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ONSOZ

Harita Miihendisligi , gelisen teknolojiyle de birlikte bir ¢ok
bilim daliyla igbirligi i¢inde olan bir miihendislik dalidir.Konum
iizerinde yapilan her tiirlii bilimsel ¢alisma bu alanla iligkili olarak
ele alinmaktadir. Giiniimiizde ¢ok sik kullanilan bilgi sistemlerinin
konumla iligskilendirmesi gerekliligi harita miihendisligini inter
disipliner bir dal haline getirmektedir.

Bu kitabin amac1 gerek harita miithendisligi ve gerekse harita
miihendisligiyle disiplinler arasi yapilan ¢aligmalar1 degerlendirmek
ve kullanicilarin hizmetine ve bilgisine sunmaktir. Mekanla ve
konum bilgisiyle iligkilendirilen tiim miihendislik dallarinin
yayinlarin1 degerlendirmek hedeflenmektedir.

Sehir ve bolge planlamasi , insaat , jeoloji,mimarlik , enerji
sistemleri , orman ,peyzaj mimarligi, ziraat gibi konumsal bilgi
iizerinde calisgan  bilim dallariyla yapilan yayinlar bu kitap
kapsaminda yer alabilecektir.Uzaktan algilama , Cografi bilgi
sitemleri,Bilisim  teknolojileri gibi mekana dair bilgi {ireten
yayinlarda bu kapsamda yer alacaktir.

Gilintimiizde konum bilgilerinin atmosfer disindan da elde
edilmesi nedeniyle uydu ve uzay teknolojilerinin ve uydularin
cektigi resimler iizerinden elde edilen konumsal bilgilerin tiim bilim
dallarinda kulanilmasi da bu tiir yayinlarin bu kitap kapsaminda
degerlendirmemizi saglayacaktir.

Gayrimenkul degerleme konusu da hem harita miithendisligi
ve hem de ekonomi ile ilgili bir ¢ok bilim dalinin ilgi alanina



girmektedir. Gayrimenkul degerleme konusundaki c¢aligsmalarda bu
kitapda yer alacaktir.

Bu kitabin tiim yararlanicilar i¢in hayirli olmasi diliyor.
Tiim boliim yazarlarimiza simdiden tesekkiir ediyoruz.

Editor
Dog. Dr. Fazil Nacar
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BOLUM |

Acik Maden ocaklarimmin Rehbllltasyonu konusunda
oneriler: Osmaniye Ornegi

Fazil NACAR

1.Giris

Ulkelerin enerjiden sonraki temel gereksinim maddeleri
endiistriyel kayaclar ve minerallerdir. Tiirkiye yer alt1 ve yer iisti
kaynaklart bakimindan zengin bir iilkedir ve yer {istii kaynaklarini
olusturan kayaglarin maden ocaklari isletmeleri ile ¢ikartilmasi tilke
ekonomisi icin 6nem arz etmektedir (incekara vd., 2018). Tas
ocakeiligi toplum ve gevre icin olumsuz bir endiistri olabilse de, tas
ocakciligmin gerekliligi yadsmamaz. Insan uygarligmmn sanayi
devriminden bu yana oldugu gibi devam etmesi i¢in, evlerimizin
temellerini, ¢cimento, beton, asfalt ve kirmatasli ulasim yapilarini ve
diger endiistriyel kullanimlar1 olusturmak ig¢in tas ocaklarindan
kaynaklarin  ¢ikarilmasina  ihtiyacimiz ~ var.  Asindiricilar,
baglayicilar, katki maddeleri ve ¢at1 kaplama olarak. Diinya ¢apinda
milyonlarca insan tas ocake¢iligi uygulamalarinda istthdam
edilmektedir ve bu nedenle tas ocagi endiistrisinin kaldirilmasi
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sayisiz aile i¢in is kaybina neden olacaktir. Bu nedenle, tas
ocake¢iliginin olumsuz etkilerini gidermek i¢in, tas ocaklar: faaliyete
gectikten sonra kaynaklar tiikkenen alanlar1 baska uygulamalar i¢in
kullanmaliyiz. Tas ocagl sahalarmin ¢esitli  siirdiiriilebilir
kullanimlara potansiyel doniisiimii, yalnizca tas ocakg¢iliginin
olumsuz etkilerini gidermekle kalmayacak, ayni zamanda daha
biiylik sosyal, ¢evresel alanlar yaratabilir.

Maden ve Petrol Isleri Genel Midiirliigii (MAPEG)
tarafindan yayinlanan verilere gore 2021 yilinda faaliyette olan
mermer ocaginin da bulundugu II(B) gurubu sayis1 bir dnceki yila
gore %127 artarak toplam 4647 adet olmustur. Ayrica MAPEG
tarafindan Tiirkiye’de madencilik faaliyetleri i¢in arama ve isletme
olarak iki adet ruhsat verilmekte olup mevcut durumda yaklasik
olarak toplam 14.721 adet agik maden sahasinin isletme ruhsati
bulunmaktadir (URL-1).

Diinyada birc¢ok iilkede yasal diizenlemeler ve uygulamalar,
madencilik faaliyetleri nedeniyle bozulan arazinin, madencilik
faaliyetleri sona erdiginde yeniden diizenlenmesini ve gerekli
kilmakta ve desteklemektedir. Doga onarimiyla ilgili yapilan
uygulamalarin sonuglarina goére madencilikle bozulmus dogal
peyzajin, onarim ve yenileme c¢alismalariyla, dogaya yeniden
kazandirilmasini  mimkiindiir.(  Yasam  Ulusoy*, Tiilay
Ayashigil,2012)

Yiizey madenciliginin bazi olumsuz etkileri vardir.
Gorcelioglu (2002)’de bu etkiler Darmer (1992)’ ye gore asagida
siralanmustir.

e Bitki Ortiisiliniin tahribati dolayisiyla dogal besin zinciri ve
madde dongiilerinin zarar gérmesi

e Maden alanindaki yiizey ve yer alt1 sularinin yapilarinda ve
niteliklerindeki olumsuz degisiklikler,

e (evresel toz ve gliriiltii etkisi,

e Jeomorfolojik yapinin olumsuz yonde degisimi,
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e Alanin ¢evresi de dahil olmak {izere iklimsel degisimler,

e Toprak canlilarinin ve o alandaki faunanin kaybi ya da zarar
gormesi,

e Verimli iist toprak kaybi, @ Gorsel bozukluklar ve canli/
kiiltiirel varlik kayiplaridir (Kalayc1 2016)

Bu kapsamda Osmaniye ilinde bulunan faaliyetini yitirmis
belirledigimiz tas ocaklarinin  (Sekil-1) rehabilitasyonunun
tasariminda herhangi bir ekosistemin dort temel boyutu dikkate
alimmalidir; manzara, fonksiyon, yapi ve bilesim. Nohuttepe,
sakizgedigi kum ocagi ve g¢agsak maden ocag (Tablo-1)
rehabilitasyon uygulamalarinda bu dort temel boyut dikkate alindi.
Buradan, dort temel boyuta dayali bir ¢erceve, birlikte kendi kendini
idame ettiren ve direngli bir ekosistemi amacglayan maden
rehabilitasyonunu planlama, iistlenme ve izleme araci olarak
onerilmektedir. Bu ¢er¢cevenin unsurlari endiistride kullanilmaktadir
ve arastirmalarla desteklenmektedir. Cergeve, bir endiistri standardi
olarak kullanilabilir, diizenleyici kurumlar tarafindan kullanilabilir
ve potansiyel olarak diger modellerle birlikte ve diger rehabilitasyon
ortamlarinda kullanilabilir.Madencilik yapilmis saha da biitiiniiyle
yeni ve baslangigdan degisik bir diizenleme ig¢in gerekli kosullarin
olusturulmasina rehabitasyon denmektedir. (SIMSIR et al., 2007)

2.Materyal ve Metot
2.1 Calisma Alani

Osmaniye sehri  Cukurova'nin ve Akdeniz Bolgesi'nin
dogusunda bulunmaktadir Doguda Gaziantep, batida Adana,
kuzeyde Kahramanmaras giineyde Hatay, illeri ile komsudur. ilin
bat1 kesimlerinde doguya dogru Adana ovasi ovalari uzanir.
Osmaniye'nin giineyinde Iskenderun Korfezi'nden itibaren uzanan
Amanos Daglari, kuzeybati ve kuzeydoguda uzanan Toros Daglari,
doguda Diildiil ,Dumanli, ve Tirtil Daglari ile ¢evrilidir. 1933 yilinda
ilce haline getirilerek Adana'ya baglanan Osmaniye, 1996 yilinda
80. il olarak yeni idari yapisina kavusmustur. Akdeniz Bolgesi ve
Cukurova'nin dogusunda yer alan Osmaniye; 35 52'-36 42' Dogu
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Meridyenleri ile 36 57'-37 45' Kuzey Paralelleri arasinda yer alir.
(Kog,E.2008)

Ilin deniz seviyesinden yiiksekligi 121 m ve yiizol¢iimii 3222
km2 'dir. Akdeniz'e 20 km uzakliktadir. Osmaniye ,Tiirkiye'nin
cografi alan bakimindan 67. biiyiik ilidir. Osmaniye, Akdeniz
Bolgesini Dogu ve Gilineydogu Boélgelerine baglayan karayollarinin
gecis giizergahi iizerinde bulunmaktadir. Osmaniye ilinde niifus
arttikca, enerji, konut ,iletisim, ulasim vb. alanlardaki ihtiyaglar da
artmaktadir. Bu artisin, kentlesme ve sanayilesmenin cevreye
olumsuz etkileri goz ardi edilemeyecek kadar onemlidir. (Kog,
E.2008)

2.2. Acik Maden Ocaklar1 Kulanim Mevzuati

1. madde — Amag, devletin kontroli ve tasarrufu altindaki
maden kaynaklarimin aranmasi, isletilmesi, gelistirilmesi ve
iiretilmesi amaciyla Bakanlik¢a gercek ve tiizel kisilere belirli bir
siire i¢in hak verilmesine iliskin mevzuati diizenlemektir.

2. madde Kapsam — 1) Petrol, dogal gaz, jeotermal ve su
kaynaklar disinda, yer kabugunda ve su kaynaklarinda dogal olarak
olusan, ekonomik ve ticari degeri olan her tiirlii madde maden olarak
kabul edilir. (2) Bu Yonetmelik; a) Ruhsat ve sertifika verilmesi,
maden arama, isletme donemi islemleri, ruhsat alanlarinin
degistirilmesi, faaliyetlerin denetlenmesi ve kontrolii, kesif hakki,
terk, iptal, devir ve devir, arama ve isletme ruhsati asamalarinda
maden arama ve iiretim esaslari, Genel Miidiirliige teslim edilecek
rapor, proje ve belgeler, 6denecek fiyatlar, alinacak isletme izinleri,
maden sicili, kamu yarar1 ve kamulastirma islemleri, b) Maden
arama ve isletme faaliyetleri ile kamu veya gercek/tlizel kisilere ait
kamu yararina olan yatirrmlar Kamu kurumlarinin birbirleriyle,
maden arama ve isletme faaliyetlerinin uygulamalari nedeniyle
imkansiz hale gelmesi ve kamuya veya gercek/tiizel kisilere ait
yatirrm ig¢in bagka alternatif alanlarin bulunamamasi halinde
yapilacak prosediirler, c)Kamu kurum ve kuruluslarinin yaptig
kamu yatirnmlarindan sorumlu sirket tarafindan veya yap-islet-
devret modeliyle projeler. Kullanilacak yapt ve ingaat
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hammaddelerinin iiretimine iligskin izin verilmesine iliskin usul ve
esaslar1 kapsar.

Materyal olarak ulusal ve uluslararasi makale, bildiri,
Osmaniye Cevre ve Sehircilik il miidiirliigii ve Osmaniye i1 Ozel
idaresi datalari, rapor ve planlarilan analiz edilmistir. Kaynaklar,
bolgenin ve bdlgenin dogal ve kiiltiirel yapisina iliskin plan ve
raporlar, hava fotograflari, lisansiistii tezler ve arastirmalardan
olugsmaktadir. Ayrica arastirma alaninda yiikseklik o6rnekleri ve
fotograflar alinarak peyzaj tespiti yapilmistir.

2.3. Harita Uzerinden kiibaj Hesab1

Gelisen bilgisayar destekli ¢izim yazilimlart (Netcad)
sayesinde geleneksel yontemle (elle ¢izim) belirli mesafelerde
ve/veya uygulama noktalarinda (giizergahin esyiikselti egrilerini
kestigi noktalar vs) en kesit alimlar yapilirken, glinlimiizde istenilen
araliklarla (metre ve/veya cm) en kesitler alinarak kazi-dolgu
hacimlerinin, 3 gercege daha yakin tahmin edilmesine imkan
saglanmaktadir. S6z konusu yazilimlar  sayesinde, ol
projelendirilmesinde temel altlik olarak kullanilan farkli es yiikselti
egrilerine-araliklarina sahip topografik altliklar (1/25000, 1/10000,
1/5000 vb.) kullanilmustir.

2.4. Google Earth Uzerinden Kot Hesabi

Haritada ¢izilen yolun (hattin) en kesitini ¢ikartmak i¢in
uygulama tizerinden Yiikseklik profiline girilmesi gerekir.Yolun
kotu ve egimi her nokta i¢in alinabilmektedir. Yiikseklik profili
olusturmak amaciyla, ilk olarak en kesitini ¢ikarmak istediginiz hatti
cokgen ve ¢izim araciyla tanimlamak ya da Yerler panelinden bir yol
se¢ilmesi gerekmektedir. Daha sonra, Yiikseklik profili iki durumda
goriilebilir. Diizenle> Yiikseklik Profilini Gostere tiklayarak veya
Yerler panelinden yola sag tiklayip Yiikseklik Profilini Goster
tiklayarak kot verileri elde hesaplanabilir.
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3. Uygulama
3.1. Topografik Harita ve Google Earth Uzerinden kiibaj hesabi

Adana-Sanliurfa otoyolu yapimi igin agilan nohuttepe kum
ocagi , sakizgedigi kum ocag1 ve Cagsak mermer ocagi agik ocak
madenciligi yani hammadde tedarik amacli madencilik isletmesi
yapilmaktadir. Acik ocaklarda maden yatagi mineral veya
tabakalidir, ylizeyin sekli gibi arazi 0Ozellikleri rehabilitasyon
siirecini belirler ve etkiler. Bu ¢alismada Osmaniye Ili Merkez ilgede
secilen 3 adet agik maden ocaginin (sekil -1 ve Tablo-1) kiibaj hesabi
yapilmigtir.

Tablo 1 Maden Ocagu Listesi

izin
isleticinin Adr-0nvani BulunduguYer Hammadde Cinsi Ruhsat Alani (hektar) Siiresi isletme Yontemi
(yd)
Karayollan 5.~ f 1 ive- Nohutepe Kayii 33.66 * | patlatmase
Béilge Mid(rl Ggi Kum
Karayollar 5. Osmaniye- Sakizgedigi Koy 15.75 * Patlatmasi
Béilge Mid(rl Ggi Kum
Ozel Tesebiis Osmaniye- Cagsak Koyli  [Mermer 28 * Patlatmasiz

Sekil-1 Kum Ocagi Bélgeleri
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3.1.1 Nohuttepe Kiibaj Hesabi

1/ 25000 lik haritalar kullanilarak izohips egrili haritadan
sayisal arazi modeli (SAM) iiretilmistir. (Sekil 1). Sayisal arazi
modeli iiretiminde kullanilan ydntemlerle arazi topografyasini
bilgisayar ortaminda modellemektedir. Bu ¢aligmada SAM iiretimi
asamasinda liggenleme metodu kullanilmistir. SAM bilgilerine gore
en disiik arazi kotu 113 m, en yiiksek arazi kotu 142 m ve ortalama
yiikseltisi ise 127.5 m’dir. Nohuttepe kdyii sinirlarindaki tag ocagi
102ada 7,14,15ve 131 nolu kadastro parsellerinde yer almaktadir.

“~ia

Sekil-2 Nohuttepe SAM modeli
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Son durum i¢in ise Google earth kullanilarak kotlar alinip egri
gecirilip liggenleme yapilarak son durum SAM iretilmistir.(SEKIL

Sekil-3 Nohuttepe Google earth kulanilarak hazirlanan kulanim
sonrast arazi modeli

Uygulamada enkesit araligt 20 m olmak tizere bilgisayar
ortaminda otomatik olarak tespit edilmis olan 40 adet enkesit i¢in,
toplam kazi hacmi 2469396.348 m3 , toplam dolgu hacmi
6672490.820 m3 , net hacim ise 4203094.47 m3 (2469396.348 m3 -
6672490.820m3=-4203094.47 m3 ) olarak hesaplanmistir.(Tablo-2)

-14--



TABLO 2 Nohuttepe Kiibaj Hesabi

e Aaw N MONUIATIE 1ACIN won
Yilemetre | Deadian ) ") ) et n AR s} NOMULATIF EACIM unon
w | wm | e W ) WA ) Kileaetre | Unablak ) Ll ") wim
0.00
PP e 2 z 0,000 =) W | X N i W ey}
0.0 1m0
e G gl PR e Suansadion el 04640, 00 P 335 204 8328.27 RETERTY NPTRORTH IR
0e200 860 0.340] €708, 150 “430 002 2.0 86 ml 196683
20.00) wss.an| 2978 " o 101 "
Py s19:004] 10004 sanaol sssecr:ze]  owaenien 0+680.00 TR Bl 10 ml s ml 3000584100
20.00) 756.0%0) 31068 S66.760] 2342170 I
0e240 Q0] 100 $012.008] 1306916.730 “1297904 23| -
20.60 seon. el 2m90 £+700.00 275,107 12684640 1267350, 380] 460032 IIQI “HMINAR
00240 104 00| 1426 92 2213 610] 1990200000 1808 412 A05.190] 245886740
20.00 o 30| 20mse o a1 ey
Py s834.900] 1300 si2s0. 000l soceasy. ool  ~30e37ss.e2a) 04720.00 1505412 11834 1305243.578] 4esents ml ~3500076.062
20.00 o000 2000004 45048.760] 118
04300 3. 650) s242¢ 0000 000| 2333908 050] 2024867012 x " o 18
o wase sl 1aeres 4740.00 158.064) Semd 1356269 ml %m0 «cl ~¥109020. 32
00320 2483209 13240 01 193667 020 23s0as0.310]  -221499) 302 $3832.4030] 13%047
20,00) ooss 20| 19278 " o
o suvoml oom soane: ool saenasr: 000l <a0eeLenssa £470.00 3060.008]  7619.00 mzm.ml L) m‘ ~3700236. 442
20,00) o] 1 4328.450] 143780, 660
S el et (Rl Wr=~cre pgprorersres Bialditiin Rt Hiblnsinnllors 780 R G m—I—I 1516080, 38| Saeetae 20| -3easgse. 392
e300 1940.008] 360791 FETP LT FSTEeTTRT) IS THTI TR IH 2.00 157620.000] 133424.3%0)
20.00) 2600 000 sveme o v "
0s400 o0 J0NTY 508 3932422 4M0) 2807440 c.‘cc W — ﬂi‘ 03[ €553 g 1‘5‘Z7i i 5‘7“’: 2 .3'25:’2 ch
20.00 1me 0] sane 0.0 135150, 910] 14881
i oy il Iishiiny gereveryom pppevropen Bkt ki Bctsanii 0442000 CORTY TR 17500%¢.228) 86282 ml “HIH2L8.582
00440 ws.00| 0230 20936 v08| 2936218 4%0]  ~2¢esam0 703 1M71.050] 137495360
20.00) a2 o] $r010. " I §
04460 nam| amn 20 o] s 60| 2w ) 594N SeM.70 1900000.420] 516574 “ql NN
20.00) EERPN ] TR 134066.200] 123973260
Oedo0 TP DN Ny prosrT gy 422081 0%8] 2054400 490 26T 40 440,306 652,858 2042074 3281 H‘lmc “cl ~3847646.52
00800 wns| PULTTERTT] RTSTTSTIERY] MR TTL IR 166320, 660] 13643
20.00) N s20| et " o »
o830 Foregpyn (RUV ases0n.seo] sazoes.ceol  ~36ce07. 683 S244.000]  €730.912) 2208954, 979] €02€158 !(CI ~30160.562
20.00 456 0] s0asr 135501.050]  161149.320
00840 ez 1| seoe 0200230 02802 m0] 209310 442 q LA
0. vems 000l 11904 4305.309] 9384020 pELTH ull 107305.2¢0]  -3042000.3%2
0360 M | e RLTEICET] RTTRTIRT EEEETEITITH 70086,550]  206350.030
0.00) nsee 000 1200m " "
o PUPTON | sesaze238] sseresn 0] ~mreseas.ass 2703, 350 12260983 AL ‘Sll €402655.200] 989071402
20.00) ™8 .200] 13000y R0 19488
0e400 072.972] 78881 60005 210 3708193 200 000 W2 "
2.0 e o] 1oves.¢ 1085077 200,782 s 728| 550252, 640) 4246076502
04420 [CIRI EOO sen2 10| ez o) 2314010082 2060 M0
20,00 RITLRIT LT " "
0640 wesens| son 1042220, 020] 4e300as 930]  ~2932229 002 LB I | | Hins ml .0l -0
20,00 PETORLY) ERUITTPR

--15--



3.1.2 Sakizgedigi Kiibaj Hesab1

1/ 25000 lik haritalar kullanilarak es yiikselti egrili haritadan
sayisal arazi modeli (SAM) iiretilmistir (Sekil 2). SAM iiretiminde
kullanilan teknikler arazi topografyasini bilgisayar ortaminda
modellemektedir. Bu c¢alismada SAM iiretimi asamasinda
iicgenleme metodu kullanilmistir. SAM bilgilerine gore en diistik
arazi kotu 47 m, en yiiksek arazi kotul38 m ve ortalama yiikseltisi
ise 92,5 m’dir.Toprakkale il¢esi Arslanpinari koyti sinirlarindaki tas
ocagi 115 ada 2 nolu kadastro parselinde yer almaktadir.

' —T
Tt sy sl

Z ' o ) /l "

ot o TN

L TP 5 >
vy

Sekil-4  Sakizgedigi SAM modeli

Son durum i¢in ise Google earth kullanilarak kotlar alinip egri
gecirilip liggenleme yapilarak son durum SAM iiretilmistir.(Sekil -
5)
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Sekil-5 Sakizgedigi Google earth kullanilarak hazirlanan kulanim
sonrast arazi modeli

Uygulamada en kesit araligit 20 m olmak {izere bilgisayar
ortaminda otomatik olarak tespit edilmis olan 34 adet en kesit i¢in,
toplam kazi hacmi 336961.700m3, toplam dolgu hacmi
134130.102m3, net hacim ise 202831.598 m3 (336961.700m3-
134130.102m3=-202831.598 m3) olarak hesaplanmistir.(Tablo-3)
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Tablo-3 Sakizgedigi Kiibaj Hesabt
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3.1.3 Cagsak Kiibaj Hesabi

1/ 25000 lik haritalar kullanilarak es yiikselti egrili haritadan
sayisal arazi modeli (SAM) iiretilmistir (Sekil 3). SAM iiretiminde
kullanilan teknikler arazi topografyasin1 bilgisayar ortaminda
modellemektedir. Bu c¢alismada SAM iiretimi asamasinda
iicgenleme metodu kullanilmistir. SAM bilgilerine gore en diisiik
arazi kotu 736m, en yiiksek arazi kotu772 m ve ortalama yiikseltisi
ise 754 m’dir.

Sekil-6 Cagsak SAM modeli
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Son durum i¢in ise Google earth kullanilarak kotlar alinip egri
gecirilip liggenleme yapilarak son durum SAM iiretilmistir.( Sekil-7

Google Ea

Sekil-7 Cagsak Google earth kulanilarak hazirlanan kulanim
sonrast arazi modeli

Uygulamada enkesit araligt 20 m olmak iizere bilgisayar
ortaminda otomatik olarak tespit edilmis olan 12 adet enkesit i¢in,
toplam kazi hacmi Om3, toplam dolgu hacmi 137111.660m3, net
hacim ise -137111.660m3m3 (0Om3-137111.660m3=-
137111.660m3) olarak hesaplanmistir.(Tablo-4)
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Tablo-4 Cagsak Kiibaj Hesabi

Ara ALAN HALIM KUMULATIF HACM BRLKMER
Kilormetre Uzakdk =] n3) n3 DECER!
L] FARMA DOLMA TARMA DOLMA TARMA IXLMA
oo

0404000 661 KO8 +0000
2000 13247760

0+06000 663168 13247760 13247760
2000 16420940

0+080,00 978526 29668700 29668,700
2000 1 7154840

0+10000 736358 46823340 46823540
2000 122300 30

0+12000 486455 59053670 59053670
2000 8488510

0+1 4000 362.3% 67542180 B7H2180
2000 8308300

0+16000 468434 75830480 75850 480
2000 10666930

0+18000 598259 8651 7410 ‘BE517410
2000 125381 70

0+20000 701.558 9951 5580 ‘99515580
2000 13821 870

0+22000 680529 113337450 113337450
2000 13533620

0+24000 672733 126871070 ‘| B6BTI 070
2000 10240590

0426000 351 326 137110 660 137111 660
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3.2. Oneri imar Planlarinin Hazirlanmasi
3.2.1 Nohuttepe Oneri imar Plam

Yapilan kiibaj hesaplar1 dikkate alinarak hazirlanan 6neri imar
planinda nohuttepe kum ocag i¢in Park , yesil alan ve dinlenme ve
eglence tesisler i, macera alani, Su sporlari alani, su kenari
rekreasyon alani, dageilik ,piknik ve kamp alani v.s (166746.933
m2).Arastirma ve egitim ve amacgh doga gozlemleme ve koruma
alani, parkur, dogal hayati izleme ve tanima alani, kus rasat kulesi
gibi alanlan kapsayan agaclandirilacak alan (36494.322 m2). Oyun
ve spor alami kapsayan spor tesisi alan1 (71389.351 m2) ve silahli
sporlar icin atig poligonu alan1 (21698.333 m2) olusturulabilir. (
Oneri Imar Plani - 1)

Kiibaj hesaplamalar1 dikkate alinarak hazirlanan 6nerilen imar
plani, Nohuttepe kum ocagi i¢in dinlenme ve dinlenme tesisleri,
eglence rekreasyon alani ve macera alani, su ve dag sporlari alani, su
kenar1 dinlenme alani, piknik ve kamp alani, bitki gdsterimini
icermektedir. bitki tanimlama amagli alan. genis bir rekreasyon alani
(166746.933 m2). Agaclandirilacak alan (36494.322 m2), doga
gozlem alani, doga parkuru, yaban hayati1 gézlem ve tanima alant,
doga koruma, arastirma ve egitim amacli kus gozetleme kulesi gibi
alanlar1 kapsamaktadir. Oyun ve spor alanlarini kapsayan spor tesis
alan1 (71389.351 m2) ve silahli sporlara yonelik atis poligonu alani
(21698.333 m2) olusturulabilir
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NOHUTTEPEKOYU KUM OCAGI ONERI IMAR PLANI
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Sekil.8. Nohuttepe Oneri Imar Plan:
3.2.2 Sakizgedigi Oneri iImar Plam

Sakizgedigi kum ocagi i¢in kismen sehirden daha uzak bir
noktada bulundugu ve Adana-Sanliurfa otoyoluna baglanti imkani
oldugu i¢in Oneri imar planinda Cop Toplama-Tasfiye Yerleri alani
(64222.151 m2). Ekolojik dengeyi yeniden saglamak i¢in mevcut
ekosistemle uygun yeni ormanlik (34137.325 m2) ve
¢imlik(46580.934 ) alanlar olusturulmustur. ( Oneri imar Plan1 - 2)
Uretimi sona ermis maden sahalarinin  yeniden ihyasinda
bozulmamis yakin c¢evre dogal peyzajlarinin varligi, bolge
peyzajinin gostergesi olmasi bakimindan ¢ok dnemlidir.
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SAKIZGEDIGI KOYU KUM OCAGI ONERI IMAR PLANI
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Sekil 9. Sakizgedigi Oneri Imar Plan:
3.2.3 Cagsak Oneri imar Plam

Cagsak maden ocagi Alan1 orman sayilan alandadir.. Simdiki
arazi kullanimi maden ¢ikarma calismalarindan oOnce alan koru
ormani olarak isletilmistir. Cagsak maden ocaginin maden ¢ikarma
calismalar1 oncesi kullanim seklinin orman alani olmasi dolayisiyla,
orman olarak kullanilmasi daha uygun olacaktir. Bu durumda dogal
ekosistemi yeniden canlanacak, gordiigii fonksiyonlar ve ekonomik
acidan kiymetlenecektir. Bu yiizden 6neri imar planinda tiim maden
sahasi tekrardan agaglandirilacak alan ( 28185.455 m2 ) olarak
belirlenmistir. ( Oneri imar Plan - 3)
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CAGSAKKOYU MADENOCAGI ONERI IMAR PLANI

Sekil 10 . Cagsak Oneri Imar Plam
3.3. Arazi Planlamasi1 Konusunda Degerlendirme

Arastirmam, hem eski hem de yeni her tas ocagi i¢in bir kazi
sonrasit planin uygulanmasi gerektiginin farkina isaret ediyor.
Toplum, c¢ok sayida endiistriyel siirecimiz igin gerekli olan
malzemeleri teslim etmeden tas ocak¢iligini durduramaz, ancak tas
ocaklarini artik ¢alisir durumda degilken terk edersek, araziyi bosa
harcar, sehirleri kirletir ve dogal yasam alanlarinin bozulmasina izin
veririz. Tag ocaklarinin sonradan kullanilmasi, tas ocak¢iliginin halk
tarafindan kabuliinii arttirdigi ve eski tas ocagi sahalarimin sadece
bozulmus alanlar olmadigini, araziye katma deger saglayabildigini
ve hatta bir bolgenin kalkinmasi igin bir katalizér goérevi
gorebilecegini gosterdigi icin Oonemlidir. Osmaniye’ye ait Arazi
rehabilitasyonu, tas ocak¢iliginin 6nemli bir pargasidir ve bozuk
alanlar1 yeni siirdiiriilebilir arazi kullamimlarima uygun hale
getirmeyi amaglar ve bu tlir uygulamalarin norm olmamasi hayal
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kiriklig1 yaratiyor. Tas ocaklarinin rehabilitasyonu o kadar ¢ok
olumlu sosyal, ekonomik ve ¢evresel sonu¢ verebilir ki, ancak
kaynaklar1 tiikendikten sonra topluma yeniden kazandirilmalar
mantiklidir. lyilestirme, ¢ogu tas oca@i sahasi icin maliyetli bir
basar1 olsa da, sundugum ocaklarda goriilen faydalar, faydalarin
maliyetlerin nasil agir basacagimi ve sehirlerimizi ekolojik olarak
daha saglikli ve estetik olarak daha hos hale getirmek i¢in 6nlemler
olarak uyarlanabilir yeniden kullanimin {istlenilmesi gerektigini
gosteriyor. Tas ocagi isleten ve bu alan1 kullanacak kisilerin
bilinglendirilmesi ve resmi gazetede yayimlanan "Madencilik
Faaliyetlerinden Zarar Goren Arazilerin Yeniden Kazandirilmasina
Dair Yonetmelik" maddelerinin uygulanmas: i¢in gerekli kontrol
tedbirlerinin alinmasi gerekmektedir. Bu calisma ile yenilenebilir
yesil bir doga ve yasam ortami diizenlenmelidir.

(Cindik & Acar, 2010)

Tas ocagl isleten ve bu alam kullanacak Kkisilerin
bilin¢lendirilmesi ve resmi gazetede yayimlanan "Madencilik
Faaliyetlerinden Zarar Goren Arazilerin Yeniden Kazandirilmasina
Dair Yonetmelik" maddelerinin uygulanmas: i¢in gerekli kontrol
tedbirlerinin alinmasi gerekmektedir. Bu calisma ile yenilenebilir
yesil bir doga ve yasam ortami diizenlenmelidir.

4.Bulgular ve Tartisma

Imar planlar1 sehrin daha planli gelismesi ve sehirde yasayan
hemsehriler i¢in daha iyi bir yasam kalitesi sunmak igin
yapilmaktadir. Bu amagla plan yapilirken sehrin ve sehirde yasayan
niifusun iyi arastirilarak analiz edilmesi gerekir. Sehrin 20 yillik
gelecegini planlayan nazim imar plani ve bu planin uygulamasini
gosteren uygulama imar plani arazi kullanim , koruma eve kisitlama
kararlar igerir.

Tas ocaklarinin  isletme faliyetini yitirmesi sonucu
yapilan kiibaj hesaplar1 sonrasi toplam kazi hacmi toplam dolgu
hacmi net olarak hesaplanmistir. Bu bulgular sonucunda kamu ve
ozel sektorde ihtiyaclar disiiniilerek degerlendirme sonucu
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belirlenen tas ocaklar i¢in doga koruma rekreasyon alani , , egitim
ve aragtirma amagli doga rasat alan1 , doga ylriiylis alan1 ,ve
cogunlukla eski haline dondiirme amacl agaglandirma alani, oyun
ve spor alani, atis poligonu ve ¢6p toplama tasfiye yerleri yada
yenilene bilir enerji igin gilines enerjisi santralleri diisiiniilebilir.

Nohuttepe koyii Oneri plan1 imar plani i¢in Cevdetiye belde
belediyesi sinirlarinda  kaldigi i¢cin imar degisiklikleri ilgili
belediyeye sunulmalidir. Cevre diizeli plam1 ve nazim imar
planindaki duruma bakilarak eger uygunsa yapilan plan belediye
meclisinde onaylanmasindan sonra 30 giinliikk askiya cikarilarak
kesinlesir.Cevre diizeni planina uygun degilse revizyon yapilarak
planma islemi yapilmalidir.Bu ¢aligmadaki 6neri planlar yapilirken
sehir plancisindan destek alinmistir.Ancak uygulama esnasinda
planma c¢aligmasi sehir plancisi tarafindan yapilmalidir.

Ulkemizin de yasanan 6 Subat K. Maras depremlerinden
Osmaniye ilide ¢ok etkilenmistir. AFAD’tan alinan verilere gore
2023 Kahramanmaras depremlerin de orta hasarli konut sayis1 2.196,
agir hasarli bina sayist 7.979, acil yikilmasi gereken bina sayisi
2.105 ve depremde yikilan toplam bina sayis1 970 olarak tespit
edilmistir. (Osmaniye AFAD Il Miidiirliigii, 2023).Bu on binden
fazla binanin yikilmasi ve bu yikintilarin bos bir alana taginmasi
anlamina gelmektedir.Bu alan Osmaniye gibi tarim bodlgesi olan bir
sehirde yeni tarim alanlarinin isgalini ve tahribine yol agacaktir. Iste
Nohuttepe koylindeki tas ve malzeme ocagi depremde bu amagla
kullanilmis binlerce ton atik insaat malzemesi bu alana tasinmuistir.

30 giinliik askidan sonra kesinlesen imar planina gore
parselasyon haritas1 hazirlanip atis poligonu ve spor alami yada
agaclandirilacak alan gibi arazi kullanim kararlari ilgili kurumlara
tahsis yapilarak uygulamaya gegirilir. Ornegin nohuttepe kdyiinde
102 ada 7,14,15 ve 131 nolu parsellerin bir kisim arazi de il spor
miidiirligiine tahsisle atig poligonu yapilmistir.
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Yikintilari Depo’

Sekil 11. Nohuttepe koyii tas ocagimn kadastral durumu ve atis
poligonu tesisi
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4. Sonuc ve Oneriler:

Acik maden ocakalari(kum ocagi,mermer ocagi) toplumun
ihtiyac1 olan yol, mermer, beton ve bunun gibi gereksinimler i¢in
zorunlu bir faaliyet alanidir. Ancak bu maden ocaklar1 dogal tepeleri
yok etmekte tabiatta biiyiikk defermasyonlar yaparak derin ¢ukurlar
olusturmaktadir. Bu alanlar rehabilite edilerek toplumun ve kamu
yoOnetiminin ihtiya¢ duydugu mekanlar haline getirilebilir.

Bu ¢alismada Osmaniye ilinde bulunan 3 adet a¢ik maden
ocag1 incelenmis ve dnceki ve giincel haritalar kullanilarak dogadaki
tahribat miktar1 hesaplanmis ve giincel duruma gore yapilabilecek
rehabilitasyon planlamasi &nerilerinde bulunulmustur. Ozellikle
kamu kurumlarinin ihtiya¢ duydugu arazi yatirimlar1 bu alanlardan
faydalanilarak degerlendirilebilir. Bu kapsamda aticilik alani,geri
donlisim merkezi,spor tesisi,agaclandirilacak alan,ve rekrarasyon
alan1 gibi arazi kullanim planlarnn yapilan calisma bolgesinde
onerilmistir.

Ayrica tahsis edilen kurumlar tarafindan imar plam
yapilmadan da bu parseller iizerinde g¢esitli kamu tesisleri
yapilmistir.Nohuttepe kdyiinde Il spor miidiirliigii tarafindan atis
poligonu yapilmis ve sakizgediginde ise geri donilisim tesisi
yapilmistir.Deprem gibi afetlerde acil kaldirilmasi gereken ingsaat
artiklar1 i¢inde bu alanlar depolama alani olarak kullanilmistir. Her
ne kadar da rehabilite mantigina uymasa da yeni alanlarin insaat
molozlariyla tahrip edilmesi bu sayede Oniine
gecilmistir.Rehabitasyon amagli bu alanlar genelde orman iginde
oldugu i¢in agaglandirma yapilmasi en uygun ¢oziimdiir. Bu amacla
bu bolgeler fidan dikim alani olarak tiim kurumlara ve sivil toplum
kuruluglarina bildirilmeli ve kampanyalarla hizlica
yesillendirilmelidir.
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BOLUM II

Balikesir - Manyas — Akcaova Koyii Toplulastirma
Projesi Teknik Analizi

Omer ACAR!

Giris

Diinya genelinde giderek artan niifus gida ihtiyaci ile birlikte
(Kizilelma vd., 2013; Denizdurduran vd., 2017), gida gilivencesi
saglama zorunlulugunu beraberinde getirirken, bu ihtiyacin
karsilanmasi mevcut tarim alanlarinin daha etkin ve siirdiiriilebilir
bir sekilde kullanilmasimi gerektiriyor (Asiama vd., 2021;
Ntihinyurwa ve Vries, 2021). Bu baglamda, arazi toplulastirma
projeleri, tarim sektoriinde onemli bir doniisiim aract olarak one
cikiyor (Djanibekov vd., 2012; Chen vd., 2018).

Arazi toplulastirmasi, verimsiz kullanilan veya kullanilmayan
arazilerin diizenlenmesini ve iiretim ile arazi kullanim verimliliginin
artirtlmasina yonelik faaliyetleri ifade eder (Moravcova vd., 2017;

1 Ogretim Gorevlisi, Kahramanmaras Siitcii Imam Universitesi
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Shi vd., 2018). Arazi toplulastirma ile temelde cesitli sebeplerle
kiigiilen ve daginik halde bulunan tarim arazilerinin birlestirilerek
biiylik parsellere doniistiiriilmesi amaglanmaktadir (Bengin ve Acar,
2018; Saglam, 2022). Bunun sonucu olarak iiretim maliyetleri
diismekte, birim alanda elde edilecek {iriin miktar1 artmakta
(Ayranci, 2004; Yaganoglu vd., 2018) ve modern tarim esaslarina
uygun hale getirilmektedir (Tunali vd., 2016; Kuzu vd., 2018).
Bircok iilkede yaygin olarak uygulanan bu yontem, tarim ve tiretim
alanlarinda etkili bir arazi yonetim stratejisi olarak goriilmektedir
(van den Brink ve Molema, 2008; Shi vd., 2018).

Arazi toplulastirma projeleri siirdiiriilebilir tarim (Long vd.,
2010), kirsal kalkinma (Acar ve Bengin, 2018; Yurui vd., 2019;
Jiang vd., 2022), siirdiiriilebilir arazi yonetimi (Cheng vd., 2021),
biyolojik ¢esitliligin korunmasi (Johansen vd., 2018), ¢evrenin
korunmast (Sun vd. 2021) gibi ¢ok fazla hedefi olan islevli bir
uygulamaya doniismiistiir. Tarim alanlarint daha verimli ve
stirdiiriilebilir hale getirerek ciftcilere ekonomik faydalar saglamakta
(Asimeh vd., 2020; Kuburi¢ vd., 2022), kirsal bolgelerde
yasayanlarin  sosyal ve ekonomik kalkinmasma katkida
bulunmaktadir (Dudzinska vd., 2018; Long vd., 2019).
Siirdiiriilebilir arazi yonetimi ilkeleriyle iligkilendirdigimizde toprak
erozyonuyla miicadele, su kaynaklarinin etkin kullanimi ve tarimin
cevresel etkilerini azaltma gibi 6nemli hedefleri igermektedir
(Pijanowski vd., 2022). Biyolojik ¢esitliligin korunmasi agisindan
baktigimizda dogal yagam alanlarini ve ekosistemi koruma amaciyla
planlanmakta ve uygulanmaktadir (Moyzeova ve Kenderessy,
2015).

Bir ¢ok hedefi igerisinde barindiran arazi toplulastirma
calismalar1 uzun zaman ve emek almakla birlikte yiiksek maliyetli
olmast nedeniyle sagladig faydalarin tespit edilmesi gerekmektedir.
Bu baglamda uygulama sonrasinda projelerin teknik analizlerinin
yapilmas1 ve basari oraninin tespit edilmesi biiyilk Onem arz
etmektedir (Akdeniz ve Acar, 2023). 1961 yilinda baslayan
toplulastirma ¢alismalar1 2022 yilina kadar toplamda 8,78 milyon
hektar alanda tamamlanmis, 2023 sonunda 9,20 milyon hektar
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alanda tamamlanacagi tahmin edilmektedir (12. Kalkinma
Plan1,2023).

Calisma Alan

Calisma alami olarak Balikesir ili Manyas Ilgesi Akcaova Koyii
siirlarinda yer almaktadir (Sekil 1). Manyas Ovast Sol Sahil
Sulamasi ve Bereketli Pompaj Sulamalar1 A.T. ve T.I.G.H. Projesi
kapsaminda Manyas ilgesinde 11 kdy yer almakta ve toplam alan
yaklasik 6300 hektar alandan olugsmaktadir. Calisma alanmi olarak
belirlenen Akgaova Koyii 1200 hektar ylizdlgiimii ile diizenleme
kapsamindaki en biiylik kdylerden birisidir. Ak¢aova Koyii Manyas
flce merkezine 15 km, Balikesir 11 merkezine 70 km uzaklikta yer
almaktadir. Kéy halkinin ge¢im kaynagi tarim ve hayvanciliktir.
Ciftgiler agirlikli olarak bugday, aycicegi ve misir yetistirmektedir.

»

BALIKESIR
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Sekil 1. Ak¢aova Koyii Lokasyon Haritast
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Materyal Metod

Balikesir’de yapilan arazi toplulastirma ve tarla i¢i gelistirme
hizmetleri Tarim ve Orman Bakanhig Devlet Su Isleri Genel
Miidiirliigii 25. Bolge Midiirliigli tarafindan yiirtitiilmektedir.
Calisma alaninda proje verileri 25. Bolge Miidiirliigii’nden temin
edilmistir. Toplulastirma oncesi (kadastral durum) ve toplulastirma
sonrast (parselasyon plani) LiTop yazilimi kullanilarak analizler
yapilmistir. Analiz sonuglarina gore haritalarin olusturulmasinda
Netcad 8.5, LiCad ve ArcGIS yazilimlari kullanilmistir. Diizenleme
kapsaminda toplulagtirma oncesi ve sonrasi parsellerin sekilleri, yola
cephesinin olmasi/olmamasi, miilkiyet durumu, ortalama arazi
biiytikliigii, parsellerin toplam ¢evre uzunluklari, proje sahasindaki
kesinti orani ve toplulagtirma oran1 incelenecektir.

Bulgular ve Tartisma

Tarimsal iiretimin yapildigir kirsal alanlarda mekanizasyon
acisindan parsel sekilleri 6nemli kriterlerden birisidir. Yapilan
arastirma sonuglarina gore tarimsal mekanizasyon i¢in uygun olan
seklin dikdortgen oldugu ve en boy oraninin ise 1/3 ile 1/7 arasinda
olmas1 gerektigi belirlenmistir (Yaganoglu vd., 1994; Nimetoglu,
2013; Akkaya Aslan, 2018). Tarimsal mekanizasyon icin parselin
geometrik seklinde belirlenen uygunluk siralamasi dikdortgenden
sonra yamuk ve bozuk sekilli (sekilsiz) parseller yer alirken tiggen
sekilli parseller en sonda yer almaktadir (Glindogdu vd., 2017).
Akcaova Koyii’nde arazi toplulastirma projesi ile geometrik
sekillerde yapilan degisiklikler incelendiginde en uygun sekil olarak
ifade edilen dikdortgen oransal olarak % 6,23 artmis, uygunluk
siralamasinda sonda yer alan tiggen sekli ise % 6,57azalmistir (Tablo
1).

--35--



Tablo 1. Ak¢aova Koyii Parsel Sekil Analizi

Sekil Adr Proje Oncesi Proje Sonrasi
Adet % Adet %

Ucgen 165 9.73 30 3.16
Kare 21 1.24 27 2.85
Dikdortgen 636 37.50 415 43.73
Yamuk 615 36.26 344 36.25
Sekilsiz 259 15.27 133 14.01
Toplam 1 696 100.00 949 100.00

Kirsal alanlarda ulasim agma (yola) cephesi olmayan
parsellere diger parseller lizerinden gegerek ulagimini saglamaktadir.
Her ne kadar ulasimi1 saglasa da gegis sagladigi parselde yol olarak
kullandig1 alan tarimsal amacli kullanilmamakla birlikte hak sahibi
kisi ile sorunlara yol agabilmekte ve sosyal huzurun bozulmasina
sebep olmaktadir (Kiisek, 2014). Akgaova Kdyii’nde proje dncesi
ulasim agima cephesi olan/olmayan parseller incelendiginde 500
parselin ulagim agina dogrudan baglantis1 yoktur (Sekil 2).
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Sekil 2. Ak¢aova Kéyii Ulasim Ag1 Haritast

Akgaova Kdoyili'nde yer alan parsellerin miilkiyet durumlar
incelendiginde sahis, hazine ve mera arazilerinden olusmaktadir.
Sahis arazilerinde toplulastirma islemine uygun olarak ayni kisi yada
aileye ait araziler cift¢inin talebi dogrultusunda birlestirilmistir.
Proje 6ncesinde 1682 parsel olan sahis arazisi proje sonrasinda 925
parsel ile tescil islemleri gerceklestirilmistir. Mera arazisi yapilan
blok planlamasi neticesinde 2 par¢aya boliinmiistiir (Tablo 2).
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Miilkiyet
Sekilleri

Sahis
Arazileri
Hazine
Arazileri
Mera
Arazileri

Toplam

Tablo 2. Ak¢aova Koyii Miilkiyet Durumu

Proje Oncesi

Say1
s1
168
2

13

1

169
6

Alan Oran
(Dekar) (%)

10863.97  90.63
15.55 0.13
1108.02 9.24

11987.54  100.00

Proje Sonrasi

Say1
s

925
22
2

949

Alan
(Dekar)

9971.73
15.18
1106.49

11093.40

Oran
(%)

89.89
0.14
9.97

100.00

Tiirkiye’de 2016 yilinda TUIK tarafindan yapilan tarimsal

isletme yap1

arastirmasina gore tarim arazilerinin ortalama

biiyiikliigiiniin 12,90 dekar olarak belirtilmistir (TUIK, 2018).
Akcaova Koyli’'nde proje Oncesi ortalama parsel biiyiikligii 7,07
dekar iken proje sonrasinda 11.69 dekar olmustur. Tiirkiye
ortalamasina gore kiiciik olsa da ortalama parsel biiyiikliigiinde ciddi
derecede artis saglanmustir. Parsel gruplarina gore baktigimizda
proje oncesi agirlik 0-5 dekar araligindayken proje sonrasinda 0-5
dekar araliginda biiyiik oranda azalma oldugu tespit edilmistir

(Tablo 3).

Tablo 3. Ak¢caova Koyii Parsel Biiyiikliigiine Gore Dagilimi

Parsel
Gruplan
(Da)

0-5
6-10
11-20
21-50

51 - 100
101 - 500
501 - 1000
1000 >
Toplam

Proje Oncesi

Parsel
Sayisi

1055
431
161
41

Ortalama
Parsel
Biiyiikliigii (da)
3.01

7.95

14.55
27.32
66.97
180.86
0.00
1108.02
7.07
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Proje Sonrasi

Parsel
Sayisi

380
274
189
87
15
3

1

0
949

Ortalama Parsel
Biiyiikliigii (da)

3.35
8.28
15.03
28.01
62.09
122.59
976.05
0.00
11.69



Diizenleme sahasinda proje Oncesi parsellerin  ¢evre
uzunluklar hesaplandiginda toplam 690786 m olmaktadir (Sekil 3).
Proje sonras1 hazirlanan parselasyon planina gore parsellerin toplam
cevre uzunluklar1 434644 m olmustur (Sekil 4). Tarimsal iiretim igin
kullanilan makinalarin araziyi islemesinde parsel sinirlarina
yaklagsmasindan dolay1 islenemeyen alan olugsmakta ve ortalama 0,5
m kabul edilmektedir (Akdeniz ve Temizel, 2018). Bu kapsamda
yapilan hesaplama ile proje Oncesi yaklasik 345 dekar, proje
sonrasinda ise yaklagik 217 dekar arazi tarimsal olarak
kullanilamamaktadir. Parsellerin ¢evre uzunluklar sebebiyle proje
oncesi ve sonrasi karsilastirma yapildiginda yaklasik olarak 128
dekar arazi tarima kazandirilmstir.
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Sekil 3. Ak¢aova Kéyii Kadastral Durum (Proje Oncesi)
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Sekil 4. Ak¢aova Parselasyon Plani (Proje Sonrast)

Akcaova Koyii’nde yapilan arazi toplulagtirma projesinde
1696 parsel diizenlemeye dahil edilmistir. Proje sahasinda yapilan
calismalar sonucunda proje sonrasi 949 parsel olusturularak tescil
islemleri  gergeklestirilmistir.  Proje  sahasinda  hesaplanan
toplulagtirma oran1 % 44,04 olarak hesaplanmistir. Yapilan
aragtirmalara gore Tirkiye’de yapilan arazi toplulastirma
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projelerinde elde edilen ortalama toplulastirma orani %42,40 olarak
hesaplanmistir (Dagdelen vd., 2017).

Toplulastirma projelerinde sulama, tahliye kanallar1 ve proje
ile acilacak yeni yollar ortak tesis olarak kabul edilmektedir. Ortak
tesisler i¢in ayrilan alanlar1 olusturmak i¢in diizenleme sahasinda
bulunan parsellerden mevzuata gore %10’a kadar bedelsiz kesinti
yapilabilmektedir. Caligma alaninda uygulanan kesinti oran1 %8,26
olarak hesaplanmis ve mera arazisi disinda tiim parsellerden bu
oranda kesinti yapilmigtir. Akcaova Koyii’nde yapilan arazi
toplulastirma projesi 5403 sayili kanuna gore yapilmistir. 5403 sayili
kanun kapsaminda yapilan projelerde mera, ¢ayir ve otlaklardan
kesinti yapilmamakta ve bu sebeple kesinti orami1 yaklasik % 1
oraninda fazla ¢ikmaktadir.

Sonuc¢

Balikesir’de yapilan ve hala devam etmekte olan Manyas
Ovasi Sol Sahil Sulamasi ve Bereketli Pompaj Sulamalart A.T. ve
T.1.G.H. Projesi’nde yer alan Akcaova Koyii arazi toplulastirma
projesi degerlendirilmistir. Calisma alaninda yapilan analizler
sonucunda parsel sekillerine gore proje oncesi dikdortgen parsel
sayist ile yamuk parsel sayist agirlikta yer alirken proje sonrasinda
dikdértgen parsel sekli agirlikta planlamasi yapilmistir. Uggen parsel
sayist ciddi oranda azalmistir. Parsel sekillerinde yapilan
diizeltmelerin tam anlamiyla yapilamamasi proje sahasinda yer alan
sabit tesislerin korunmasi ve arazi yapisina gore hazirlanan blok
planlarindan kaynaklanmaktadir.

Calisma alaninda proje O6ncesinde 500 parsel ulagim agindan
faydalanamazken proje sonrasinda tiim parsellerin ulagim agina
cephesi olacak sekilde planlamasi yapilmistir. Bunun yani sira
diizenleme Oncesi tarimsal faaliyetlerinde ¢ift¢i kendi imkanlari ile
sulamasini yaparken proje ile birlikte sulama ve tahliye sistemleri
planlanmis ve proje sonrasinda tiim parsellerin sulama ve tahliye
sistemlerinden  dogrudan faydalanacak sekilde planlamasi
yapilmigtir.
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Proje oncesinde ortalama parsel biiytikliigii 7,07 dekar proje
sonrasinda ise 11,69 dekar olmustur. Tarimsal iirlin yetistirmede
ozellikle maliyetin disiirilmesinde 6nemli bir kriter olan parsel
bliyiikliigii ortalama 4,62 dekar arttirilmistir. Proje dncesinde parsel
sayisina gore parsellerin alansal yogunlugu 0-5 dekar araliginda yer
alirken proje sonrasinda 0-5 dekar araligindaki yogunluk yaklasik
%20 azalarak 6-50 dekar araligina dagilmustir.

Yapilan diizenleme ile Tirkiye ortalamas1 {izerinde
toplulastirma orani elde edilmistir. Uygulama ile birlikte ulagim ag1,
sulama ve tahliye sistemleri i¢in toplamda yaklasik 900 dekarlik bir
alan kullanilarak alt yapi tesisleri giiglendirilmistir.
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BOLUM 111

A View On Professional Organisation In Surveying
Engineering With Social Network Analysis

Fatih TAKTAK!

Introduction

People have always grouped themselves according to their
needs. The Turkish Language Institution defines organisation as "an
association, formation, or organisation formed by groups or
individuals working together to achieve a common goal or work™
and symbolises the power arising from unity (TDK, 1932).
Particularly in advanced societies with representative government
structures, organisations that seek to perform social functions such
as running for office are gradually breaking away from the
increasingly popular non-governmental organisations (NGOs). It is
therefore suspected that rhythmic coordination is the reason for the
success that continues to this day (Giiglii, 2003).

1 Dr. Ogr. Uyesi, Usak University, fatih.taktak@usak.edu.tr
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It is shown that with a solid organisation, the quality and
productivity of human resources reach new heights. Organisation not
only raises individuals' awareness but also enables them to acquire a
consciousness and vision that are respectful of the rights of nature
and all living beings. In other words, it is trying to provide a way to
reach the virtue of living together as modern citizens with the desire
for a common life (Seving, Tetik & Ercan, 2001; Ouch, 1985; Frost
& ark.,1985).

Organisations, of course, do not arise spontaneously and
without reason. Organisational capabilities can be said to emerge
when the potential to meet a need emerges in the right circumstances
with the necessary components. Sometimes organisations inevitably
drift with the flow of life. The organisation thus becomes a means
beyond the sum of its components to intervene in life and assign an
active/transformative role to passive individuals/stakeholders. In this
regard, it can be said that a healthy organisation is a process of
continuous evolution with the active participation of its constituents,
changing, transforming, and recreating itself and its constituents
(Schein, 1990; Alvesson, 2011; Lubis & Hanum, 2020; Abu-Jarad,
Yusof & Nikbin, 2010).

In Turkey, there are numerous chambers and professional
associations organised on a professional basis. The Union of
Chambers of Turkish Engineers and Architects (TMMOB) was
established in 1954 by Law No. 6235 and founded by engineers and
architects. It is regulated as a professional association with public
legal personality in Article 135 of the Constitution of the Republic
of Turkey. The TMMOB, which originally had 10 chambers and
8,000 members, now has 24 chambers and about 620,000 members.
The professional association of the surveying engineering profession
is Turkish Chamber of Survey and Cadastre Engineers (HKMO),
which is also a member of the TMMOB. This professional
association has approximately 19,000+ members. Therefore, the
purpose of this study is to assess the views of the Professional
Association of Surveying Engineers, which has approximately
20,000 members, about its organisation. An attempt was made to
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determine the importance of the professional organisation and the
organisational needs of these professionals, the reasons for joining
the organisation, and the expectations of the organisation
(Cengizhan, 2009; HKMO, 2021; Wikipedia, 2019).

Social Network Analysis Approach

A network is essentially made up of entities called nodes and
the connections between those nodes. A social network, on the other
hand, can be viewed as a structure composed of actors called nodes
and connecting these nodes, depending on relationships and
interactions such as friendship, collegiality, or affiliation that take
place between them in different ways. By studying and analysing in
depth all types of interactions between actors within the social
network structure, much clearer and more detailed information can
be obtained about the structure in question and the nodes it contains
(Riva, 2016; Smith & Christakis, 2008; Milroy & Llamas, 2013).
When it comes to social networks, one should think only about
communication between people. For example, trade relations, city
networks, networks representing relations between organisations,
learning networks, etc. are social networks (Brandes, Freeman &
Wagner, 2013; Mitchell, 1974).

The most important element of a social network is its users.
Users, who may also be referred to as members of the network, are
registered with a social network or sometimes can access
information without registering. Social networks also contain links
that connect these users. These links represent social relationships
between users. The social relationships can be of any type: formal or
informal, financial, professional, friendly, etc (Turner & Turner,
2013; Gui & Sugden, 2005).

With the social networks approach, it is possible to discover
strong ties and qualify the learning environment. It is also possible
to discover the structures that contribute to the flow of information
in the network, manage the flow of information and new
collaborative groups, and generate social capital by promoting trust
in the organisation and personal and social development (Carter &
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ark., 2015; Carrasco & Miller, 2006). Social networks organise the
flow of accessible information, capture knowledge, identify experts,
and eliminate misinformation by enabling the "interconnectedness™
of knowledge shared by all participants (Milroy, 2013; Demiral,
2020).

The first thing that gave rise to social network theory was ideas
from math, physics, and social psychology. Many of the ideas in
social network theory come from the math field of graph theory. A
graph is a group of points with lines and edges connecting them. In
network theory, the points (nodes) represent all types of actors, such
as individuals, organisations, countries, etc., as the selected unit of
analysis; the lines or arrows (edges, ties) represent the relationships
between actors, which are predetermined, defined, and analysed; and
the direction of these arrows represents whether the relationships
between actors are reciprocal or not. The degree of
interconnectedness of actors can be calculated in forms specific to
social network analysis, called centrality measures, and draw on
highly sophisticated mathematical and physical models (Liu & ark.,
2017; Borgatti & Ofem, 2010; Kadushin, 2004). The emergence of
many new analysis software (UCINET, Pajek, NodeXL, SIENA,
NetMinet, Mathematica, EgoNet, Gephi, Tulip, etc.) in recent years
is one of the reasons for the increasing research trend in this field.
Advances in information technology have made it easier to analyse
larger datasets in more depth and with multiple relationships
(Zeynep, 2018; Eren & Kiral, 2018).
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Table 1. Social network mechanism measures used for actors
(Lusher, Koskinen & Robins, 2013; Wasserman & Faust, 1994)

Social
Network Analysis Description and Explanation
Measurements
Network The ratio of the number of relationships of an

Centralisation

actor with its affiliated actors weighted by the number of
relationships of these second actors with other actors.

Density

The ratio of the number of existing ties between
actors in a network to the maximum number of possible
ties. A higher density ratio, which can take values
between 0-1, indicates that the actors in the network are
more closely connected.

Degree

The number of direct links with other actors.
Degree is defined as the total number of connections
between actors within the network.

In-degree

Number of links (inbound links) from other
actors to the actor (Number of selections)

Out-degree

Number of connections (outgoing connections)
of the actor towards other actors (Selection count)

Closeness

It is a unit of measurement that gives the distance
of the distance of the actors in the group. It is the degree
to which an actor is directly or indirectly distant from
other actors in the network and reflects the actor's ability
to access information within the network, how fast it can
connect to other actors in the network.

Betweenness

The degree to which the actor in the network is
located between (on the paths of) other actors, the
bridge.

Eigenvector
centrality

The degree of importance of an actor within the
network structure.

Clustering
Coefficient.

It is a measure of the direct connections of
various actors within the network with their neighbours.
A higher clustering coefficient, which can take values
between 0-1, indicates that the actors within the network
are more closely connected.

Clique

A subset of a network consisting of actors
connected to each other by direct and strong ties. N-
Clique: All actors of a network that can reach each other
with n number of ties
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The bond that connects two actors and which, if
removed, would make the two actors disconnected.

The only actor connecting the network with the
outside world

An actor that is not connected to other actors in
Isolated the network.
The actor with the highest centrality in a group

Bridge

Gatekeeper

Star (in the centre of the star).
A state of disconnection between two

Structural .

G independent networks or between two actors and/or
ap S
groups within the same network.

Centrality Joint evaluation of degree, Closeness,

Measures betweenness and eigenvector centrality

Social Network Analysis (SNA)

It is known that the earliest findings related to SNA can be
found in the writings of ancient Greek scholars. The basic
development of this field began in the 1930s with studies in various
fields that progressed independently (Knoke & Yang, 2019;
Freeman, 2004). Originally explored in the fields of psychology,
sociology, mathematics, statistics, and computer science, network
analysis is now a multidisciplinary research field with a wide range
of applications for social scientists, computer scientists, policy
makers, economists, sociologists, and mathematicians, among others
(Scott, 2012).

The work of American scholar Jacob Moreno, a proponent of
the sociogram or diagrammatic map that uses points and lines to
represent social relationships, has been adopted as an important
starting point for the development of social network analysis
(Borgatti, 2010; Walker, 2023). Jacob Moreno's work, which laid the
foundation for sociometry, used methods with graphical
representations to determine the relationships of individuals or social
groups within measurable numerical parameters. By focusing on
relationships between individuals rather than individuals, Moreno
also developed ideas about social networks or social fabrics that
were not previously apparent in his studies (Fredericks & Durland,
2005).
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SNA is a method for studying the structure of social
relationships that exist between entities and an analytical framework
for studying the relationships between social entities (Wasserman &
Faust, 1994). It is defined as the study of mapping and measuring
relationships between social components in a social network. SNA
is based on the assumption of the importance of relationships
between interacting groups. Social entities, defined as actors, are
represented as nodes on the map. Social relationships influence how
people feel based on their experiences, i.e., their subjective
lifeworld, and what information or resources they have access to
based on those experiences. The advantage of SNA is that it provides
the opportunity to identify relationships between people and then
examine how they are connected (Tichy, Tushman & Fombrun,
1979; Knoke, 2019).

In social network analysis, there are two basic elements:
Actors and Connections. Actors are usually social entities. They can
be people in a group, businesses, or public organisations that provide
services to a city or country. These social units, called actors, do not
necessarily have the will or the ability to act. Actors are bound
together by social ties (Wasserman & Faust, 1994). The extent and
nature of the ties can vary. The defining characteristic of a tie is that
it binds actors together. Examples of ties are bonds of friendship
between individuals, bonds of trade between organisations, bonds of
communities moving from one place to another, roads connecting
two points, bonds forming a formal relationship. In social network
analysis, the representation of actors by points and of social relations
between these actors by lines is called graph theory in mathematics.
A graph is represented by the symbol G. The mathematical
representation of a network as a graph is G= (V, E). This graph
consists of V (vertices, nodes) and E (edges, links) connecting these
nodes. Mathematically, V is the set of nodes and E is the set of links.
At least two nodes are required for each graph to be formed (Borgatti
vd, 2013). The set of nodes in a graph consisting of n nodes is
mathematically called V={v1, v2, ...vn}. Unlike nodes, a graph does
not necessarily have edges. However, to speak of a meaningful
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network structure, it is expected that there is an edge between at least
two nodes. The set of m edges connecting nodes is called E= {el,
e2..., em}. A graph shows the structure of a network. The total
number of nodes in a graph indicates the size of the network. The
size of a network is denoted by n or N (Li & ark., 2016; Li & ark.,
2017).

Another characteristic used for networks is related to whether
they are unimodal or bimodal. The concept of mode is used to
represent a set of distinct entities. In a unimodal network, each node
represents the set of nodes to which each of the other nodes is
connected. In a bimodal network, the nodes are divided into two
clusters and the nodes in one cluster are connected to the nodes in
the other cluster. In unimodal networks, the number of rows and
columns in the prepared neighbourhood matrix must be equal.
However, in bimodal networks, the number of rows and columns
does not have to be equal (Argan, 2014; Sert, Tlziintiirk & Giirsakal,
2014; Everett & Borgatti, 2013).

When analysing social networks, there are some criteria that
must be met to obtain information about the network, find out what
it means, and conduct analyses at the actor level. At the actor level
of a network, the centrality value of each actor is the most common
way to measure how important it is. Centrality is a measure of how
important a node is in the network and is a characteristic of the node's
location. Depending on the analysis and the situation being
evaluated, the centrality of one node may vary compared to another.
In this regard, there are different centrality measures in the literature.
These different criteria are used to determine the importance of a
node. The most used centrality measures are degree centrality,
betweenness centrality, closeness centrality, and eigenvector
centrality (Borgatti, 2007; Maharani & Gozali, 2014).

Application

In general, the content of the study consists in giving a
perspective on the professional organisation of surveying engineers
within and outside the institution. The stages of professional
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organisation related to surveying engineering in Turkey were
discussed by reducing the general to the specific, especially for the
professional associations. Then, for the professional associations, the
building blocks of these organisations and their goals and
organisation and membership systems in general are discussed.

On this topic, an interview study was conducted with
surveying engineers working in the public and private sectors, and
the results were analysed. The research data were obtained using the
interview technique. The population of the study consists of more
than 30 people, which includes surveying engineers working in the
public and private sectors. The interview consists of 27 questions.
The first six questions of the form capture information about the
demographic characteristics of the interviewees and their
membership in professional organisations, while the remaining 21
questions include questions about the perspective of the professional
organisations and the spatial data produced in the institution. In the
interview, a 5-point Likert scale of "not at all important, less
important, moderately important, very important, very highly in the
interview, a 5-point Likert scale of "not at all important, less
important, moderately important, very important, very highly
important™ was used. The numerical analysis values of the data were
analysed using Ucinet 6.752, and the visual network maps were
analysed wusing the Gephi 0.9.5 Social Network Analysis
programme, using a significance level of 0.05 as the criterion for
statistical analyses.

Evaluation of The Interview

The relationship to be uncovered by the interview questions
was prepared to uncover the processes of the members of the
professional organisation: the reasons for the organisation, the
reasons for membership, and the requirements of the organisation.
In preparing the questions, examples of questions from Rob Cross
and Andrew Parker's (2004) book were considered to elicit
information about collaboration, sharing, solidarity, and decision-
making processes.
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The interview questions were prepared in four different
groups: In the first group, "Reasons for the Organisation of
Professional Members" questions reveal the reasons for the
organisation; in the second group, "Causes for Membership in
Professional Organisations?" Questions that reveal reasons for
membership; in the third group, "Requirements of Professional
Organisations,” questions that reveal expectations of organisations;
and in the fourth group, ""For which situations is the work you do in
your organisation used?" Questions that provide information about
the spatial data generated. These questions and their abbreviations
are listed in Table 2 below. The abbreviations in Table 2 were used
in all social network maps.

Table 2. Interview questions and abbreviations

INTERVIEW QUESTIONS Abbreviations
REASONS FOR THE ORGANISATION OF
PROFESSIONAL MEMBERS

. Achieve a gain in personal and economic rights

. Contribute to the development of democracy

. Sustainability of professional development

. Strengthening of self-esteem

. Increase the prestige of the profession

. Cooperation between colleagues

. Promotion of professional rights

. Achievement of economic benefits

CAUSES FOR MEMBERSHIP IN PROFESSIONAL
ORGANISATIONS?

1. Political ideology of professional organisations

2. Actions of professional organisations

3. Proximity of professional organisations to the
government

4. Cooperation between members of professional
organisations

5. Number of members of professional organisations
REQUIREMENTS OF PROFESSIONAL
ORGANISATIONS

1. Valuing the opinions of members of professional
organisation members

2. Socio-cultural education of members of professional
organisations
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3. Professional organisations have a say in speciality

. C
education
4. Informing members about the activities of the D
professional organisation
5. The struggle of professional organisations to find E
solutions to the problems of professional members
6. Ensuring cooperation between members of professional %

organisations

7. Organising various scientific activities such as
symposia, workshops and seminars through the G
professional organisations

8. Using all their powers and responsibilities in the
interest of the public and the state

9. Keeping members accurately informed of the latest
developments in the profession and of changes in lawsand |
regulations

10. Ensuring necessary participation in national and
international trade shows, advising members who will be
participating in these shows, and providing necessary
guidance and support

11. Making binding professional decisions that must be
followed by professional organisations

12. Performing tasks related to the ministry to ensure that
the required conditions are met

13. Ensuring the development of professional
organisations by safeguarding common interests

L

M

In this study, the evaluations and analyses were performed
assuming that participants answered the questions correctly.
Assuming that the available data accurately reflect the current
situation, conclusions were drawn while recommendations were
made.

Figure 1 shows the bimodal network map of the reasons for
professional members to organise. Table 3 shows the degree,
closeness, betweenness, 2-local, and eigenvector values of the
reasons for Professional Members to Organise. The degree of an
actor in the network is calculated based on the number of links
associated with it. Besides its simple calculation, it is an important
measure that can indicate the importance of the actor. The highest
and lowest values of degree centrality in the survey are shown in
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Table 3 for the institutions. According to Table 3, the degree
centrality measures of the actors vary from 0.867 to 0.967. In this
study, degree centrality was analysed by examining the total number
of direct labour positions and the reasons for organising the different
professional members. When examining the degree centrality values
of the reasons for organising the professional members in Table 3, it
is calculated that the value "A" has the highest degree centrality
value. Reasons "B, C, E, and F" have the lowest degree centrality
values. Looking at the results of the descriptive statistical analysis of
the degree centrality of the actors' reasons for the organisation in
relation to the activities they perform from the different professional
disciplines, we find that they have an average degree centrality value
of 0.338. The highest and lowest Betweenness centrality values in
the survey are shown in Table 3 for the professional disciplines.
According to Table 3, the betweenness centrality values of the actors
vary from 0.066 to 0.106. The table shows that reason "A" has the
highest betweenness centrality value compared to the other actors in
the network. Some of the actors with the lowest betweenness
centrality are reasons "B, C and E". When examining the results of
the descriptive statistical analysis of betweenness centrality, we find
that the actors have an average betweenness centrality value of 0.08.
When examining the closeness centrality values in Table 3, it is
calculated that reason "A" has the highest closeness centrality
values. The lowest closeness centrality values are for reasons "B, C,
E, and F". When examining the results of the descriptive statistical
analysis of closeness centrality, it is found that the actors have an
average closeness centrality value of 0.869. According to Table 3,
the centrality proximity values of the actors vary from 0.83 to 0.936.
When examining the network values of the reasons for organising
professionals in Table 3, the option "Achieve a gain in personal and
economic rights" is one of the prominent options.
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Table 3 Degree, closeness, betweenness, 2-Local and eigenvector
values of the reasons for professional members to organise.

Density is the number of ties divided by n*m, where these no.
of rows and cols in matrix

Avg. Dist. is the average geodesic path length in the bipartite
graph, within components.

Radius is the smallest eccentricity in the bipartite graph,
within components.

Diameter is the length of the longest geodesic in the bipartite
graph, within components.

Transitivity is the no. of quadruples with 4 legs divided by no.
with 3 or more legs, in bipartite graph.

Norm. Dist. is Avg. Dist. divided into minimum possible in
bipartite graph of given node-set sizes.

No  Abbreviatio Degre 2- Closene  Betweenne Eigenvect

ns e Loca ss SS or

[

1 A 0.967 0.904 0.936 0.106 -0.366
2 B 0.867 0.858 0.83 0.063 -0.347
3 C 0.867 0.858 0.83 0.063 -0.347
4 D 0.933 0.892 0.898 0.089 -0.361
5 E 0.867 0.858 0.83 0.063 -0.347
6 F 0.867 0.85 0.83 0.066 -0.344
7 G 0.933 0.892 0.898 0.089 -0.361
8 H 0.933 0.875 0.898 0.098 -0.354
Densit  Avg. Radiu Diamete Fragmen Transiti Norm.
y Dist. S r ta v Dist.
0.653  1.948 2 4 0.057 0.825 0.952
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Figure 1. Bimodal network map of reasons for professional
members to organise.

Figure 2 shows the bimodal network map of reasons for
membership in professional organisations. Table 4 shows the degree,
proximity, betweenness, 2-local, and eigenvector values of the
reasons for membership in professional associations. The highest
and lowest degree centrality values in the survey are shown in Table
4 for the institutions. According to Table 4, the degree centrality
measures of the actors vary from 0.4 to 0.9. In this study, degree
centrality was analysed by examining the reasons for membership in
the direct organisations. When examining the degree centrality
values of the reasons for membership in professional organisations
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in Table 4, it is calculated that the value "D" has the highest degree
centrality values. The lowest degree centrality value is "C". When
examining the results of the descriptive statistical analysis of the
degree centrality of the actors in relation to the reasons for
membership in the organisations, it is found that they have an
average degree centrality value of 0.653. The highest and lowest
values of Betweenness centrality in the survey are shown in Table 4
for the professional disciplines. According to Table 4, the
betweenness centrality values of the actors vary from 0.042 to 0.384.
From the table, it can be seen that the reason "D" has the highest
betweenness centrality value compared to the other actors in the
network. Some of the actors with the lowest betweenness centrality
are "C" reason. When examining the results of the descriptive
statistical analysis of betweenness centrality are examined, it is seen
that the actors have an average betweenness centrality value of
0.167. When analysing the closeness centrality values in Table 4, it
is calculated that reason "D" has the highest closeness centrality
values. The lowest closeness centrality value belongs to reason "C".
When examining the results of the descriptive statistical analysis of
closeness centrality, it is found that the actors have an average
closeness centrality value of 0.646. According to Table 4, the
closeness centrality values of the actors vary from 0.5 to 0.826.
When the network values of the reasons for membership in
professional organisations in Table 4 are examined, the option
""cooperation among members of professional organisations™ is one
of the prominent options.
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Table 4 Degree, closeness, betweenness, 2-Local and eigenvector

values of the reasons for being a member of professional
organisations.

N Abbreviati Degr 2- Closen  Betweenn Eigenvec
0 ons ee Local ess €ss tor
1 A 0.5 0.44 0.543 0.064 -0.363
2 B 0.767 0.593 0.704 0.187 -0.511
3 C 0.4 0.367 0.5 0.042 -0.297
4 D 0.9 0.62 0.826 0.384 -0.541
5 E 0.7 0.553 0.655 0.156 -0.475
Densit  Avg Radiu Diamete Fragment Transiti Norm
y Dist S r a v Dist
0.985  1.581 2 3 0 0.99 0.992
@
e 8 =9 , 5
S \
B

Figure 2. Bimodal network map of reasons for membership of
professional organisations
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Figure 3 shows the bimodal network map of Requests from
Professional Organisation. Table 5 shows the degree, proximity,
betweenness, 2-Local and eigenvector values of the requests from
Professional Organisation. Table 5 shows the highest and lowest
degree centrality of the requests from professional organisation in
the questions. According to Table 5, the degree centrality values of
the actors vary from 0.967 to 1. In this study, the degree centrality
was analysed by examining the requests made directly by the
organisation. When examining the degree centrality values of the
requests from the professional organisation in Table 5, it is
calculated that the values "A, D, E, I, K, L, and M" have the highest
degree centrality values. The lowest degree centrality values are "B,
C, F, G, H and J". When examining the results of the descriptive
statistical analysis of the degree centrality of the actors related to the
requests of the professional organisation, we find that they have an
average degree centrality value of 0.985. The highest and lowest
values of Betweenness centrality in the questionnaire are shown in
Table 5 for the professional disciplines. According to Table 5, the
betweenness centrality values of the actors vary from 0.037 to 0.042.
According to the table it is seen that "A, D, E, I, K, L, and M" have
the highest betweenness centrality value compared to the other
actors in the network. Some of the actors with the lowest
betweenness centrality are "B, C, F, G, H and J". When examining
the results of the descriptive statistical analysis of betweenness
centrality, we find that the actors have an average betweenness
centrality value of 0.04. When examining the closeness centrality
values in Table 5, it is calculated that reasons "A, D, E, I, K, L, and
M" have the highest closeness centrality values. The lowest
closeness centrality value belongs to the requests "B, C, F, G, H and
J". Examining the results of the descriptive statistical analysis of
closeness centrality, it can be seen that the actors have an average
closeness centrality value of 0.983. According to Table 5, the
closeness centrality values of the actors vary from 0.964 to 1. When
we look at the network values from Table 5 in the section of Requests
from the Professional Organisation, it is seen that the option of
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"Cooperation among the members of professional organisations” is
more prominent.

Table 5. Degree, closeness, betweenness, 2-Local and eigenvector
values of requests from the professional organisation

N  Abbreviatio Degre 2- Closene  Betweenne Eigenvect
0  ns e Local ss ss or

1 A 1 098 1 0.042 -0.28

2 B 0.967 0964 0.964 0.037 -0.274
3 C 0.967 0964 0.964 0.037 -0.274

4 D 1 098 1 0.042 -0.28

5 E 1 098 1 0.042 -0.28

6 F 0.967 0964 0.964 0.037 -0.274
7 G 0.967 0964 0.964 0.037 -0.274

8 H 0.967 0.954 0.964 0.039 -0.271
9 | 1 098 1 0.042 -0.28

10 J 0.967 0.964 0.964 0.037 -0.274
11 K 1 098 1 0.042 -0.28

12 L 1 098 1 0.042 -0.28

13 M 1 098 1 0.042 -0.28
Densit  Avg Radiu Diamete Fragment Transiti Norm
y Dist S r a v ist
0.904 1.697 2 3 0.053 0.967 1.032
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Figure 3. Bimodal network map of requests from professional
organisations

Figure 4 shows a bimodal network map of the professional
works you do at your institution. No abbreviation was used in this
question. Table 6 shows the Degree, closeness, betweenness, 2-
Local, and Eigenvector values of the professional work you do at
your institution. The highest and lowest degree centrality in the
questionnaire is shown in Table 6. According to Table 6, the degree
centrality values of the actors vary from 0 to 0.833. In this study, the
degree centrality was analysed by directly examining the
professional activities performed in the institution. When examining
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the degree centrality values of the requests from the professional
organisation in Table 6, it is calculated that the job "Map Production”
has the highest degree centrality values. The lowest degree centrality
value is "slum prevention and Administration of Foundation
Immovables”. When examining the results of the descriptive
statistical analysis of the degree centrality of the actors in the context
of their jobs, it is found that they have an average degree centrality
value of 0.283. The highest and lowest values of betweenness
centrality in the survey are given in Table 6 for the professional
activities. According to Table 6, the betweenness centrality values
of the actors vary from 0 to 0.221. The table shows that the "Map
Production " has the highest centrality value compared to the other
actors in the network. Some of the actors with the lowest
betweenness centrality include "Administration of Historical Assets,
Slum Prevention and Administration of Foundation Immovables”
The results of the descriptive statistical analysis of betweenness
centrality show that the actors have an average betweenness
centrality value of 0.039. When examining the closeness centrality
values in Table 6, it is calculated that the job "Map Production” has
the highest closeness centrality values. The lowest closeness
centrality value is "Slum Prevention and Administration of
Foundation Immovables”. Examining the results of the descriptive
statistical analysis of closeness centrality, it is seen that the actors
have an average closeness centrality value of 0.552. According to
Table 6, the closeness centrality values of the actors vary from 0 to
0.81. Looking at the network values from Table 5 for the
Professional works You Do in Your Organisation, it is seen that the
"Map Production" option is the most prominent response. The least
interested jobs are "slum prevention" and "administration of
foundation immovables".
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Table 6. Degree, closeness, betweenness, 2-Local and eigenvector
values of the professional works you do in your organisation.

N  Spatial Data Degr 2- Closen Between  Eigenvec
0 ee Local ess nss tor
b e 0833 0273 081 0.221 -0.471
2 Expropriation 0467 0172 0642  0.051 -0.288
9 Sovironment and  Soil o067 0027 0472 0001 -0.036
4

Real estate valuation 0133 0.083 05 0.002 -0.103
g 0533 0202 0667  0.067 -0.339
6 .

Infrastructure Services 0367 0.135 0.607 0.068 -0.216
7

Settlement Arrangement 0367  0.152 0.586 0.033 -0.254
8 - .

Administration of Treasury Lands 0233 0113 0567 0.01 -0.177
Y 0167 0065 0531  0.006 -0.098
(1) Land 0.467 0.172 0.618 0.042 -0.302
1 cadastral survey 0.567 0.223 0.68 0.068 -0.378
1
2 Administration of Forests 0.1 0.085  0.523 0.002 -0.079
% ﬁgsr:glstratlon of Historical y a0 G018 0466 0 0.024
411 Consolidation 0.233 0.103 0.548 0.008 -0.169
1
5 Slum Prevention v L L2 ¢ L
(15 land Registry 0.233 0.113 0.548 0.008 -0.178
1 Administration of Foundation 0 0 0278 0 0
7 Immovables
1
8 Coastal Management 0.1 0.04 0.5 0.001 -0.063
; Housing Production 0.233 0.115 0.548 0.007 -0.188
2 e 0533 0165 0667  0.175 0.275
Densit  Avg Radiu Diamete Fragment Transiti Norm
y Dist S r a v ist
1.000 1.510 2.000 2.000 0.000 1.000 1.000
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Figure 4. Bimodal network map of the professional works you do in
your organisation.

Conclusions and Recommendations

The coming together of individuals or organisations to achieve
a common goal or action, to define and share tasks, is called an
organisation. When this formation relates to a specific professional
group and occupational responsibilities, it is referred to as
professional organisation.

In a professional field, it is of great importance to ensure the
progress of the subject or discipline with which it is associated
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towards professionalism and to realise the increase in the economic
and social status of the people working in that professional field. As
it is necessary to work for the general welfare of society to achieve
this goal, the professional organisation of engineers is of particular
importance.

For these reasons, membership in professional organisations is
one of the most important factors in increasing professionalism.
Organising professions and registering workers in a professional
organisation has become commonplace in most industries and
around the world. The benefits and career opportunities that come
from organising in professions where quality, collaboration, and
information sharing are important are now undeniable. In this
context, professional organisations are needed for a profession to
fulfil its function.

The respondents stated that professional organisation is
important for gaining personal and economic rights, strengthening
self-confidence, promoting professional rights, and obtaining
economic benefits. Participants in the study indicated that the main
reasons for becoming a member of a professional organisation were
the good work carried out by professional organisations in
professional cooperation and the actions of the professional
organisation. On the contrary, while becoming a member of a
professional organisation, they stated that the political structure of
the professional organisation, being close to the political power and
having many members were not effective in becoming a member of
a professional organisation. The results obtained in the statistical
evaluations made according to some demographic characteristics of
the participants within the scope of the study can be explained as
follows:

e Valuing the opinion of the members of the professional
organisation,

e Informing the members about the activities of the
professional organisation,
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e Struggling to find solutions to the problems of the
professional members in the professional organisation.

e Accurately informing members about the latest
developments in the profession, changes in laws and
regulations,

e Obtaining binding professional decisions to be complied
with by the professional organisations,

e Performing duties related to the Ministry to ensure that the
required conditions are met.

e Ensuring the development of professional associations,
taking into account the common interests.

The relationship desired to be revealed in the study is prepared
in a way to reveal the processes of the members of the professional
organisation of surveying engineers: "What are the reasons for
organising, the reasons for becoming a member, and what are the
demands from the organisation?" It is prepared in a way to reveal the
processes. The relationship between public institutions, local
administrations, and all sectors working with spatial data has been
analysed not from a technical point of view but from a social point
of view, and it has been tried to reveal the system of working
together, which the institutions are not aware of, and which works
without being bound by a certain rule, through "social networks". It
is thought that these results and evaluations can be reflected across
the whole country.
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BOLUM 1V

The Role And Impact Of Map Applications In Digital
Gaming: Exploring Game Worlds

Fatih TAKTAK!

Introduction

Video games are games that the user can play interactively on
a computer screen, television screen, or mobile device screen. Video
games are usually played through a device such as a game console,
computer, or mobile device. Video games can be of various genres
and designed for very different purposes. For example, action games,
adventure games, role-playing games, strategy games, sports games,
and simulation games are examples. Games can be played on various
platforms, such as PCs, consoles, and mobile devices (Crawford,
2011; Squire, 2003).

There is a close relationship between video games and
cartography. Cartography is concerned with the design, production,

1 Dr. Ogr. Uyesi, Usak University, fatih.taktak@usak.edu.tr
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and use of maps. Video games, on the other hand, involve the use of
maps for games and define the world of games.

Video games allow players to keep track of their locations and
goals, while cartography is used to make the world of games more
realistic. Video games provide the information necessary for in-
game navigation and travel (Funk, 2005; Dyer-Witheford & De
Peuter, 2009).

Cartography is used to design the world of video games and
facilitate the players' journey. For example, in a role-playing game,
maps can be used to show where players can go, the location of
enemies, and in-game paths. Furthermore, video games enable users
to use real-world maps and follow real-world paths. This increases
the realism of the games and improves the in-game experience of the
players (Ulugtekin & Dogru, 2005; Bildirici, 2018).

Open-world video games are games that allow players to freely
explore, interact, and fulfill tasks in the in-game world. Such games
allow players to go anywhere in the in-game world and interact in
any way they wish. Open-world games often feature large and
detailed game worlds and allow players to explore the world, fulfill
quests, or simply move around the world.

Open-world games offer players freedom, liberty, and
flexibility to explore the world of the games. For example, they allow
players to explore the game world instead of fulfilling in-game
missions, or they allow players to interact with the in-game world in
any way they wish. Such games can generally be categorised as role-
playing games, action games, or open-world adventure games
(Ozlem & Sentiirk, 2020; Halagoglu, 2019).

A map is a visual tool that shows the physical characteristics,
structures, roads, streets, rivers, mountains, lakes, and other features
of an area or region. Maps show the scale of the actual dimensions
of physical areas and their locations. Maps can be used for many
different purposes, such as navigation, journey planning, terrain
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analysis, geographic information systems (GIS), and historical
archives.

The Development of Maps

The historical development of maps covers a very long period
and has evolved with the contributions of various civilizations. If we
list the important periods of the historical development of maps:

Ancient Periods: Mapmaking began in early civilizations such
as Egypt, Mesopotamia, and Ancient Greece. These maps included
simple depictions of rivers and geographical features, often
represented by lines. The purpose of maps during these periods was
often to serve local navigation and agricultural practices.

Middle Ages: During the Middle Ages, maps became more
complex. World maps were developed especially for sailors and
explorers. Western cartographers, inspired by Ptolemy's
geographical studies, tried to produce more accurate maps.

Renaissance Period: The 15th-century Renaissance period was
a time of great development for maps. Especially famous
cartographers and geographers updated their world maps after new
discoveries. New map projections were developed during this
period, such as the Mercator projection.

Exploration and Colonization: As European explorers
discovered new continents in the 15th and 16th centuries, world
maps were constantly updated. Mapping new places and routes
played a major role in navigation and trade.

Modern Maps: From the 18th century onwards, mapmaking
became more systematic and scientific. Cartography became a
professional discipline, and geographical measurement techniques
were developed. Technologies such as map projections and
geographic information systems (GIS) have made mapmaking more
precise and accurate.

Digital Age: Towards the end of the 20th century, the
digitization of maps began with the development of digital
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technologies. Digital tools such as GIS, satellite imagery, and
mapping software transformed map making and use. Digital maps
offered quick access, easy updating, and interactive features.

Map Use Today: Today, maps are widely used for navigation,
geographical analysis, crisis management, education, and more.
Smartphones and online map services enable individuals and
organizations to access maps quickly and have become an important
part of everyday life.

This historical development of maps reflects the growth of the
geographical sciences and human knowledge of the world. This
development represents an important historical document reflecting
the progress of societies in discoveries and developments (Zekai,
2009; Ozmen, 2012; Demiralp, 2009; Ozagag, 2006).

The History of Maps in Digital Games

The history of maps in digital games has developed in parallel
with the evolution of the video game industry. In the early days,
maps were used for in-game navigation with simpler graphics and
limited detail. Here is the history of maps in digital games:

Atari and Arcade Era (1970s—1980s): During this period, game
maps usually consisted of simple level maps. Games were usually
played on 2D platforms, and maps usually provided limited
information on the screen. Especially in arcade games, players often
had to follow a specific path to get to the next level.

Console Games (1980s—1990s): Console gaming was a time
when maps were slightly more advanced. Games offered the
opportunity to explore larger worlds, and maps were used to show
players' general locations. However, they often had more static and
basic graphics.

3D Graphics and Open World Games (2000s—Present): With
the proliferation of 3D graphics, maps became much more detailed
and complex. Open-world games started the trend of having large
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maps. In these games, maps were used to help players navigate vast
worlds and complete missions.

Real-Time Map Systems (Today): Today, game developers are
working on real-time map systems. Players can use maps in the form
of dynamic and interactive maps that are often updated instantly
during gameplay. This makes it much easier for players to set goals,
follow missions, and explore the world.

Augmented Reality (AR) and Virtual Reality (VR) Maps:
Recently, maps have become even more interactive with AR and VR
technologies. These technologies allow players to more closely
examine and interact with the game world in real time.

The evolution of maps in digital games has occurred in parallel
with technological developments and advances in game design.
Today, maps have become an important tool that allows players to
explore and interact with the game world. These ever-evolving
technologies aim to provide players with deeper and richer gaming
experiences (Yilmaz, 2022; Samur, 2022; Delil, 2020; Kara, 2018;
Bingdl, 2018; Ipek, 2020; Vasista, 2022).

Digital Physical World Map Interfaces

Digital physical world maps are interfaces that show users
real-world geography through online mapping services or
applications. These maps are typically updated in real time and are
accessible to a wide range of users. Key features of digital physical
world map interfaces:

Navigation and Directions: Maps provide users with directions
from one specific location to another. Users can get directions to
where they want to go by searching for a specific location or entering
an address.

Terrain and Geographic Details: These maps often include
terrain and geographic details that are updated in real time. Details
such as mountains, rivers, cities, and countries are shown to users.
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Street View: Users can examine the street view of a specific
address. This feature shows photos of a specific location, allowing
users to explore that area in more detail.

Traffic Status and Road Map: Some maps show traffic
conditions and provide users with information about traffic
congestion. In addition, road maps show various transportation
options (car, public transport, walking).

Location Sharing and Beacons: Users can mark specific
locations, create bookmarks, or share their location with others. This
allows saving appointment places, points of interest, or specific
addresses.

Personalization of Map Data: Users can often personalize the
map interface according to their preferences. For example, they can
enable or disable certain layers (traffic, weather, and tourist spots).

These map interfaces are usually accessible through web
browsers or applications developed for smartphones. They enable
users to navigate in real time, explore places, and understand world
geography. They are also useful in many areas, such as travel
planning, the discovery of local businesses, and location-based
services (Nakazawa & Tokuda, 2007; Pittarello & Stecca, 2011).

Game Mechanics

Game mechanics is the set of rules, systems, and interactions
that define the basic functioning of a game and how it is played.
Game mechanics encompass the gameplay dynamics, rules, and
elements that make up the basic structure of a game.

These elements include the fundamental rules that guide
players' interactions, actions, and experiences within the game
world. Game mechanics provide guidance on the core components
of the game and how it works.

The game mechanics may include the following:
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e Game Goals: The goals, objectives, or tasks that players
are trying to achieve.

e Rules: Player interactions, limitations within the game,
and game dynamics.

e Feedback: The feedback players receive about the
consequences of their actions.

e Challenge and Difficulty: The difficulty of the game, the
obstacles or challenges players face.

e Progression and Levels: The levels, chapters, or stages
through which players progress and develop in the game.

e Strategy and Tactics: The strategies and tactics players
use to achieve certain goals

e Scoring and Rewards: Scoring, rewards, or achievements
based on players' performance

e Items and Resources: in-game items, resources, or
abilities that players can collect or use.

e Social Interaction: Cooperation, competition, or social
interactions between players

Game mechanics are the cornerstone of a game and include
elements that affect the gameplay experience. These elements make
a game fun, playable, and addictive. Game developers strive to create
games that draw players into the game world by using game
mechanics in a balanced and effective way (Demirbas, 2019; Cankat,
2013; Sen, Kiigiikkayki & Siirer, 2021).

Game Worlds and Game World Interfaces

Game worlds are virtual environments that players interact
with in digital games. These worlds include game locations,
atmosphere, characters, quests, and general game content. Game-

world interfaces are graphical tools that allow players to navigate,
interact, and perform in-game activities in these virtual worlds. Here
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are some important topics related to game worlds and their
interfaces:

Game Worlds:

e Geographic Structures and Atmosphere: Game worlds
usually include specific geographical structures, cities,
natural environments, space stations, etc. Game worlds are
also enriched with different graphical and audio elements to
match the atmosphere of the game.

e Characters and Creatures: Game worlds contain different
beings, such as various characters, main characters
controlled by the player, supporting characters, or enemy
creatures.

e Quests and Stories: Game worlds often present players with
various quests, side quests, or story elements. These quests
can contribute to the game's progression, story, or character
development.

e Game World Interfaces:

e Maps and Navigation: Game-world interfaces often include
maps to help players explore the world and find destinations.

e Task Listsand Progress Tracking: Game world interfaces list
tasks that players need to accomplish. They also often
include progress bars or lists to track progress and see
completed tasks.

e Character Screens and Customization: Players can often
customize their characters and change their abilities,
equipment, or appearance through character screens.

e Inventory and Item Management: Inventory screens are
available for players to view, manage, and use the items they
have collected.
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e Social and Online Interaction: In multiplayer games, game-
world interfaces often include friend lists, chat tools, or
group creation options to facilitate social interactions.

Game world interfaces allow players to navigate and interact
within game worlds. These interfaces have an important role in
facilitating the game experience, allowing players to explore game
worlds and experience their stories (Jorgensen, 2013; Toups & ark.,
2019).

Definition of Map Interfaces

Map interfaces are interfaces, usually used in digital
environments, that present map and navigation information visually.
These interfaces allow users to explore a specific geographic
location, navigate, and generally see a map representation of a place.
Map interfaces usually visually represent a variety of information
and often assist users in reaching their destinations.

These interfaces may typically include the following features:

e Map View: Provides the user with a visual representation
of a specific geographic location or region on a map. This
can often be at different scales (overview, street view).

¢ Navigation Tools: Tools that help users navigate the map
and reach their destination. This can include features
such as zooming in, zooming out, dragging the map, etc.

e Geolocation and Search: Allows users to search for a
specific location or mark a specific location.

e Traffic Information: Some map interfaces display real-
time traffic information, allowing users to follow traffic
conditions during their journey.

e Route Planning and Direction Indication: Helps users
plan, navigate, and travel from one point to another.

e User Friendly Interface: Map interfaces usually have an
interface that users can easily understand and use.
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e Additional Layers of Information: Some map interfaces
allow users to display additional information on the map,
such as weather, local businesses, and tourist attractions.

Such interfaces are usually accessible through map service
providers or applications. They help users with travel planning,
location-based services, location sharing, and geographic
exploration in general (Cuhadar, Aydogan & Bahar, 2013; Ulugtekin
& ark., 2019).

Origins of Maps in Prehistoric Games (1880-1954)

The origins of the maps in the known games for the prehistoric
period may have more to do with local and traditional games, often
specific to various cultures, as there are no specific standards or
records.

In the period between 1880 and 1954, however, games were
often centered on traditional games, children's games, and simple
competitive games. These games were often based on physical
interaction, and maps or the use of maps was not a common feature
as in modern digital games.

Games from this period were known as games made with
simple materials, usually played within the family or on certain days
in the community. Instead of maps, games were often physically
played in a certain area or within certain rules. For example, games
such as hopscotch, hopscotch, jumping rope, and various sporting
events were usually played in specific areas and did not involve
complex maps.

The use of maps or map-based games was more likely to be
found in the context of educational purposes, strategic games,
specific strategy games, or similar situations. However, in this
period, complex map interfaces or map-based games were generally
not common, as in digital games.

Instead of games associated with specific maps, games in this
period were more traditional games based on physical interaction,
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simple rules, and fun. The complex map mechanics and usage seen
in digital games became more prominent in later periods with
technological developments and the evolution of game design
(Toups & ark., 2020; Jergensen, 2023).

From the Physical World to the Digital (1954-1975)

The period 19541975 covers a period in which technological
advances in the physical world, especially computer technology,
began to develop. In this period, the evolution of developments in
the physical world towards digital includes important milestones in
computers and digitalization.

In this period, the following developments stood out in the
transition from the physical world to the digital:

e Widespread Use of Computer Technology: Computer
technology started to develop rapidly in this period. The first
computers used by large companies, scientific research
institutions, and military institutions became widespread.

e First Games and Entertainment Software: During this period,
the first games and entertainment software running on
computers began to be developed. These were usually games
with simple graphics and limited gameplay.

e Simulation and Educational Software: Computers enabled
the development of software used for training and simulation
purposes. In this period, some educational institutions started
to develop educational materials through computers.

e Digital Map and Graphic Technology: Digitizing maps and
processing them through computers became more
widespread in this period. Computers enabled the
digitalization and processing of maps and graphical data.

e First Arcade Games and Iconic Games Like Pong: In the
early 1970s, arcade games gained popularity. Pong,
published by Atari in 1972, was a turning point in the home
entertainment and gaming industries.
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During this period, important steps were taken towards
computer technology and digitalization. Digitalization became more
evident in areas such as games, entertainment software, and map
technology, and this paved the way for the development of digital
games and digital maps in later periods (Toups & ark., 2020;
Jorgensen, 2023; Ma & Cui, 2020).

Hand-drawn Maps for Adventures (1975-)

Hand-drawn maps are a common element, especially when
games are adventure- or exploration-themed. Such maps are often
used in fantasy game worlds or real-world-based adventure games.
From 1975 to the present day, such maps have been very popular,
especially in role-playing games (RPGs), video games, tabletop
games, and story-based games.

Features of this type of map may include the following:

e Handcrafted Details: Because they are hand-drawn, these
maps often contain a personal touch and detail. Their
characteristic style and the quality of the linework make the
map unique.

e Fantasy Worlds and Locations: Maps created for RPGs or
adventure games often show the locations of fantasy worlds,
cities, dungeons, adventure locations, and characters.

e Routing and Wayfinding: Shows paths, routes, or specific
points that players need to follow as they travel through the
game. These maps are used to show important places to
explore or visit.

e Elements of Mystery and Exploration: Hand-drawn maps are
used for players to explore and find mysterious locations.
They have the potential to show unseen or undiscovered
areas.

e Supporting the Story of the Game: In adventure games, they
are used to support storytelling and allow players to dive
deeper into the game world.
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These types of maps often help players to understand the game
world, feel the atmosphere of the game being played, and feel
connected to the story. Hand-drawn maps can be an essential part of
in-game exploration and adventure, allowing players to understand
and interact with the game world (Harzinsk, 2013; Warodell, 2016).

Procedural Generation (1975-)

Procedural generation is the method of using algorithms and
systems to create content in the game development process. This
method is used to generate game worlds, levels, characters, items,
and more randomly or algorithmically. In traditional game
development processes, game worlds and content are usually
designed by hand. However, procedural generation automates this
process and enables the creation of more dynamic, variable, and
expansive game worlds.

Procedural generation can be used in the following areas:

e Game World Creation: Used to create large game worlds.
This is often used for large open-world games or randomly
generated maps. For example, in games like Minecraft, the
world is randomly generated.

e Level Design: Used for automatic or random generation of
game levels. This feature is common in different game
genres, from platformers to rogue-like genres.

e Character Generation: Procedural generation can be used to
generate enemies or random characters in games. This can be
used to determine the characteristics of enemies, such as their
abilities, appearance, equipment, etc.

e Item and Inventory Creation: Procedural generation can be
used to randomly generate items in games. This can increase
the characteristics and variety of items available in a player's
inventory.

Procedural generation helps game developers create large-
scale and diverse content. This can diversify the gaming experience
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and make each game trial more unique. However, procedural
generation can sometimes also be associated with unpredictability
and instability, so it is important to maintain a careful balance (Yayla
& Biilbiil, 2018; Bakan, 2017).

Playback on Maps or Text (~1986)

Around ~1986, there was a time when maps or text-based
playback were quite popular in computer games. This was a time
when computer games still had limited graphical capabilities, and
games were often text-based.

Some games used simple graphical maps to show game
worlds, levels, or playing areas. These maps usually showed the
game area using simple symbols or markings and often provided an
overview for players. Role-playing games (RPGs), adventure games,
or strategy-based games in particular used simple maps to help
players find their way around or explore the game world.

Text-based games were games in which players explored the
game world with text-based commands. Players used text-based
commands to advance their characters, solve puzzles, or follow story
progress. These games relied on rich storytelling and the use of
players' imaginations.

In particular, games such as Zork, Adventure, and Infocom
were examples of text-based play and were popular. These games
allowed players to explore and interact with the game world through
text-based commands.

This was a time when graphical capabilities for computer
games were still limited. Games were often text-based, and graphical
visuals were not as detailed or complex as they are today. Players
explored game worlds based on their imagination, and the
storytelling of games was largely text-based (Sayilgan, 2012).

Decreasing Complexity, JRPGs, and Automated Maps (1986-)

Around 1986, Japanese role-playing games, or JRPGs, were
an important period in the video game industry. During this period,
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some JRPGs began to use automated mapping systems to facilitate
the gameplay experience and help players explore the game world.

Features of JRPGs can include the following:

e Deep Storytelling: JRPGs are often notable for their complex
storylines and character development. Players often
encounter interactive storytelling as they develop their
characters and progress through the story.

e Traditional Turn-Based Battle System: JRPGs from this era
often featured turn-based battle systems. Players took turns
choosing their character's actions, and the order of battle was
determined by these choices.

e Exploration and Discovery of the Game World: In JRPGs,
players often explore large and expansive game worlds. This
includes cities, dungeons, passwords, and secret spots in
different regions.

The use of automated maps may also have increased during
this period. Automated map systems allowed players to create a map
or travel on a map as they explored the game world. This could be
particularly useful in JRPGs when traveling and exploring large
game worlds. Players could often view explored areas through
automated maps that they could access later in the game.

In JRPGs, the use of automated maps when exploring the game
world could give players a sense of the game's atmosphere and a less
cluttered experience when exploring. This could have made the
game easier to play and allowed players to focus on the story (Toups
& ark., 2020).

3D Game Worlds (1996-)

From 1996 onwards, 3D game worlds revolutionized the video
game industry. This was a time of great advances in game
development technologies and the widespread use of 3D graphics in
game worlds. 3D game worlds made the gaming experience more
realistic, deep, and visually impressive.
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Some of the features of 3D game worlds include:

e Realistic Graphics and Locations: 3D games present game
worlds with more realistic and detailed graphics. Characters,
scenery, and objects are depicted in greater detail.

e Free Movement and Exploration: 3D game worlds offer
players more freedom of movement. Players can often move
around the game world, climb, jJump, and explore in different
directions.

e 3D World Design: 3D game worlds give game developers the
opportunity to create larger and more detailed worlds. This
applies to large open-world games, action-adventure games,
RPGs, and more.

e Increased Advanced Game Mechanics: 3D games often offer
more complex game mechanics and interactions. Physics-
based game mechanics, complex puzzles, combat systems,
and more can be part of 3D game worlds.

e Virtual Reality and Augmented Reality: In later years, 3D
game worlds have advanced further with technologies such
as virtual reality (VR) and augmented reality (AR). Players
became more immersed in the game world.

This was a period when major game studios and independent
developers explored 3D game worlds and made major advances in
gaming technologies. 3D game worlds have the potential to deliver
visually immersive experiences in the gaming industry, increasing
the depth, realism, and playability of games (Toups & ark., 2020;
Farman, 2020).

Smart Devices and Game Map Interfaces Merge (2004-)

From 2004 onwards, smart devices, especially smartphones,
marked a major turning point in the mobile gaming industry. This
period greatly influenced the game-playing experience on mobile
devices, and game-map interfaces became more popular on mobile
platforms.
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The following features stand out in this period:

e Mobile Gaming Platforms: The popularization of
smartphones and tablet computers led game developers to
focus on mobile platforms. This has led to an increase in the
number and variety of games that can be played on mobile
devices.

e Touchscreens and User Interface: Since mobile devices run
on touch screens, game maps and interfaces are optimized to
facilitate touch interactions. Players can swipe, zoom, and
tap to interact with the map.

e GPS and Location-Based Games: The GPS capabilities of
mobile devices have enabled the rise of location-based games
(such as Pokemon Go). Such games create game mechanics
based on real-world maps.

e Connected Gaming Communities: Mobile devices have
increased player interaction with games. Social media
integration has made it easier to play games with friends,
share achievements, and build online communities.

e Mobile App Stores: App stores such as Apple's App Store
and Google Play Store have enabled game developers to
bring their games to a wide audience. Game maps played an
important role in the promotion and marketing of games in
these stores.

This was a time when game map interfaces became more
important on mobile devices, and mobile gaming experiences
changed dramatically with the impact of touchscreens and location-
based features. Game developers have made efforts to provide
players with more immersive and customized game maps using the
possibilities offered by smart devices (Toups & ark., 2020; Farman,
2020).
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Simplifying Complexity and Improving Game Quality

Complexity simplification is a common strategy for improving
game quality in game design and development. This strategy aims to
provide a better gaming experience by reducing unnecessary
complexity in games. In doing so, it improves game quality by
preserving the core mechanics of the game and improving gameplay.

Here are some of the key strategies:

e User Friendly Interfaces: Instead of complex menus,
excessive options, or cluttered user interfaces, simple and
user-friendly interfaces can improve the gaming experience.
Players can more easily understand and use the basic
functions of the game.

e Clear Game Mechanics: Game mechanics should be
understandable. If players can quickly learn how to play the
game, it allows them to enjoy the game.

e Gradual Learning: Increasing the difficulty of games
gradually improves the learning process and experience for
players. Players learn and master new skills as the game
progresses.

e Balanced Difficulty Levels: Games that are too easy or too
difficult can negatively impact the player experience.
Balanced difficulty levels ensure that the game both
entertains and challenges players.

e Real-Time Feedback: Giving players real-time feedback
helps them understand how they are performing in-game.
This allows them to improve as they play the game.

Simplifying complexity aims to make the game experience
more accessible and enjoyable while retaining the core features of
the game. This strategy allows the game to reach a wide range of
players and makes it easier for players to understand the game
(Giines, 2016).
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Collaborative Cartography of Game Maps

The term "collaborative cartography of game maps" usually
refers to players working together to explore and map game worlds.
This concept involves collaborative map creation, exploration, and
information sharing between players in games.

Collaborative cartography can be particularly useful in some
game genres and games where in-game maps are missing or poor.
Some players may work together to create maps to better understand
the game world and learn more as the game progresses. This can be
particularly useful in mysterious or unexplored areas.

This kind of collaborative cartography can often take place in
gaming communities or online platforms. Players can help other
players by sharing their experiences, explorations, and maps.

Especially in some role-playing games or exploration-based
games, players' efforts to work together to complete or enrich world
maps can make the game experience richer. This can help the game
provide  community-based  interaction and  encourage
communication and cooperation between players (Shen, 2014,
Toups & ark., 2019).

Digital Games and Cartography Applications

"Grand Theft Auto V** (GTA V) is an important example of
the gaming world and an example of how cartography can be used
in digital games. The game offers a highly detailed open world, and
the use of maps is important for players to explore the game world
and interact with various elements of the game mechanics.

In GTA V, map use plays an important role in the following
ways:

e Large and Detailed Map: The game offers a large open world.
With a fictional city called Los Santos, environmental zones,
mountainous areas, countryside, and other regions, the game
offers players a vast game world. The map shows these
regions in detail.
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e Navigation and Targeting: The map is used for players to
navigate to specific locations or find mission locations.
Navigation provides directions to locations marked on the in-
game map.

e Missions and Marked Points: The game marks mission
locations or landmarks on the map. Players go to the
locations indicated on the map to complete quests or
participate in in-game activities.

e Display of Mechanical Elements: The map shows players the
mechanical elements in the game. For example, weapon
shops, automobile repair shops, restaurants, etc. are
prominently displayed on the map.

e Introducing In-Game Events: The map introduces players to
in-game events. Races, entertainment, missions, and other
events are highlighted on the map.

Through the use of maps, GTA V helps players explore the
game world and contribute to the game's story progression. The map
helps players navigate the game world, complete missions, and
interact with various aspects of the game. Such open-world games
offer players a broad exploration experience through on-map
navigation, targeting, and a detailed game world (Games, 2008).

""Assassin’'s Creed Odyssey"" is an impressive example of the
application of cartography in the game world. The game features a
large open world, and the use of maps allows players to explore the
game world, complete missions, and interact with various aspects of
the game.

Assassin's Creed Odyssey highlights the use of maps in the
following ways:

e Large and Varied Map: The game presents the different
regions of ancient Greece in detail. Players explore cities,
islands, the countryside, and other regions. The map shows
players the details of different geographical regions.
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e Exploration and Landmarks: The map marks the places
players explore. This allows players to turn around, return to
places they have not visited before, and complete quests.

e Quests and Side Quests: The map indicates quests, side
quests, and events. Players start and complete missions by
going to the markers on the map.

e Settlements and Landmarks: The map shows players
settlements, temples, arenas, dungeons, and other important
locations. These places attract players' attention and
encourage exploration.

¢ Navigation and Travel: The map guides players to specific
locations and destinations. Players navigate to locations
marked on the map.

Assassin's Creed Odyssey allows players to explore the game
world through the use of maps. The map helps players complete
missions, explore, and participate in in-game events. The game
offers a wide open-world experience through the use of maps and
supports players in exploring the game world (Politopoulos & ark.,
2019; Cole, 2022) (Fig., 1).

Fig. 1. A benchmark example from the play is that it has been made
to create authentic representations of ancient Greece.
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"Watch Dogs 2" is an interesting example of cartography
applications in the game world. As the game tells the story of a
hacker set in a modern city (San Francisco), the use of maps helps
players with exploration, goal-setting, and interaction.

The use of maps in Watch Dogs 2 plays an important role in
the following ways:

e Large Open World Map: The game presents the city of San
Francisco in detail. Players explore different areas of the city,
tourist attractions, harbors, and landmarks. The map shows
players an overview of the city.

e Goal Setting and Missions: The map helps players set
missions. Mission points and events are indicated on the
map. Players start and complete missions by going to the
locations shown on the map.

e Marked Places and Interaction: The map marks locations that
may be of interest to players. Players go to these marked
locations to explore, complete quests, or participate in
events.

e Travel and Navigation: The map shows players paths to their
destinations. Players can use navigation to reach the
locations marked on the map.

e Hacker Influences and Information Gathering: The map
helps players gather information and discover hacker agents
(security cameras, hackable devices, etc.) in the city.

Watch Dogs 2 allows players to explore the game world and
interact with game mechanics through the use of maps. The map
helps players complete missions, explore the city, and participate in
in-game events. Through the use of maps, the game offers players a
broad exploration experience around the hacker theme in a modern
city (Fontaine, 2020; Leonard, 2009).

"Assassin's Creed Origins' is a remarkable example of the
application of cartography in gaming. The game presents ancient
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Egypt in detail, and the use of maps helps players explore, complete
missions, and interact with the game world.

Map use in Assassin's Creed Origins plays an important role
in the following ways:

Large and Detailed Map: The game shows the various
regions of ancient Egypt in detail. Players explore
cities, temples, pyramids, the countryside, and other
areas. The map shows these locations to players.

Quests and Side Quests: The map indicates quests
and side quests that players can do. Players go to
missions on the map to complete tasks or participate
in events.

Navigation and Goal Setting: The map guides players
to their goals. Players navigate to locations marked
on the map.

Exploration and Hidden Spots: The map marks places
that players need to explore. This allows players to
turn around and return to places they have not visited
before.

Dungeons and Landmarks: The map shows players
dungeons, landmarks, and special points. Players go
to these locations to complete quests or explore.

Assassin's Creed Origins allows players to explore the game
world through the use of maps. The map guides players through
completing in-game activities and exploring the game world. The
game offers players the opportunity to explore ancient Egypt through
a detailed open-world map and the use of maps (Poiron, 2021; Vicent
& Mendaza, 2018).

"Red Dead Redemption 2" is one of the games that
successfully demonstrates the interaction between cartography
practices and the game world. The game offers a large open world,
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and the use of maps allows players to explore, complete missions,
and interact with the game world.

The use of maps in Red Dead Redemption 2 is characterized
in the following ways:

Large and Detailed Map: The game presents 1800s
America in great detail. Players explore cities, towns,
farms, mountains, and campgrounds. The map shows
these areas in detail.

Navigation and Targeting: The map guides players to
reach their destinations and complete missions.
Players can use navigation to get to places marked on
the map.

Missions and Marked Places: The map marks
missions and landmarks. Players start and complete
missions by going to the locations indicated on the
map.

Campsite Management: Players can set up camps and
manage them on the map. Resources, quests, and
other camp activities are indicated on the map.

Exploration and Hidden Spots: The map shows
hidden locations and activities for players to explore.
This allows players to explore the game world more
deeply.

Red Dead Redemption 2 allows players to explore the game
world through the use of maps. The map helps players complete
missions, explore, and interact. The game offers players the
opportunity to explore the American wild west through a large open-
world map and detailed map use (Holmes, 2019).

""Minecraft' stands out as a game that offers an original and
unique mapping experience. The game gives players the freedom to
create their own worlds, and this extensively includes the ability to
create and explore maps.
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Map use in Minecraft is characterized in the following ways:

Procedural World Creation: Minecraft allows players
to create a world, each of which is unique. Players
can explore randomly generated worlds and discover
new regions on the map.

World Building with Blocks: Players have the
freedom to build in a world made of blocks. The map
provides a backdrop for players to create their own
buildings, cities, or any other structure.

Exploration and Routing: Players can explore the
world and navigate to different areas through
coordinates on the map and other navigation tools.

Map Creation and Landmarks: Players can create
their own maps and place landmarks. This can be
helpful for remembering previously visited areas and
returning to specific locations.

Multiplayer Experience: Minecraft offers multiple
player options. Players can play together in different
worlds and create maps.

Minecraft offers players a wide range of maps for creativity

and exploration. The game is based on map use and gives players the
freedom to create and explore their own worlds. This gives players
the experience of creating and exploring a wide range of game
worlds (Hill, 2015).

""Assassin’s Creed Unity™ offers a slightly different map

experience compared to previous games. The game is set during the
French Revolution and offers a detailed recreation of Paris.

The use of maps in Assassin's Creed Unity is characterized by

Detailed Historical City: The game presents the city
of 18th-century Paris in detail. Cathedrals, streets,
historical buildings, and various districts are

-100--



presented to players. This detailed map allows
players to explore the city.

e Missions and Events: There are missions, side quests,
events, and secret locations marked on the map.
Players start and complete missions by going to the
markers on the map.

e Nemesis and Targets: The game marks the locations
of enemies and objectives. Players go to these targets
on the map to complete missions or interact with
enemies.

e Historical and Iconic Buildings: The map marks
historical and iconic buildings. Well-known
landmarks such as Notre-Dame Cathedral are
highlighted on the map.

e Travel and Navigation: The map shows players quick
travel points and navigation routes. This allows
players to quickly travel around the city of Paris.

Assassin's Creed Unity allows players to explore a historical
city through the use of maps and contributes to the game's story
progression. The game offers players the opportunity to explore
18th-century Paris through a detailed historical city map and map
use (Menon, 2015).

Cartography systems for today's open-world games may
include in-game maps and markers to help players better navigate
and use the map. However, in the future, these systems may include
features such as the following to provide a more realistic and natural
experience:

Al, or machine learning technology, helps the player explore
and navigate the in-game world.

Real-time mapping and placement. In-game maps can be
updated in real-time to provide a more realistic experience for
players.
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Dynamic mapping. In-game maps can change dynamically and
according to the player's actions to provide a more realistic
experience for players.

Using augmented reality or virtual reality technology to show
the in-game world in a more realistic way and give the player a better
understanding of the in-game world

Add features within the map that players can use in real life.
For example, a map application that players can use could include
real-time traffic information, alerts, and directions.

Some expected future developments for open-world games

could be

More realistic and natural gameplay: Improved
Al and machine learning technologies will make
the in-game world more realistic and help the
player explore and navigate the in-game world.

Larger and more detailed game worlds: Increased
processing power and storage will allow game
worlds to become larger and more detailed.

Higher resolution graphics: Improved graphics
processor technologies will make games look
more realistic and beautiful.

Support for augmented reality or virtual reality:
Augmented reality or virtual reality technologies
will provide players with a more realistic gaming
experience.

Deeper storytelling: Emerging storytelling
technologies will allow games to tell deeper and
more compelling stories.

Multiplayer: As open-world games appeal to a
wider player base, multiplayer features will
become more prominent.
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e More realistic in-game physics: Improved
physics processing technologies will allow games
to offer a more realistic gameplay experience.

Conclusions and Recommendations

In digital games, the map is an important element that enriches
the game experience and guides players. Maps help to explore the
game world, manage quests, achieve goals, and interact with game
mechanics. Furthermore, mapping applications offer game
developers the opportunity to create larger, more detailed, and more
dynamic game worlds.

Cartography apps contribute to the overall design of games and
make the gaming experience more immersive. Through maps,
players explore the game world more deeply and reach their goals
more easily. Cartography enhances the design of game worlds and
game mechanics, allowing players to enjoy games more.

As a result, mapping in digital games is an important
component that makes the game experience more interactive,
guided, and enjoyable. The map provides the opportunity to better
explore the game world, successfully complete missions, and
navigate the game. For game developers, the map enables them to
create larger, more detailed, and more diverse game worlds.
Therefore, it can be argued that the map plays a critical role in
ensuring that games provide a successful and satisfying experience.
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