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Ulkemizde uzaktan algilama korusunda siirdiiriilen calismalar, konu gali-
sanlart arasinda giiglii bir iletisimin heniiz saglanamamis olmasindan ve baz
diger ¢ikmazlar nedeniyle istenilen diizeye ulastirilamanustir, Bu nedenle
genis tabanh calisma gruplarinm olusturulmasi ve uzaktan algilama verilerinin
¢ok yonlii degerlendirilmesi olanagi diisuniilmiistiir, Sz konusu diisiinceyi
gergeklestirmek amaciyla 1983 yindan baslayan calismalar ile «Ankara ili
Arazi Kullantmi» konusunda bir aragtirma planlanmistir, Once konuyla ilgili

her disipl

inden arastirmacilarin katiim isteginde bulundugu calisma gru-

bunun giderek taban daralmus ve disiplinler aras: iletisim azalmistir, Arag-

tirma proj

esi buna ragmen siirdiiriilmiis ve 6zellikle orman alanlarina yone-

Iik" ar.astlrm.ala.rl p}anlayan calisma alt grubumuz projeye katlimini siirdiir-
mustiir. Projenin siirdiiriildiigi, keerdinasyonun saglandigi «Maden Tetkik Ara-

ma Genel

Miidiirligis (M.T.AJ» nin Jeofizik Dairesi calisanlarinca genel bir

degerlendirme yapl.l.mlssa da (BASOCAK, 1985) ormancilik calisma grubumuz
orman alarlarina yonelik degerlendirmeleri caha ayrintth bicimde ele almis-

trr. Uydu

goriintiilerinden crman alanlarmn belirlenmesi duyarhiigint sapta-

I;nak amaci ile calisma grubumuz, orman alanlarinin yogun oldugu bir bilgede
ava fotograflanint da kullanmak suretiyle arastirmalarini yogunlastirmistiy.

Grubumuzy
igin iimit

n ?I_an‘aklar odleiisiinde ulastigi sonuclar ileriye déniik cahsmalar
vericidir. Arastirmamiz; ve seruclanim sunmadan once iilkemizde

uzaktan algilama verilerinin degerlendiriimesi ve ozellikle ormanciik calis-

malarindak
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ybnelik aragtirmalar planlamiglardir. Ancak ilkemizde veri saglama olanaklarinin ekonomik
ve formalite cikmazlari nedeni ile konuya gereken 6nem verilememistir. Ekonomik ve
formalite cikmazlarinin yamisira konu galisanlarinin ulasacaklari sonuglara giiven duy-
mamalari da énemli rol oynamistir. Bu nedenle son 15 yilda oldukca gelisme gésteren
uzaktan algilama konusunda ilksmizde yeterince uygulama olanagindan séz edilememesi
yerinde olur.

Son yillarda dltkemizde soz2i edilen eksiklikleri biraz olsun gidermek ve arastiricilar
arasinda iletisimi saglamak amaci ile «Tiirkiye Ulusal Fotogrametri Uzaktan Algilama Birligi»
(TUFUAB) adi altinda bir birlik olusturulmustur. Birligin calisma yéntemi «Uluslararas
Fotogrametri ve Uzaktan Algilama Birligi» (International Society of Photogrammetry and
Remote Sensing) paralelinde olup yurtici ve yurtdis) iletisimi yénlendirmeye calismak-
tadir.

Ulkemizde genel anlamda haritacilik calismalars Harita Genel Komutanhg: (H.G.K)
tarafindan sirdiriilmekte olup, kadastral anlamda ¢alismalarda da Tapu Kadastro Genel
Midarlagi ¢alismalarini siirdiirmektedir. Buna ek oiarak, Orman Genel Madarligia, M.T.A.
ve Devlet Su Isleri gibi bazt kamu kuruluslar kendi amaclan icin uzaktan algilama teknik-
lerinden yararlanmaktadiriar.

2. ORMANCILIKTA UZAKTAN ALGILAMA CALISMALARI

Uzaktan algilama kayit ve gorintiilerinin her alandaki yerbilimcilere sundugu olanak-
lar artik herkezce bilinmektedir. Ormanct calisanlar orman alanlarina yénelik ¢ahsmalar-
da uzaktan algilama verilerini planlama, orman zararlarinin saptanmasi v.s. konularda
yine kapsamh bir sekilde kullanmaktadirlar. Diger bir deyimle uydu gérintii ve kayitlari
ormancilik ¢alismalarinda genel gegerliligini kanitlamis bulunmaktadr.

Ulkemizde konuyla ilgili calismalara ilgi giderek artmakta ve ulasilan sonuglara giiven
glclenmektedir. S6z konusu arastirmalar Glkemiz ormancilik kurulusu olan «Orman Genel
Mudirligii» biinyesinde «Orman Harita ve Fotogrametri Midurltgii» nde sirdirilmektedir.
Gerek laboratuvar, gerekse yetiskin personel agisindan yeterli diizeyde olanaga sahip
birim, llkemiz ormancilik galismalarina énemli veriler saglamaktadir. Bu nedenle aras-
tirmamizin slrdiiriildiigt yer olarak secilmistir.

2.1 Ulkemiz Ormancilik Cahsmalarina Yénelik Fotoyorumlama Calismalan.

Hava fotograflarinin gerek dl¢me (fotogrametri), gerekse yorumlama {fotoyorumiama)
yontemleri ile degerlendirilmesi konusunda konuya itk yaklasan ormancilar olmustur. 1924
yilinda ESAT MUHLIS OKSAL diinyadaki gelismeler dogrultusunda hava fotograflarinin or-
mancilikta kullammu Gzerine dikkatleri cekmistir. 1925 yilinda 1/25000 6lcekli topografik
haritalarin hava fotograflarindan Uretilmesi «Harita Genel Midirliigi» ve yine bazi ézel
amagclar igin diger kuruluslarin yersel alimlar ile calismalar yaptiklarn izlenmistir.

1960 i yillarda orman amenajman haritalarinin hava fotograflarindan yararlanarak ya-
pilmas) planlanmis ve genis bir kadro ile ¢alismalara baslanmistir. Bu arada Gtkemiz or-
mancihdinin en biiyilk sorunlarindan biri olan orman kadastrosu sorunu yine hava fotog-
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taflari yardimiyla gézimlenmeye ¢alisilmissa da baz nedenlerle istenilen diizeyde uygu-
fama gergeklestirilememistir. Son yillarda Glkemizde ilgili kurumlarca «Harita Genel Ko-
mutanhi§) (H.G.K.)» ve «Tapu Kadastro Genel Miidarliga (T.K.G.M.}» Ortofoto - Harita dre-
timine gegilmistir. Ormanci galisanlar son gelismeleri yakindan izliyerek soz konusu harj-

talarin Glkemiz kosullarinda ormancilik calismalarina saglayacag olanaklar arastirmak-
tadirlar.

Ormancilik amagclarina yénelik fotoyorumiama cahsmalari, yaklastk 21 milyon hektar
olan orman alanlarimizda cesitli periyotiarda gerceklestirilmis ve halen calismalar sir-

diriilerek amenajman haritalarinin yenilenmesi calismalarina jlk dc‘ik(jma_nlar saglanmak-
tadir.

22 Arazi Kullanma Sekillerinin Saptanmasinda Uydu Gorintiilerinin
Kullaniimast.

Uydu gérintii ve kayitlarinin arazi kullanim bicimlerinin saptanmasinda sagladigi ola-
naklar, yer bilimciler tarafindan kavranmuistir. 1972 yilinda baslatilan yer uydulart (LANDSAT)
programina gdre saglanan verilerin, giderek daha liigitk alansal ¢ézimlemelere ulastiril-
masi samriz uygulayicilarin dikkatlerini daha da celkmektedir. LANDSAT dizisine bakilacak
olursa bunlarin belirli zaman araliklarinda uzaya génderildikleri goriilir (Cizelge 1).

1984 yilinda uzaya génderilmesi planlanan SPOT yer uydusunda ise alansal ¢céziimleme.
nin 10-20 m olacagi belirtilmektedir (HILDEBRANDT, 1984).
LANDSAT kayit ve gorintiilerinin ulkemiz uygulayicilarina ulastirilmas; Fucino - italya
istasyonu aracthdr ile gerceklestirilmektedir. Genelde kayitlar 4, 5, 6, 7. bandlarindan (MSS}
araciligi jle saglenmoktadir. Gériintg ve Comnuter Cempatible Tape (CCT) olarak saglanan

veiiler Glkemizde meveut gorntd analiz sistemlerinde istenilen

amaglara gore degerlen-
dirilmektedir.

3. ULKEMIiZ ORMAN ALANLARININ UZAKTAN ALGILAMA VERILERIYLE
SAPTANMASI.

Ulkemizde uzaktan algiama verilerinin degerientinimasi konusunda siirdiriilen calis-
malai, her kurulusun kendi disiplirleri icinde sirdirtiimekie vo iletisim ekaikligi nedeni ile
kuruluslar aras) birlik saglanainemaktadir. Bu cksikligin giderilmesi ama:

sivla ganis tabenin
bir arastirma grubu olusturularak her disiplinden (Hidroloji, Cofrafya, Jecleji, Tarm, Orman
v.b.) arastiriciiar bir araya gelere

K Ankara ili arazi kutiamm sckillerinin saptanmasi konu-
sunda bir arastirma planfanmistir

Giderek projeye katilan aragtiricilarin calisma grubundan kopmalarr sonucu her disip-
hin kendi amac; dogrultusunda degerlendirmeleri slircUrmiistlir,

Projede ormancilik calisma
grubu olarak yer alan grubumuz kendi pregramini uygulayarak eldeki mevcut olanaklara
gdre belirli bir test aluninda ara

astirmayi ormancilik agisindan degerlendirmistir. Orman-
cthk alanina doniik calismalar siirdiren grubumuz projenin planlandigi merkezin ilgili di-
siplin ¢ahsanlarinin (BASOCAK, 1985) verilerinden vararlariarak, karsilastirmali bir sekilde
sonuglart saptanustir.
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3.1 Deneme Alanlarinin Secimi ve On Galismalar.

Kizilcahamam ve Nallthan Orman isletme bélgeleri, orman tiplerini ayrmtill bir sekilde
siniflandirmak amaciyla deneme alanlari olarak secilmistir. Séz konusu bolge.ler,'t{ydu
gorilintilerinin yorumlanmasi igin pilot bolge olarak segilen Ankara il sinirlan lcerls.lnde
yer almakta ve bu yoérenin en yliksek orman yogunluguna sahip bulurlmalftadlrlar ("Sekll 1).
Alant 171250 hek. olan Kizilcahamam deneme sahasinin orman értiisiinii gam, goknar ve
mese tirleri teskil ederken, 215200 hek.lk bir alana sahip olan "Naulhhan deneme sahasnr?-
da ’cam, sedir ve mesge tiirlerinden meydana gelmis bir orman 6rtiisii yer almaktadir (Ci-
zelge 3).

Projede, 192/32; 191/32; 190/32; 191/33 ve 150/33 dlnya refel"ans numaralt ve 197§
tarihli 5 adet uydu goriintiisi ycrumlarimistic (Sekii 2). Bu bakindan, test alanlarina ait
bu yillarda gekilmis hava fotograflan dederlendirilmistir. Bunlara ek A?Iarak, denemeﬁ alan-
larina iliskin orman amenajman haritalarinin yapimunda "kullamlan d|ger' hava fotograflar
ile degisik olgekteki cesitli haritalardan da (1 : 25000 &lcekli topografik ve orman ame-
najman haritalari v.b.) calismalar sirasinda yararfaniimistir,

3.2 Uydu Goriintiileri ve Hava Fotograflarinin Yorumlanmasi.

Uydu gorintileri ve hava fotograflari deneme alanlarindaki orman tiplerini ve ‘arazli
kullanma sekillerini belirlemek amaciyla yorumlanmislardir. Yorumlamada asagidaki yo
izlenmistir.

3.2.1 Uydu Gériintiilerinin Yorumu

Yorumlama, 4, 5 ve 7. bandlarin kullaniimasiyla dretilen ‘yanhs renkli kon?l;()[osnlgrnlézrz;
rinde gerceklestirilmistir. Bunun yarisira 5. ve 7. ba.n(.ilar ile yapllaln ?0273'“2:' ta?aftan
alanlarindaki vejetasyon 6rtisii tiplerini belirlemek igin kullantmsglar ]xr. lg:ardlr AraZi.
70 mm. lik gérintiler de 6040-PT renklendirici aygit va3|.ta3|yla yorumuagglsli sistéminde
kullanma tiplerinin belirlenmesinde, United States Geological Survey (
kullanilan 9 ana ve 38 alt siniftarin ayirtedilmesine galisiimistir,

Uydu Gériintiilerinin Yorum Sonuglar

Deneme alanlarinda vyiiriitillen cahismalarin amacini, dlkemizin sapupk;r:dz?:bii(:::élii;
altinda uzaktan algilama driinlerinden ne dergcede yararlanmanlr’;“mt::r:;‘.< e ide do-
ortaya koymak teskil etmistir. Uydu gérﬂntuleln bu amaca u.yfi:]ur.\ ‘Lll)seelir[emek o
neme alanlarindaki vejetasyon tiplerini ve arazi kullanm"a sf_ekll elnm e e e b
lanmis ve yorum simirlari 1: 500000 Gicekli bir hanta Gzerine a<ta:(| mgme.Siy'e  soma o
harita, hava fotograflarintn yorumlanmasi ve yersel gall$malar|'r|1| om e e 000
deneme alanlarindaki vejetasyon tiplerini ve arazi kullanma sekillerini g

olcekli haritalar ile karsilastinimigtir.

ili i tip-
Arastirma projenin genel sonuclarina gére, Ankara ilinde yer alan arazi kullanma tip
leri Cizelge 2'de sunulmustur (BASOCAK, 1985).
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Cizelge-2'de yer alan orman alanlari
. 2'de , adaclarin te
asagida verildigi gibi alti sinifa ayrilmigtir : Pe teslannin kapalitk derecesine

1) Cok yogun kansik orman Ortish
2) Az yogun orman Ortiish,

3} Actk alanl gevsek orman ortlisd,
4) Kiitor alanli gevsek orman Ortlisii,
5) Otlak alanh gevsek orman ortiisi,
6) Agik ve otlak alanl ormanhk arazi.

Bu ayinm uydu gérintilerini yorumlayan jeologlar tarafindan yapimis olup

lgapahhgx (ilerecelerinin b(iliflenmesinde sayisal bir deger kullantimamistir, Bu sebt:;?lz t:(i:’
u simiflandirmayi uydu gériintileri ve hava fotograflarinin yorum sonuglar;nl kar$|la$t|r'mal:

amaciyla Cizelge-3'de sunulmus oldugu gibi cok az degistirdik.

3.22. Hava Fotograflarinin Yorumu.

Deneme alanlaring iliskin hava
san deneyimli ormanci hava fotog
sinurlari 1: 100 000 olcekli haritalara aktariim

3.3 Deneme Alanlarimin Degerlendirilmesi.

Deneme alanlarinda beli

rlenen orman tipleri i illeri ¢
Ul # an tipleri ve arazi kullanma sekilleri agagida verilmig

1 — Karisik ibreli ormaniar
(Tepe gatisi kapaliligh : %41 - 100)
2 — Karigik ibreli ormanlar
(Tepe catis kapaliligi : %11 - 40)
3 — Bozuk ibrelj ve yaprakii ormanlar
(Tepe catis kapaliligit : %0 - 10)
4 — Acik alanlar (Tarim + otlak)
5 — Su yiizeyleri
6 — Yerlesim.

Yukarida belirtilen orman tipleri ve ara

zi kullanma sekilleri i i
ve miktarlar da cizelge - 3'de gosterilmistir peicllert haritalanmis (heldl 3.4

34 Uydu Gériintiileri ve Hav J
a Fotograflarina iliski
Karsiastiriimas:. ° i Sonuslarin
Kizilcahamam ve Nallihan d
yorum sonuglari, uydu gdriintil
§ini ortaya koymak amaciyla k
lerine iligkin alanlar noktali s

epgme alaniarina ait uydu gérintii ve hava fotograflarinin
erinin ormancilik ¢ahismalarimiz icin pratik uygulanabilirli-
argilastinlmislardir. Orman tipleri ve arazi kullanma sekil-
ablon ve planimetre kullamlarak olgiilmistiir (Gizelge-3).
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Ayrica, ormanlik ve agik alanlara lligkin birimlerin uyumluluk.derecelerinj belirlemek igin
harita 3 ve 4 ten yararlanilarak sekil - 5'de gosterilen haritalar iiretilmistir.

4. IRDELEMELER.

Cizelge - 3'de verilen degerlere gore Kizilcahamam ve Nallthan deneme alanlarinda
hava fotograflari ve uydu gériintiilerinin yorumlanmasi sonucunda saptanan ormanhk ve
actk alanlarin miktarlari sirasiyla 54.700 ha (%31.94); 48.600 ha (%28.38); 115.950 ha
(%67.71); 122.050 ha (%71.27) ve 91.100 ha (%42.33); 93.400 ha (%43.40); 113.200 ha
{%52.60); 110.900 ha (%51.53) dir. Bu degerler, hava fotograflart ve uydu gériintiilerinin
sonuglart arasinda 6nemli bir farkin olmadigini gostermektedir. Burunla birlikte, her iki
deneme alaninda saptanan orman 6rtiisiiniin alt simflarina iliskin miktarlar arasinda énemli
farklar bulunmaktadir.

Diger taraftan, hava fotograflari ve uydu gdrintilerinin yorumlanmasiyla belirlenen
orman Ortiisti ve arazi kullanma sekillerine iliskin haritalama birimlerinin, uyumluluk dere-
celeri distk bulunmustur. Ornegin : Kizilcahamam ve Nallithan deneme alanlarinda birbir-
leriyle uyum gdstermeyen alan miktarlan sirasiyla %34.16 ve %17.62 dir (Sekil - 5). Fakat
bu miktarlarin biyuk bir kismi, bozuk ormen 6rtiisi (haritalama simgesi, 3) ve agik alan-
lar (haritalama simgesi, 4) arasindaki farkhliklardan kaynaklanmistir,

Ote yandan daha dnceden de belirtilmis oldugu gibi hava fotograflar deneyimli or-
manci foto-yorumculan; uydu gérintileri ise ormanciik bilgisine sahip olmayan jeolog-
lar tarafindan yorumlanmislardir. Bu bakimdan, yorumlayic: jeologlarin orman értiisiind,
agaclarin tepe taglarimin kapalilik derecelerine gére dogru olarak siniflandirmalart gok
guctliv. Bu durum, ozellikle %0 - 10 tepe tagi kapalligina sahip bozuk orman 6rtiisii ile
actk alanlart (tarim ve otlak) uydu gérintilerini bilgisayar yontemleri disinda diger yon-
temlerle yorumlamak suretiyle birbirlerinden ayirt etmek istenildiginde daha da Gnem
kazanabilir. Bu noktadan hareketle, uzaktan algilama verilerini kendi alanlarina iligkin
amaglar icin yorumlayacak arastiricilarin, digerlerine oranla daha dogru sonuglar elde ede-
bileceklerini séylemek mumkindir.

Buraya kadar yapilan acikiamalar, {lkemizde sirdirilen ormancilik galigmalarinda
uydu gériintilerinden yararlanmanin miimkiin olabilecegini; bunun da yorumlamanin kim
ya da kimler tarafindan yapilacagina ve kullamlacak yorum yéntemlerine biyik olgiide
bagl olacagimi gostermektedir. Bu halde, uydu gériintiilerinin ormancilik amaglarina yonelik
galtsmalarda deneyimli ormanci foto-yorumcular tarafindan degerlendirilmesi kosuluyla,
bunlardan gelece kyillarda biyiik yararlar saglamanin olanak dahilinde oldugu sonu¢ ola-
rak soylenebilir.
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REMOTE SENSING DATA RELATED
TO FOREST SURVEYS IN TURKEY

Dr. K. ERDIN, Dr. A. HIZAL
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Abstract

Remote Sensing studies in Turkey haven't been yet reachesd sufficient
level due to the lack of co-operation among investigators who are interested
In remote sensing. Therefore a working group concerning remote sensing
was consisted of several investigators from different branches of science
and a research project on 'Land Use Types in Ankara Province, was planned.
The project was started in 1983, Although the co-operation among the in-
vestigators was very good at the beginning of the project, later it decreased
little by little. However the project was gone on and the investigators who
work at the department of geophysics of Mineral Research and Exploration
Institute, evaluated remote sensing data to classify Main Land Use Types
in Ankara Province. Besides after the classification studies had been comp-
leted, the investigators from the science of forestry chose two test areas
which exist in forested land with dense forest cover to distinguish forest
types in detail using aerial photos. The study showed that the results were
hopeful for future researches,

1. REMOTE SENSING STUDIES IN TURKEY

Turkish earth-scientists have been being interested in remote sensing, ever since
scientists started making use of remote sensing techniques. However the application of
remote sensing In Turkey has not reached sufficient level so far, due to some economic
problems and formalities. Besides lack of co-operation between state services consern-
ing remote sensing has also had an effect on the development of application of remote
sensing. But, the state services have attempted to train well-educated staff and to have
some devices which are necessary to interpret remote sensing products for many years.
Therefore, it may be said that there is a large potential in the field of remote sensing In
our country.

U Forestry Faculty, University of 1stanbul, TURKRY
2 Forest Photogrammetric Directorate, Ankara, TURKEY
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On the other hand to stimulate this potential and to co-ordinate knowledge circu-
lation between the state services, Turkish Society of Remote Sensing and Photogram-
metry was established recently. Consequently, studies in the field of remote sensing in
Turkey have become dense these days.

In our country, Commandery General of Mapping and General Directorate of The
Registration Services have charge of generai mapping and cadastral mapping respecti-
vely. Moreover some state services such as General Directorate of Forestry, Mineral
Research and Exploration Institute and General Directorate of State Hydraulic Works
have been making use of remote sensing techniques for their purposes.

2. REMOTE SENSING APPLICATIONS IN TURKEY

Remote Sensing data in forestry have been widely used in forest planning, mapping,
and detecting forest diseases etc., by foresters. in other words, it was proved that remote
sensing including aerial photography was a very useful tool in forestry.

In Turkey, studies concerning remote sensing applications in forestry are generally
carried out by Forest Photogrammetric Directorate which has many facilities such as
equipment, personnels etc. The service provides important data related to Turkish forests,
therefore we used the facilities of this service in the study.

On the other hand, aerial photography is accepted a branch of remote sensing (Hilde-
brand, 1984). In addition to, forest maps regarding our country have been produced by the
combination of field surveys and aerial photo-interpretation. Hence priority will be given
to discuss the use of aerial photographs in forestry.

2.1. Applications of Aerial Photographs to Forest Surveys in Turkey

First attempt was made to evaluate aerial photographs for the purposes of mapping
and interpretation by foresters in Turkey. Even as OKSAL (1924) stated that aerial photo-
graphs could be used in forestry. In 1925, Commandery General of Mapping started making
the topographic maps at a scale of 1 :25.000. However Turkish foresters haven't gene-
rally paid attention to the application of aerial photographs until the year of 1960,

In 1960's an intensive work was carried out to make forest invertory maps using the
aerial photographs. At the same time, although an attempt was made to solve the problems
of forest surveying, it wasn't accomplished. On the other hand, some services such as
General Directorate of the Registiation and Commandery General of Mapping have started
producing ortophoto-map latterly. We believe that the maps will provide very useful infor-
mation which will be made use by foresters.

The interpretation of aerial photographs covering total forest areas (approx. 21 mil-
lion in hectare) in Turkey was copleted for forestry purposes in different periods. Based

on the information belonging to the previous studies the renew works have just been
started.
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2.2. The Use of Landsat Images in Detecting Land Use Types

These days earth scientists recognize that remote sensing techniques provide very
useful information for lond use studies. Besides, scientists pay attention to resolution
which has become increasigly since 1972 (Table - 1).

Table - I. Some Information Related to Landsat Series
Cizelge - 1. Landsat Scrilerine Ait Bazi Bilgiler
Launch Data Fesciution
Uzaya Gonderiimesi Alansal ¢é6ziimleme (m)
Landsat 1 23 July, 1972 80
Temmuz
Landeat 2 22 January, 1975 80
Ocak
Landsat 3 3 March, 1978 40 - 80
Mart
Landsat 4 16 July, 1982 30 - 80
Temmuz

in addition to, a Franch satellite, SPOT which was planned to launch in 1985, scanner
resolution will be 10-20 m. {Hildebrandt, 1984).

Turkish investigators receive remote sensing products including MSS imag.es (Band
4, 5, 6 and 7) and Computer Compatible Tape {CCT) through Fucino - Italy station. The
products are interpreted for the required purposes.

3. THE USE OF REMOTE SENSING DATA TO DETECT FOREST AREAS
IN TURKEY

In Turkey, each state service has interpreted Landsat images for its purposes due
to the lack of co-operation between them. The matter generally makes the' use of the
images limit. To eliminate the negative situation and to make the co-operation increase
between state services, a working group that consists of various researche':s from Hydro-
logy, Forestry, Geography, Geology, Agriculture and Universities conce.rnmg natural red-
sources was organized. A project related to land use types in Ankara province was planned.
But, the working group separated before reaching its aim. However the r'esearchers have
gone on their studies themselves. Moreover the investigators from the science of foresthry
also lasted their studies in two test sites which are under a dense forest cover. :n : :
study aerial photcs were interpreted for the forestry purposes and results wer‘e e\l;a.uatze
by taking into account other data which were found by the researchers who work in

working group (BASOCAK, 1985).

3.1. Test Sites And Preliminary Studies

Ankara province was choosen as a pilot region for Landsat applications by the working
group (Figure - 1). Forestry sub-working group also selected the Kllecahamam and Neflh-
han National Forests which cover north and west parts of Ankara province as test sites
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to classify forest types in detail {Figure - 1}. The areas of the Kizilcahamam and Nallthan
test sites are 171250 ha. and 215200 ha. respectively (Tabie - 3). While forest vegetation
cover in the Kizilcahamam test site consists of Pinus sp., Abies sp., and Quercus sp.,
Nallihan test site includes Pinus sp., Cedrus sp., and Quercus sp. As mentioned before,
forest inventory maps have been prcduced from aerial photographs in combination with
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rigure 1: Location Map of the Kizilcahamam and Nalbhan National Forest Test Sites

Sekil 1. Kizalcahamam ve Nalliban Orman lsletmeleri Deneme Alavlarimm Mevkii

photo-interpretation and field surveys. Therefore scme information about these aerial

photographs were obtained. On the other hand five Landsat images dated 1975 were

Interpreted. Their reference numbers according to Worldwide Reference System are :
192/32; 191/32; 190/32; 191/33; 190/33 (Figure - 2).

Forthermore aerial photographs being taken nearly same year were evaluated and

other necessary data belonging to the test sites such as topographic and forest inventory
maps with a scale of 1:25.000 were got.

32, Imterpretations of Landsat images and Aecrial Photographs

Boin Landsat images and aerial photographs were interpreted to detect land use
types in the test sites. The following way was succeeded in the interpretation.

3.2.1. Interpretation of Landsat Images :

In the study although we planned to evaluate CCT's, we couldn't interpret them.
Because, the Image Analyser System was out of order. Therefore we tried to find other
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Figure 20 Lansot Images Used In The Study
Sokil 20 Cahismada Kuwllamlan Uydu Goruntiileri

ways. For this purpose false colour composite prints were produced using bands 4, 5 and
7. Besides, bands 5 and 7 were used to make mosaics which were used to interpret vege-
tation cover types of the test sites. On the other hand images 70 mm in size, were eva-
Juated using Colour Viewer 6040-PT., and land use classification systems including a six-
category and thirty eight.subcategory was used to delineate land use types.

Results of Landsat Images Interpretation

Forest boundaries in Turkey have not heen determined yet, although the surveys
have lasted since 1937. On the other hand, these days the use of remote sensing data
provides many facilities for these kinds of studies all over the world. Therefore, the
practical applicability of remotely sensed data to the classification of forest areas and
land use types have to be investigated as soon a3 possible in our country.

The airm of the studies carried out in the Kizilcahamam and Nallthan National Forests
test sites is to determine the degree of the use of remotely sensed data under possi-
bilities which our country has. For this purpose Landsat images were interpreted to dis-
criminate forest vegetation cover and land use types in the test sites and interpretation
boundaries were transfered to 2 map at a scale of 1:500.000. Afterwards the results of
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the Landsat images interpretation were compared to forest vegetation cover and land use
types in the test sites which were mapped with a scale of 1: 100.000 using aerial photo-
graphs combined field surveys.

According to the general results of the research project main land use types distin-

guished in Ankara province using Landsat images were given in table - 2 (BASOCAK,
1985).

Table - 2. Main Land Use Types In Ankara Province
Cizelgo - 2. Ankara ilinde Ana Arazi Kullanma Sekilleri

Land Use Types Area (in Sg. km)

Arazi Kullanma Sekilleri Alan (Km?)
Settlement — Yerlesim 225.00
Agriculture ~— Tanm 16.500.00
Rural and Grassy — Kirsal ve otlak 6.350.00
Forest — Ormaen 6.375.00
Water — Su ylzeyi 430.00
Swamps and Marshes — Batakliklar 11.25
Open areas — Acik alaniar 587.50

Farest areas listed in table - 2 were divided into six categories according to degree of
crown closure of trees, such as -

1) Very dense mixed forest vegetation cover, 2) slightly dense forest vegetation
cover, 3} sparse forest vegetation cover with open, 4) sparse forest vegetation cover
with cultivated, 5) sparse forest vegetation with pasture, and 6) forest area with open
and pasture by geologists who interpreted Landsat images for this purpose. However
degrees of crown closure of trees were not reported as a numeric value, and tree species
were not also stated in this classification. Therefore we slightly modified the classifi-
cation mentioned above, regarding forest areas as shown in table 3 to compare the results
of aerial photographs and Landsat images interpretations,

3.2.2. Interpretation of Aerial Photographs

The aerial photographs belonging to the test sites were interpreted by skilled forest
aerial photo interpreters who work in Forest Photogrammetric Directorate, and interpre-
tation boundaires were transfered to maps with a scale of 1 : 100.000. Field surveys were
also carried out to check the results of aerial photo interpretation,
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3.3. Evaluation of Test Sites

The test sites were selected for the detailed classification of forest areas which were
delineated in Ankara province. For this purpose, forest vegetation cover and land use
types in the test sites were classified in detail using the aerial photographs, the data
chtained from previous studies and field surveys were carried out by the forestry sub-
working group that include skilled forest aerial photograph interpreters. Forest vegetation
cover were divided into three according to the degree of crown closure of trees. Results
related to forest vegetation cover and land use types in the test sites were summarized
below.

1 — Mixed conifers (crown closure : 41 - 100%)
2 — Mixed conifers (crown closure : 11 - 40 %)

3 — Degraded conifers
+ (crown closure : 0-10 %
hardwoods

4 — Open areas (pasture + cultivated)

— Water

[#3]

6 — Settlement

The classification listed above were mapped (Figure 3, 4) and their amounts were
also indicated in table 3.

34. Comparasion of Results of Aerial Photographs and Landsat Images
Interpretations.

The results cf Landsat image interpretation belonging to the Kizilcahamam an'd the
Nallthan National Forests test sites were compared to the results of aerial photo—mt.er—
pretation which were obtained by forestry sub.working group to determine the prac?cal
applicability of remotely sensed data for forestry surveys. The percentages of the clas-
sification units were calculated on maps using dot count and planimeter, The results
obtained are summarized in table 3.

On the other hand, to compare coincidence of boundaries of forested land and open
areas maps were produced using the maps in figures 3 and 4 (Figure - 5).

4. CONCLUSIONS

Based on the information given in table 3, the amounts of forgsted land and open
creas determined using the aerial photographs and Landsat images in the Klznlcaham;m
and Nallihan test sites are 54.700 ha (31.94 %), 48.600 ha (28.38 %): 115.950 ha (67.71 Oo),
122.050 ha (71.27 %) and 91.100 ha (42.33 %), 93.400 ha (43.40 %), 113.200 ha (52.60 %],

110.900 ha (51.43 %) respectively.



Table - 3. Forest Vegetation Cover And Land Use Types In Test Sites
Cizelge - 3. Deneme Alanlarinda Orman Vejetasyon Ortilsii Ve Arazi Kullanma Sekilleri

Test Sites — Deneme Alanlan
Forest Vegetation Cover and Kizilcahamam National Forest Nallihan National Forest Mapping
Land Use Types Kizilcahamam Orman lIsletmesi Nallihan Orman Istetmesi | Symbol
Orman Vejetasyon Ortiisii ve —— —- - — | Haritalama
Arazi Kullanma Sekiller! AP. | 1) LEL12) AP.L LLIL Sembold
Ha % Ha %o Ha % Ha %
Mixed conifers
_ Karigtk ibreliler
2 § (C.c?}: 41-100 % 16.800 981 20.400 11.91 10.700 497 28.700 13.34 1
8« R R T e
9 X Mixed conifers
& 'g Karistk ibreliler
g E {C.c: 11-40 %) 2.600 1.52 — — 27. 400 12 73 62.200 28.90 2
w O — R —— — — e - —_ e e o e i
Degraded Conifers + Hardwoods
Bozuk lIbreliler+ Yapraklilar
(C.c: 0-10 %) 35.300 20.61 28. 200 16.47 53 000 2463 2.500 1.16 3
Total — Toplam 54.700 31.94 48600 28 38 91 100 42 33 93.400 43.40
Open areas — Agik Alanlar !
(Pasture -+ Cultivated) |
{Otlak +tarim) 1 1 15 950 67 71 122.050 71.27 1 13.200 52.60 110 900 51.53 4
S e
Water — Su Yilzeyi § 500 0.29 500 0.29 10 700 4. 98 10.700 4.98 5
Urban — Yerlesim ﬂ 100 0.06 100 0.06 200 009 200 0.09 6
GRAND TOTAL - GENEL TOPLAM’ 171 2.)0 100.00 171.250 100.00 215200 100.00 215200 100.00
1) APl = Aerial Photo Interpretation — Hava Fotografi Yorumu
2) LI = landsat Image Interpretation — Uydu Goriintiisi Yorumu
3) Cc = Crown closure — Tepe Kapalili:
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According to these values concerning total amounts of forested land and open areas
there are no big differences between the results of conventiona! aerial photographic and
Landsat image interpretations.

However it was found that there are important differences between amounts of sub-
categories of forest vegetation cover in both test sites.

On the other hand the degrees of coincidence of the mapping units of forest vege-
tation cover and land use types determined on both aerial photographs and landsat images
were found low in both test sites. For instance; the amounts of the areas which do not
coincide with each cther in the Kizilcahamam and Nallihan test sites are 34.16 % and
17.62 % respectively (Figure - 5). But a large part of these amounts results from the dif-
ferences between degraded conifers + hardwoods (mapping symbol, 3) and open areas
{mapping symbol, 4). For example, while the amount of the areas without having clear
coincidence is 24.00 % in the Kizilcahamam test site. this amount In the Nallihan test site
is 14.75 %.

As mentioned before Landsat images and aerial photographs were interpreted from
forestry point of view by geologists who had no forestry background and skilled forestry
officers respectively. And yet, it is very clear that if interpreters are not forestry officcrs,
it is very difficult to draw correct boundaries to distinguish forest vegetation cover ac-
cording to the degrees of crown closure. This situation is more important, if one wants
to interpret remotely sensed data to separate degraded forest vecetation cover having
0- 10 percent crown closure degree and open areas (pasture and cultivated). Therefore
the differences as stated above may have arisen from 'interpreters. Besides it may be
said that boundaries between sub-categories of forested land and land use types can
have been determined much more correct on the aerial thotographs than those of Landsat
images owing to the skilled forest interpreters. This matter proves that if one interprets
remotely sensed data for subjects concerning his field, he will obtain more successful
results.

The explanations were given so far, show that it is possible to use Landsat images
to distinguish forest vegetation cover and land use types in Turkey, if they are interpreted
by skilled interpreters. Thus, it was stated that Landsat images were used in the studlies
regarding forest planning and diseases (KENNEWEG, 1934}. On the other hand these days
detailed land use maps can be produced using digital data in mary developed countries.

So far we have used aerial photographs in forest inventory, forest surveying and land
use planning in Turkey. However we still have very serious problems in relation to forestry
and land use. To solve those kinds of problems we have to produce necessary information
in a short time and at the lowest possible cost. For this purpose, we believe that remote
sensing can provide very useful information for our aims.



Figure 3 : Forest Vegetation Cover And Land Use Maps Of The Kizilcahamam National Forest Test Site

Sekil 3 : Kizilcahamam Orman lIsletmesi Deneme Alaninda Orman Ortiisii ve Arazi Kullanma Haritalan

From Aerial-Photo Inteiprctation + Field Survev From Landsat Image Inicrpretation + Field Survey
Hava Fotografi Yorumu + Yersel Calismadan Uydu Goriintiisti Yorumu + Yersel Cahismadan

For Symbols Scc Table — 3.
Semboller f¢in Cizelge - 3'c Bakimz

Figure 4: Forest Vegetation Cover And Land Use Maps Of The Nallthan National Forest Test Site

Sekil 4 : Nallthan Orman Isletmesi Deneme Alaminda Orman Vejetasyon Ortiisii ve Arazi Kullanma Haritalari.

From Aerial Photo - Interpretation + Field Survey From Landsat image Interpretation + Field Survey
Hava Fotografi Yorumu + Yersel Galigmadan Uydu Gériintiisii Yorumu + Yersel Caligmadan

For Symbols See Tadle -3.
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Figure 5 : Comparison Of The Coincidences Of Boundaries Of Foresied Land And Open Areas In Test Sites

Sekil 5: Peneme Alanlarindaki Ag¢ik  Alaniar o Ormanhik Arazinin Swurlannin Uvumluluklarimin . Karsiastirdmast

A — Kiuzilcahamam Test Site B -— Nallihan Test Site

Kizilcahamam Deneme Alam Nailtihan Deneme Alarni

Symbols:

Forested land having clesr coincidanoe

Open areas { pasture + culiivated ) havisg
]

clear coincidence
Areas without hsving coincidenoce
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