:k test
numunenin sertlijine bajl e ol ar
sistemine sahiptir. Genell i kl e
arasénda deji Kir.

Bilye Kndé€es et e, -el ik veya
mal zemeden yapél mecx vV e genel | i1 k
kull aneéel er . Bazé ci hazl ar , mal z
-aplarda bilyeler de sunar.

Mikroskop veya Dijital Kamera: Kzin - apéneée ©°|
cihaz ¢zerinde bir mikroskop vey.
°]l -¢m, hassas bir kKekilde yapeéel a
geré¢nt el enebilir.

Dijital veya AnMotlemgiha@dr, sdijitael r g e |
ekran il e BHN (Brinel!l Sertl ik

hesapl ayarak g°sterir.

Motorize veya Manuel Modeller:Baz & Br i nel | S
ci hazl aré manuel ol arak y¢k uygu
model |l erde y¢k uygulama, °I1-¢movo
hezl & ve verimli bir kxekil de yap

Testin Avantajl are

Brinell testi, geni kK y¢zeyli \
sonu- ¥vellrkle kaba d°kme demir,
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ve dijer metallerin sert ITegtn ni d
yapél masé kolaydéer ve mikroskop
Kekil de yapeéelabilir.

Testin Dezavantajl ar é

Bilye indenterin b¢gyegk bir iz
veya ince numune&liarde pkulglzargélednp
mal zemel er de Mikrg sertlik teskieri kadas hagsas.
dejildir ve ince y¢zey kapl amal a
Kull anél an Standartl ar

ASTM E10-18 Brinell sertlik testinin  uygulama
prosede¢rl erini, °l -¢m kokul |l ar ér

belirler (ASTM E10-18, 2023)

TS I1SO 1306112: Bu test ¥ntemi odunun fiziksel ve
mekani k Mfdenestl dtiikh esemt | ibjeiln rt &ynier
kull anel ér. T¢grk Standart ERdest
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Introduction

Since antiquity, humans have sought to quantify proximate
objects, assess their attributes, and catalog their characteristics
(Cabrera, Cabrera, & Midgley, 2023). The recprtliferation of
advanced technologies has enabled significant advances in
measurement and digital surface analysis in various fields, including

1This research, titled o0Comparison of Terrain Me:
Sensor Sizes in a FBweer KABACA wasaarried outgnahe Depatmgnioé ) 6 by
Forest Engineering, Graduate School of Natur al a
derived from mastero6s thesis completed in 2023.

2 ¢ankErE Belediyesi, Harita M ¢, HO@OB7ATIL7A4X, ¢tank
evren_kabaca@hotmail.com

3Do-. Dr., ¢ankErE Karatekin !niversitesi, Orman

Orcid: 0008)00230541516, ebugday @karatekin.edu.tr
-142-



mining (Minh & Dung, 2023), construction (Alaloul et al., 2020),
agriculture (Obi Reddy, Dwivedi, & Ravindra Chary, 2023), and
forestry (McEwan et al.,, 2020). This ongoing evolution in the
application of Geographic Information Systems (GIS) and Remote
Sening (RS) methodologies has facilitated the development of an
enhanced decision support system, which converts land
measurement and field data into higimality information (Avtar et

al., 2019).

In contemporary geoscientific research and geographic data
analysis, GIS and RS have emerged as pivotal tools. GIS is defined
as an information system designed for the acquisition, storage,
management, analysis, and visualization of spatial data (KiriJenko
2022). Conversely, Remote Sensing involves the collection and
examination of Earthdés surface
Liu, 2022). The genesis of GIS can be traced back to the 1960s
(Fischer, Scholten, & Unwin, 2019), a period marked by the dadven
of computer technologies and the exploration of new methodologies
for the digital storage and analysis of geographic data. Concurrently,
the importance of Remote Sensing was augmented by the evolution
of GIS (Li et al., 2021).

Remote Sensing is conceptualized as the acquisition of images
depicting terrestrial features via satellites, aircraft, and various other
sensing technologies (Dhingra & Kumar, 2019). These images vyield
critical data through the analysis of reflected etmuignetic
radiation across diverse spectral bands. The significance of Remote
Sensing in geographic data acquisition is profound, as it has
facilitated the integration of GIS into expansive databases.
Technological advancements have significantly enhanttes
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efficacy of both GIS and RS. In patrticular, recent innovations have
enabled the acquisition of more granular and precise geographic
information through higher resolution satellite imagery, increasingly
sensitive sensors, and sophisticated data analytietiadologies
(Awais et al., 2023). The applications of GIS and RS are extensive,
encompassing domains such as environmental management,
agriculture, urban planning, and natural disaster mitigation. Today,
these tools are indispensable for the systemalieation, analysis,

and management of geographic data. Continuous technological
progress is expanding their applicability and scope. Moreover, GIS
and Remote Sensing underpin scientific inquiry and inform deeision
making processes grounded in geographformmation (Mitra &

Roy, 2023).

In recent years, UAVs have increasingly integrated into a
rapidly evolving and expansive technological environment. UAVs
are automated aerial systems that operate without direct human
intervention, typically managed through remote control or pre
progammed | i ght paths (Castrill o et
The rapid advancement of UAV technology has facilitated its
proliferation across diverse domains. The genesis of UAVs is rooted
in the progression of aviation technology, with initial iterations
designed primarily for military applications. By the nr#0th
century, UAVs began to see deployment in military operations
including reconnaissance, surveillance, and target acquisition
(Olanipekun et al., 2023). Today, UAVs are utilized in a broad array
of fields such as geographical exploration, geological research,
environmental monitoring, agriculture, cargo transport, aerial
photography, and emergency management.
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The acceleration of UAV development can be attributed to
significant technological innovations. Advances in material science
have yielded smaller, lighter, and more robust UAVs capable of
extended flight durations. These advancements have also enhanced
the sophistication of onboard sensors, enabling UAVs to execute
increasingly complex tasks (Yurtseven, Akgul, Coban, & Gulci,
2019). Additionally, improvements in autonomous flight technology
have endowed UAVs with the ability to navigate independently and
detect objects within their environment, contingent on their sensor
capabilities. As a result, UAVs have become indispensable tools
across various sectors.

The integration of higlesolution cameras on UAVs
facilitates the efficient acquisition of detailed information regarding
the dimensions and characteristics of both natural andmaaie
structures. This capability provides significant advantages in terms
of spatial resolution and accuracy compared to traditional satellite
imagery (Akgul et al.,, 2018; Mohsan et al., 2023). Furthermore,
UAVs enable rapid assessments of dynamic conditions, such as
landslides, fires, or dam reservoirs, offering {tgale insights that
are critical for effective management and response.

The studies highlight the growing use of UAVs in forestry due
to their benefits like easy data collection, flexible resolution control,
low costs, and safety. Advances in technologies such assualé
visual mapping, 3D digital modeling, and Structureni Motion
(SfM) algorithms have expanded UAV applications beyond forestry
to fields like construction management, water pollution,
archaeology, energy systems, and computational biology (Mohan et
al., 2017).
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In this study, a comparative analysis of measurement
accuracies was conducted on identical objects utilizing UAV
systems equipped with two distinct sensor configurations, set within
a moderately inclined terrain featuring a variety of structure
including huilding, ancillary structures, linear formations, and both
rectangular and circular objects of diverse dimensions. This study
aimed to evaluate and assess the measurement precision and
performance efficacy of UAV devices possessing varying types and
charateristics.

Material and Methods
Study area

This study was carried out in
the responsibility area of llgaz Forest Management Directorate,
which contains buildings, outbuildings, lines, rectangular and round
objects located in the 4542953.0%342615.24 North and
56648.01-:566658.08 East coordinates according to WGS84 UTM
36T northern hemisphere datum (Figure 1).
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Figure 1: Location of study area.
Methods

In this study, two distinct UAVs with varying sensor
dimensions were employed: the DJI Phantom 4 model and the DJI
Air2S model. The technical specifications of these devices are
detailed in Table 1.

Table 1: Certain technical specifications of the UAV devices
utilized in the study

DJI Phantom 4 DJI Air 2S

Lens 94A Lens 88 A
Aperture 2.8/f Aperture 2.8/f
Sensor type CMOS Sensor type CMOS
Sensor size 1/2.3inch Sensor size 1inch
Image size 4000X3000 Image size 5472X3648

It is evident that the internal camera specifications, including
the viewing angle, aperture range, sensor type, sensor size, and
effective pixel values of the UAVs, apresented in a comparative
format upon examination of Table 1. Notably, disparities are
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observed in the parameters related to lens, sensor size, and effective
image size.

Aerial surveys were conducted within a unifesimed forested
area, maintaining consistent temporal intervals and flight altitudes,
utilizing DJI Phantom 4 and Air2s UAVs. Prior to the UAV
operations, ground control points (GCPs) were delineated on the
temrain with white spray paint, and their coordinates were accurately
recorded using a GINTEC-®0 brand Global Navigation Satellite
SystemsContinuously Operating Reference Stations (GNSS
CORYS) device (Figure 2).

Figure 2: GCPs and data from the GNE®RS device were
acquired along the flight trajectory.

The Turkish National FixedGNSS NetworkActive
(TUSAGA-Act i ve) constitutes Terkiy
network. As a component of the Global Navigation Satellite System
(GNSS), which encompasses satelitessed positioning systems like
the Global Positioning System (GPS), TUSA®Ative comprises
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a network of stationary GNSS steé
These stations continuously capture and analyze satellite signals to
deliver highprecision positioning data. Through TUSAG¥tive,

users gain access to exceptionally accurate geograpbazdion
information. This system finds application in numerous domains,
including GIS, geodesy, cartography, engineering measurements,
and geology. TUSAGAActive is instrumental in various tasks, such

as enhancing measurement and positioning accuracguctimg
structural deformation analysis, monitoring land, and researching
seismic activity. By operating
frameworks, TUSAGAActive facilitates the conversion of
geographic data to a localized reference system. Consequiéntly
represents a cruci al pl atform fq
data infrastructure and ensuring precise location determination
(Anonymous, 2023).

In this study, the Pix4D automatic flight software was utilized,
a tool that enjoys widespread adoption and acclaim both within
national boundaries and on an international scale. The study
implemented the "Double Grid" technique for aerial data acquisition
wherein images were systematically captured during the flight
operation over the designated study area. This methodology entailed
employing a high degree of overlap, specifically 80% in the frontal
direction and 70% in the lateral direction, to ensurmam@hensive
coverage and data accuracy (Figure 3).
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Figure 3: Flight plan overlayed on the study area.

Generation of Digital Terrain Model (DTM)

The imagery and GCP data acquired from the field flights were
transformed into a point cloud and a thoemensional terrain model
utilizing Agisoft Metashape software (Figure 4). During this process,
data from both the DJI Phantom 4 and DJI Air2S devigese
processed independently. By integrating the latitude, longitude, and
altitude informatiod obtained with high precision through the
GCP9 the software enables the accurate georeferencing of all
images collected during the flights. This integration fedgs the
generation of a detailed threéemensional representation of the
study area. The resultant thvéenensional model, as produced
within the software, is illustrated in Figure 4.
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Figure 4: Threedimensional terrain data produced for the study
area.

Comparison of generated DTM data

In the course of this study, the first methodological step
entailed the integration of the GCP values with the surface model
that was generated. This process involved an analysis of the
deviations between the GCP values and the corresponding
coordinates ofthe surface model, specifically focusing on
discrepancies in latitude {xxis), longitude (yaxis), and altitude ¢z
axis). The magnitude and extent of these deviations were
systematically calculated to assess the accuracy of the surface model
in relationto the GCP data. The quantitative results of this analysis,
which elucidate the differences observed, are meticulously tabulated
and presented in the "Results and Discussion™ section of the study.

The Random Points tool (ESRI, 2023a) enables the systematic
generation of spatially distributed points within a specific
geographic area or according to particular spatial attributes. Utilizing
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this tool, the software autonomously distributes points in a random
manner within the boundaries defined by the user (Doumit, 2017).

In this study, two distinct DTM datasets were generated
utilizing the ARandom Pointso m
software environment, atustrated in Figure 5. These datasets were
subsequently arranged in a sioeside tabular format, aligning the
data points to ensure they corresponded to identical geographic
locations. This comparative presentation is thoroughly examined and
discussedin the "Results and Discussion" section. The primary
objective of this methodological approach is to explicitly delineate
and highlight the discrepancies observed in the elevation values
recorded at these congruent spatial coordinates, thereby providing a
comprehensive analysis of the variances present between the
datasets.

In the context of this study, we study the variations between
DTM datasets produced from images captured by two different
UAVs. The analysis employs the "Random Points" module to assess
changes across 100 distinct locations (Figure 5). This evaluation
aims to elucidate the impact of UAV variability on DTM data
accuracy and reliability.
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Figure 5: Sample of ArcGIS Random Point tool processing result
in this study

Additionally, utilizing the ArcGIS 10.3 GIS software, the
DTM data acquired from two distinct UAV systems were subjected
to a subtraction operation withi
employing the Minus Tool (ESRI, 2023b) spatially represent the
differences between the datasets. The Minus Tool, a function within
the Spatial Analyst extension of ArcGIS, performs -bgiicell
subtraction of the values in the second input raster from those in the
first input raster (Figure 6). Given that the resultant outaster
retains the same spatial dimensions as the input raster datasets, it
provides a robust framework for comparative analysis.
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Figure 6: Example display of ArcGIS Minus tool processing result
(ESRI, 2023b)

Results and Discussions
Generation of DTM

This study employed a total of 245 images captured by
UAVs. The Ground Sample Distance (GSD) was calculated to be
1.93 cm per pixel for the DJI Air2S and 1.21 cm per pixel for the DJI
Phantom 4. Correspondingly, the pixel resolution was determined to
be 251 cm for the Air2S and 2.41 cm for the Phantom 4. Following
the completion of overlapping flight patterns over the study area, the
collected imagery from both UAV platforms was imported into the
Agisoft Metashape software. Within this software, the places
for aligning the images, generating point cloud data, and
constructing DTM of the terrain were sequentially executed. The
resultant DTM datasets derived from the imagery of both the DJI
Phantom 4 and the Air2S devices are depicted in Figure 7.
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Figure 7: The DTM data of the study area produced by DJI
Phantom 4 (a) and Air 2S (b).

Comparison of generated DTM data

Based on the findings of this study, the initial phase of
analysis involved a detailed comparison of the spatial coordinates
and elevation metrics. Specifically, the latitude (x), longitude (y),
and altitude (z) values derived from the study were sogauhst the
corresponding location and altitude measurements obtained from
control points, which were recorded using the GNES3RS device
with a precision of 2 cm. This comparison is visually represented in
Graphic 1.
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Graphic 1: Positional values and control values obtained from
the generated DTM data.

The elevation measurements obtained from both UAV
systems, alongside the control altitude values recousaty the
GNSSCORS device, are systematically detailed in Table 2. Table 2
reveals that both UAV platforms achieved congruent latitude (x) and
longitude (y) coordinates when compared with the GITEIRS
device. However, notable discrepancies were obsanbd altitude
values, with deviations reaching up to 1 meter. Furthermore, it is
evident from the analysis that the DJI Phantom 4 UAV demonstrated
a higher degree of consistency in the DTM datasets produced, in
contrast to the DJI Air2S, suggesting ttiaé Phantom 4 provided
more reliable elevation data in this study.
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Table 2: Generated DTM data sets and GNSIRS control
values.

Control Points | Phantom 4 Points| Air2S Points Difference
X@4 [ YG [ ZL [ X@ [ Y6 |z [ X@ | Y6 | z@ | X@ | Y5 | z@1
544 | 66 5¢é | 544 | 66 5¢é | 544 | 66 5 544 | 66 5¢é
é) [¢é) |) é) [é) [) é) |[é) |é)le) [é) |)
1 754 | 625 | 45. | 754 | 625 | 45. | 754 | 625 | 45. | - - 754
37 | .48 | 34 37 | .48 | 57 37 | 48 |75 | 022|104 | .37

1
2 | 57163258 |571|632|58. |571|632|258. |- 0.3 | 571
A1 |53 |68 | .11 | .53 |83 | .11 | .53 |34 | 0.15]3 A1
3 | 572|545 |59. | 572 | 545 | 59. | 572 | 545 | 59. | - 0.5 | 572
59 |52 |58 |59 |52 |55 | .59 | .52 |00 | 0.03]|2 .59
4 | 754 | 553 | 44. | 754 | 553 | 44. | 754 | 553 | 44. | - 0.5 | 754

08 | .71 |78 | .08 | .71 |86 |.08 |.71 |22 | 0.09|6 .08
5 | 625|555 | 57. | 625 | 555 | 57. | 625 | 555 | 56. | - 0.9 | 625
.05 | 42 |49 | .05 | .42 |82 | .05 | .42 |89 |0.33]|3 .05
6 | 625|552 |57. | 625 | 552 | 56. | 625 | 552 | 57. | 0.62| 0.4 | 625

A7 | 44 (44 | 17 | 44 |82 | .17 | 44 | 05 0 17
7 | 632|552 |57. | 632|552 | 56. | 632|552 |56. | 0.54]| 0.9 | 632
A6 | .73 |52 | .16 | .73 |98 | .16 | .73 | 62 0 .16
8 | 632|555 |57. | 632 |555|57. | 632|555 | 57. |029| 04 | 632
.05 |.70 |50 | .05 |.70 |21 | .05 | .70 | O3 7 .05
9 | 682|553 |52 |682|553|52. | 682|553 |52. | 058| 0.6 | 682
A1 1 .94 |66 | .11 | .94 |09 | .11 | .94 | 05 2 A1
10 | 687 | 552 | 52. | 687 | 552 | 51. | 687 | 552 | 52. | 0.71 | - 687
.89 | 62 |66 |.89 |.62 |94 | .89 | .62 |91 0.2 | .89
6

11 | 688 | 556 | 52. | 688 | 556 | 53. | 688 | 556 | 52. | - 0.3 | 688
82 | .76 |61 | .82 | .76 |03 | .82 | .76 |29 | 0423 .82
12 | 683 | 558 | 52. | 683 | 558 | 52. | 683 | 558 | 52. | 0.53 | - 683
A5 | .14 |68 | .15 | .14 |15 | .15 | .14 | 83 0.1 | .15
5

Dataset Comparison Using Random Point Module

The Random Points tool enables the stochastic placement of
points within a usedefined spatial extent (Buja & Menza, 2013). In
this study, we conduct a comprehensive evaluation of the
discrepancies between DTM datasets, which were derived from
imagery cdected using two different UAV systems.
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The analysis employs the Random Points module to
systematically generate points across 100 distinct geographic
locations. By comparing these datasets, we aim to elucidate the
impact of UAV variability on the accuracy and consistency of the
DTM data.

The results of this comparative assessment are detailed and
visualized in Figure 9, providing a clear depiction of the observed
differences and their implications for terrain modeling and analysis.

Figure 9: Random Points locations used in comparing DTM data.
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