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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 Turkes
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 AGAC BILGI SISTEMI:
KAHRAMANMARAS, TURKIYE ORNEGI

OZET: Agacglar sadece kentsel alanlardaki gercek varliklar degil, aym zamanda
toplulugumuzun altyapisinin bir parcasidir. Bu nedenle, diger kamu miilkleriyle ayni bakim
ve bakima ihtiya¢ duyarlar. Uygun bakim olmadan, agaglar kisisel yaralanmaya veya
mulkiyet hasarina neden olabilir. Bu ¢alismanin temel amaci, Kahramanmaras'in iki ana
bulvarlari olan Prof. Dr. Necmettin Erbakan ve Alparslan Tiirkes icin web-tabanli bir agag
bilgi sistemi gelistirmektir. Bu arastirma iki boliim halinde tamamlanmistir. Bu ¢alismanin ilk
bolumunde her iki bulvarin refujlerindeki agaglar icin bir envanter calismas: yapilmistir. Her
bir agacin koordinatlar1, boyu, gogiis yiiksekligindeki ¢ap1 (dbh), tepe taci genisligi, ve agac
thrG (igneli/yaprakl) yer 6lcumleri ve saha calismasi yapilarak elde edilmistir. Envanter
caligmasinda toplam 774 agacin bilgileri elde edilmistir. Envanter ¢alismasi sonucunda 11
farkli tlr tespit edilmis ve Fisttk ¢ami 321 agag ile en fazla sayiya sahip tir olarak
bulunmustur. Arastirmanin ikinci boliimiinde, envanteri yapilan agacglarin 6zellikleri bir
veritabanina aktarildiktan sonra ArcGIS Online ile iki adet web uygulamasi (Web App)
olusturulmustur. IIk uygulamada, her bir agacin 6zellikleri kullanicilara pop-up pencere
sayesinde sunulmaktadir. Interaktif lejanta sahip olan bu web uygulamasi internet baglantisi
olan herkesin erisimine agiktir. Bu web uygulamasina kisisel bilgisayar, tablet, veya akilli
telefonlar ile erisilebilmektedir. ikinci uygulama ise web-tabanli agac bilgi sistemine veri
ekleme yetkisi olan web yoneticisi i¢in olusturulmustur.

Anahtar kelimeler: ArcGIS Online, CBS, Envanter, Kent Agaclari, Web Haritasi, Web
Uygulamas.

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; Gl 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. (Gul 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; Gul 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 Cayraz, 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
Turkes boulevards in Kahramanmaras 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 Kahramanmaras, Prof. Dr. Necmettin Erbakan and Alpaslan Tiirkes
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 20™ was used to record accurate geographic locations of each
tree in the study area. Haglof Vertex 1V 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 Tiirkes are the two of the
longest located in the Province of Kahramanmaras, Turkey. A total of 774 trees were
inventoried on median strip of the boulevards located in the district of Onikisubat,
Kahramanmaras, Turkey. The total length of the boulevards is approximately 7.3 km as
illustrated in Figure 1 below.

162



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

A
& P Nalchik
Varna j A ©
< 54 I
ARIA Sokhumi Az 4
(64 A
O TS'Khiny §
GEORGIA
Thilisi®
"w.]lll sun
Istanbul Trabzon
Q.0 G K g ARMENIA
Bursa o AR NPTk 1, e Yerev
s Ankara > o AR Erzurum >
Eskisehir ¢ Sivas i,
g $ AZEN
TURKEY
Kahramanmaras  floa0
1zmir Malatya (
¢ o Van
Konya Diyarbakir Batman
TQRQS DAGLARI
N z
. A Gaziantep
_Antalya C
Mosul
o _Erbil
Kirkuk

icosia

=75 Sources: Esri, HE\RF: DelLorme, Intermap, increment P Corgaymani
PR(lskm GEBCO,USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster
NL, Ordnance Survey, Bgri Japan, METI, Esri China (Hong
800 LEKong)Mswisstopo, MapmWndia, © OpenStreetMap contributors,
eeirutand the GIS User Communr\ty

Bin Evler
Tavsan
Tepe

Fa

- Sources: Esri, HERE, DeLorn%',rlFaté:r'n‘%‘a'p‘.?increm%nf'ﬁ‘é‘ékﬁf?ﬁ”‘
\ Ikm GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster
‘\ NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong
"-\4 Kong), swisstopo, Mapmyindia, © OpenStreetMap contributors,
——— and the GIS User Community

<

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 Tiirkes. 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.
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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.
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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.
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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 Tiirkes 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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