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ABSTRACT: Trees are not only true assets in urban areas but also part of our community's 

infrastructure. Therefore, they require care and maintenance same as other public properties. 

Without proper care, trees may cause personal injury or property damage. The main objective 

of this study was to develop a web-based tree information system for the two main 

boulevards of Kahramanmaras, Prof. Dr. Necmettin Erbakan and Alpaslan Turkeş 

boulevards. This research was conducted in two parts. In the first part of this study, an 

inventory for small and large trees on the median strip of the boulevards was conducted. GPS 

coordinates, tree height, diameter at breast height (dbh), crown diameter, tree type 

(Deciduous/Evergreen) of each individual tree were gathered by doing ground measurements 

and field observations. Attributes of 774 trees were retrieved during the inventory. After tree 

inventory, a total of 11 tree species were identified where Pinus pinea was found to have the 

largest number of trees with 321 in the study area. In the second part of this research, a 

database was created for all the trees inventoried and then two web applications were created. 

The first one was web application with interactive legend for web-based tree information 

system that was created for general public using ArcGIS Online. Attributes of each tree are 

given to the user via pop-up window in this web application. This web application is publicly 

accessible. Users may interact with the web application via browsers by personal computers, 

tablets, or smartphones. The second web application was created for a site manager who has 

authority to add trees in the web-based tree information system.   
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WEB-TABANLI AĞAÇ BİLGİ SİSTEMİ:  

KAHRAMANMARAŞ, TÜRKİYE ÖRNEĞİ 
 

 

ÖZET: Ağaçlar sadece kentsel alanlardaki gerçek varlıklar değil, aynı zamanda 

topluluğumuzun altyapısının bir parçasıdır. Bu nedenle, diğer kamu mülkleriyle aynı bakım 

ve bakıma ihtiyaç duyarlar. Uygun bakım olmadan, ağaçlar kişisel yaralanmaya veya 

mülkiyet hasarına neden olabilir. Bu çalışmanın temel amacı, Kahramanmaraş'ın iki ana 

bulvarlari olan Prof. Dr. Necmettin Erbakan ve Alparslan Türkeş için web-tabanlı bir ağaç 

bilgi sistemi geliştirmektir. Bu araştırma iki bölüm halinde tamamlanmıştır. Bu çalışmanın ilk 

bölümünde her iki bulvarın refujlerindeki ağaçlar için bir envanter calışması yapılmıştır. Her 

bir ağacın koordinatları, boyu, göğüs yüksekliğindeki çapı (dbh), tepe tacı genişliği, ve ağaç 

türü (iğneli/yapraklı)  yer ölçümleri ve saha calışması yapılarak elde edilmiştir. Envanter 

calışmasında toplam 774 ağacın bilgileri elde edilmiştir. Envanter çalışması sonucunda 11 

farklı tür tespit edilmiş ve Fıstık çamı 321 ağaç ile en fazla sayiya sahip tür olarak 

bulunmuştur. Araştırmanın ikinci bölümünde, envanteri yapılan ağaçların özellikleri bir 

veritabanına aktarıldıktan sonra ArcGIS Online ile iki adet web uygulaması (Web App) 

oluşturulmuştur. İlk uygulamada, her bir ağacın özellikleri kullanıcılara pop-up pencere 

sayesinde sunulmaktadır. Interaktif lejanta sahip olan bu web uygulaması internet bağlantısı 

olan herkesin erişimine açıktır. Bu web uygulamasına kişisel bilgisayar, tablet, veya akıllı 

telefonlar ile erişilebilmektedir. İkinci uygulama ise web-tabanlı ağaç bilgi sistemine veri 

ekleme yetkisi olan web yöneticisi için oluşturulmuştur.  

 

Anahtar kelimeler: ArcGIS Online, CBS, Envanter, Kent Ağaçları, Web Haritası, Web 

Uygulaması. 

 

 

INTRODUCTION 

 

Trees have several benefits for human being such as improving water, soil, and air quality, 

lowering energy bills with their shade, providing shelter for wildlife, and adding beauty, 

aesthetics and value to our house or land, and increasing recreational opportunities (Wolf, 

1998; Li & Qi, 2003; Gül et al., 2005; Sabuncu et al., 2013; Bruno et al., 2014). They are also 

renewable resources and provide ecologic, social, cultural, economic, and esthetic benefits to 

communities and local governments. (Gül vd., 2014).  

 

With tree inventory, the total number of trees, species, individual tree properties, 

geographical location, health and maintenance status of individual tree can be obtained. Thus, 

all kind of data related to urban trees should be gathered and imported into geographic 

information system (GIS). By doing tree inventory in the urban parks with the help of GIS, it 

could be possible to assess the current status of the trees, sustainable and effective planning, 

design, and management for the future. Unfortunately, there are few studies related to web-

based tree inventory and almost all of them were done in this decade (Abd-Elrahman et al., 

2010; Gül et al., 2014; Oguz and Kisakurek, 2016a; Oguz and Kisakurek, 2016b; Oguz et al., 

2017; Oguz and Isbir, 2017; Oguz et al., 2018; and Oguz and Çayraz, 2019).   

 

The main objective of this study was to develop a web application of a web-based tree 

information system for trees on median strip of Prof. Dr. Necmettin Erbakan and Alpaslan 

Turkeş boulevards in Kahramanmaraş Turkey. The first step of this study was conducting an 
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inventory for trees in the boulevards. With this study, geographic location and individual 

attributes such as tree height, dbh, crown diameter, and type of each tree were obtained via 

ground measurements and field observations. All the data gathered during the inventory were 

imported into ESRI ArcGIS in order to create a geodatabase. Finally, a web application for 

web-based tree information system was developed using ArcGIS Online. In addition, a web 

map and a web application to delete or edit a feature in the web-based tree information 

system and a web application to add a new tree to the web-based tree information system for 

a web manager who has authority to add trees to the web-based tree information system were 

created. 

 

 

MATERIALS AND METHODS 

 

In this study, web application of the web-based tree information system for the two main 

boulevards of Kahramanmaraş, Prof. Dr. Necmettin Erbakan and Alpaslan Türkeş 

boulevards. This research was completed in two parts. In the first part of this study, an 

inventory for small and large trees on the median strip of the boulevards was conducted. GPS 

coordinates, tree height, dbh, crown diameter, tree type of each individual tree were gathered 

by doing field measurements and observations. Attributes of 774 trees were retrieved during 

the inventory.  

 

The first part of this study was carrying an inventory for trees on the boulevards. In this 

particular study, Leica Zeno 20TM was used to record accurate geographic locations of each 

tree in the study area. Haglof Vertex IV was employed in order to measure the tree heights. A 

simple tape measure was used to obtain dbh. Canopy diameter of each tree was also measured 

and recorded. An ID number was given to each tree on the boulevards and then tree was  

photographed. Scientific and Turkish names of each tree were also recorded. Uses of trees in 

the landscape and potential benefits and/or hazards of trees were gathered and recorded 

successfully.  

 

In the second part of this research, a database was created for all the trees inventoried and 

then two web applications were created. The first one was web application with interactive 

legend for web-based tree information system that was created for general public using 

ArcGIS Online. Attributes of each tree are given to the user via pop-up window in this web 

application. This web application is publicly accessible to anyone who has access to internet. 

Users may interact with the web application via browsers in personal computers, tablets, or 

smartphones. The second web application was created for a site manager who has authority to 

add trees in the web-based tree information system.   

 

The Boulevards of Prof. Dr. Necmettin Erbakan and Alpaslan Türkeş are the two of the 

longest located in the Province of Kahramanmaraş, Turkey. A total of 774 trees were 

inventoried on median strip of the boulevards located in the district of Onikişubat, 

Kahramanmaraş, Turkey. The total length of the boulevards is approximately 7.3 km as 

illustrated in Figure 1 below. 

 



Oguz, H., Uzun, A. & Kisakurek, S. / Turkish Journal of Forest Science 4(1) 2020: 160-171   

163 

 

 
Figure 1. The location map of the study area 
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RESULTS 

 

As a result of this study, 11 tree species (among 774 trees) were identified on the boulevards 

of Prof. Dr. Necmettin Erbakan and Alpaslan Türkeş. These species are Pinus pinea, 

Platanus orientalis, Cupressus sempervirens, Robinia pseudoacacia, Fraxinus angustifolia, 

Cupressus arizonica, Fraxinus excelsior, Cedrus sp, Cedrus Libani, Morus alba, and Pinus 

brutia. Then, two web applications were developed for web-based tree information system. 

The first one was web application with interactive legend for web-based tree information 

system that was created for general public using ArcGIS Online. Attributes of each tree are 

given to the user via pop-up window in this web application. This web application is publicly 

accessible to anyone who has access to internet. Users may interact with the web application 

via browsers in personal computers, tablets, or smartphones. The second web application was 

created for a site manager who has authority to add trees in the web-based tree information 

system. The web application for the web-based tree information system with interactive 

legend was illustrated in Figure 2 below. 

 

 
Figure 2. Geographic distribution of 11 tree species in the web-based tree information system 

with interactive legend 

 

With interactive legend, users are able to see the tree species by clicking the interactive 

legend as illustrated in Figures 3-13 below. 
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Figure 3. Distribution map of Pinus pinea in the study area.  

 

Pinus pinea has the largest distribution with 321 trees in the study area as shown in Figure 3 

above. Platanus orientalis takes the second place with 307 trees as illustrated in Figure 4 

below. The total number of trees in the study area and the number of trees in each species are 

given in the interactive legend. According to tree type, evergreen trees take the lead with 401 

while deciduous trees are the second with 373 trees in the study area. 
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Figure 4. Distribution map of Platanus orientalis in the study area. 

A popup window is displayed when a user clicks on a specific tree in the web app as 

illustrated in Figures 5 and 6. ID number, height, dbh, crown diameter, geographic location, 

Turkish and Scientific names, application areas, potential hazards/benefits, and a picture of 

the tree is given to the user via popup window. A full sized image of the tree is also provided 

when a user clicks on a thumbnail image of the tree or clicks the link on popup window as 

shown in Figures 6, 7 and 8 below.      



Oguz, H., Uzun, A. & Kisakurek, S. / Turkish Journal of Forest Science 4(1) 2020: 160-171   

167 

 

 

Figure 5. Tree attributes are given through a popup window 

 

Figure 6. Tree attributes are given through a popup window 
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Figure 7. Thumbnail image of a tree on popup window 

 

Figure 8. Full sized image of a tree 
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Another web application was developed for a person who has authority to manage, add, 

remove, update and edit the features in the web-based tree information system as illustrated 

in Figure 9 below. Authorized manager can add or remove a tree and edit attributes of current 

trees in the information system. This web application is only accessible to web manager and 

not general public. 

  

Figure 9. Web Application of Web-Based Tree Information System (WBTIS) for a web 

manager 

 

CONCLUSIONS  

 

The subject of this study was conducting an inventory on tree species with the developing 

technology. This issue is gaining importance today in terms of planning and design studies 

for the future. Because in our country, there are deficiencies in reaching tree inventories on 

the web. Therefore, the implementation of this work in Turkey is still important. 

 

The web application developed in this study is publicly accessible to anyone who has access 

to the internet. With this app, users should be able to use this web app in personal computers, 

tablets, or smartphones. The second web app however was created for a manager who has 

authority to manage the web-based tree information system. This web-based tree information 

system is specifically designed to create maps, analyze data, share and collaborate. A web 

app for trees on Prof. Dr. Necmetting Erbakan and Alpaslan Türkeş boulevards was created 

with ArcGIS Online. Any user can connect to ArcGIS Online through the ArcGIS Desktop 

ArcMap application or through web browser and access online content and capabilities free 

of charge. 
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