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 The pigeons, which are accepted as the symbol of peace and love, are one of the first 
domesticated birds by people. Pigeons have been bred up for 6000 years since they are used 
in postal services, feeding as a hobby, benefiting from meat, manure, and egg for different 
purposes. There are special pigeon nests made for pigeons in the world. The nests in the 
Kayseri Gesi Region, which are described as a dovecote, are special structures that are unique 
in the world and are designed to obtain the pigeon manure used in agriculture. The unique 
feature of the gothic cavern is that the main nest is made of carved chambers under the ground 
and on the ground a dovetail chimney, a dovecote or a dovecote tower. As it is seen in this 
study which is related to dovecotes, it has the function, form, and organization of each other 
with its unique local artifacts. However, in the globalizing world, the necessity of adding the 
original identity of the dovecotes to the world cultural heritage is determined. Preserving 
cultural heritage is an imperative task for all civilizations in the world. In order to keep the 
traces of civilizations alive, it is extremely necessary to transfer historical and cultural artifacts 
from generation to generation. Terrestrial laser scanning method has become the reason of 
choice for many disciplines with its potential to obtain cost-effective, high-accuracy data in a 
short time. Laser scanners, which ensure that architectural documentation works are carried 
out in a healthy way and in accordance with the determined standards, have become preferred 
by users in our country and in the world. Different from traditional methods, terrestrial laser 
scanning method was preferred for the preparation of survey projects of Gesi dovecotes. 
Terrestrial scanning device has replaced traditional measurement methods with the rapidly 
developing technology. The laser scanning method has advantages over traditional methods 
in terms of speed, workflow and workforce. Using a laser scanner for accurate measurement 
allows accurate preparation of survey projects. By using local laser scanning technologies, 
thousands of points reflecting the object or object surface are obtained. With the help of these 
points, realistic 3D models are obtained. According to the models created, area, volume and 
surface dimensions can be reached according to the size information of the object or structure. 
3D point cloud data about the plan scheme, sections and facades of Gesi dovecotes, which are 
of historical importance, were obtained by using Faro Focus 3d laser scanning device. 

 
 

 
 
 

1. INTRODUCTION  
 

Cultural heritage is one of the most important links 
between the past and the future of humanity. It has an 
important place in the individual and social development 
of human beings. It is also an important issue for 
humanity to leave these heritages to future generations 
in accordance with their original form. UNESCO (United 
Nations Educational, Scientific and Cultural 
Organization), ICOMOS (International Council for 

Monuments and Sites), ISPRS (International Society for 
Photogrammetry & Remote Sensing), ICOM 
(International Council for Museums), ICCROM 
(International Center for the Conservation and 
Restoration) of Monuments) and UIA (International 
Union of Architects) have undertaken duties related to 
the protection of world cultural heritage (Calegari, 2003; 
(www.unesco.org.tr, 2021). 

The current situation and problems of cultural 
heritage are determined by metric, written and visual 
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documentation. Documentation is one of the most 
important ways of transmitting cultural heritage to 
future generations and introducing it to the society, as 
well as providing basic data in all conservation studies 
aimed at solving the problems of cultural heritage. Today, 
different techniques are used in the documentation of 
Cultural Heritage, and these techniques are developing 
rapidly in the light of technological developments. The 
production of physical, social, economic, cultural and 
historical information of cultural heritage in various 
qualities and scales, and the processing of large amounts 
of data produced and transforming them into usable 
information are indispensable in terms of protection 
(Yakar et al., 2015). 

Terrestrial laser scanning method has become a more 
effective and up-to-date method than traditional 
measurement methods for architectural documentation 
studies. Terrestrial laser scanning technique is basically 
evaluated within the LIDAR (Light Detection and Range) 
system (Yakaret al., 2020; Ulvi & Yakar, 2014) is the 
name given to remote sensing technology (Sevgen, 
2018). Using the 3D point cloud data obtained by the 
laser scanning method, the following studies can be 
carried out on CAD applications; basic measurement 
data, orthophoto image extraction, 2D or 3D drawings, 
solid surface models, 3D animations, texture covered 3D 
model extraction (Karasaka & Ulutaş, 2021; Yılmaz & 
Yakar, 2006). 

In this study, the survey studies of Gesi Pigeonries, 
one of the historical and cultural monuments of Kayseri 
province, with terrestrial photogrammetry technique 
were examined. With laser scanning, 3D CAD drawings 
were created from high-resolution 3D point cloud data, 
and it was seen that measurements that can be a base for 
architecture, restoration, restitution, historical artifact 
documentation and registration are much more efficient, 
more advantageous in terms of graphics, and more 
sensitive in terms of accuracy than classical methods. 

 

2.  BIRD CULTURE, BIRD HOUSES and PIGEONS 
 

Pigeons, one of the first domesticated birds by 
humans, have been bred for different purposes for 6000 
years, primarily for use in postal works, as a hobby, and 
to benefit from their meat, manure and eggs. There are 
many nests and structures built for birds in the world, 
and most of them seem to have been built by humans as 
above-ground structures. According to the published 
literature, there are special pigeon nests in Iran and in 
our country in Cappadocia, Diyarbakir and Kayseri. 

 
Table 1. Bird Lodge, Kebûterhâne, Boranhane, Rock 

Carved dovecotes and Kayseri dovecotes. 

 
  

Bird Lodge Fatih Bali Pasha Mosque Bird Pavilion/ 
Plan, section, view drawings (Avunduk,2008) 

  
 

Iranian Kebûterhouses (Gavart Tower)  
(Amirkhani, Okhovat, & Zamani, 2010) 

 
 

 

Diyarbakir Boran Houses (Bekleyen, 2007) 

 
Nevshehir Cappadocia rock carved dovecotes 
(Berkmen, 2015) 

 
  

Kayseri Dovecotes (Büyükmıhcı, 2006) 
 

The formations defined as dovecotes in Kayseri Gesi 
Region, which is the subject of this research, are special 
structures in terms of their architectural features and are 
designed to be used in agricultural areas by obtaining 
pigeon manure. The feature that distinguishes the 
dovecotes in Gesi from their counterparts is; it is a stone-
built structure form that creates the main nest by 
transforming the rocks into carved rooms in the 
underground part and forming the nest door called the 
dovecote chimney/pigeon bush or pigeon tower seen 
above the ground (Figure 1-Figure 2). 

 

 
Figure 1. Pigeon bush and underground nest (Albayrak, 
2019) 
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Figure 2. Cross-sectional perspective (Dr. Lecturer 
Mustafa Korumaz Personal Archive, 2002) 

 
Along the roads leading from Gesi to Kayabağ 

(Darsiyak) and Güzelköy (Nize), dovecote bastions can 
be seen in different forms, first sporadically and 
intermittently, then lined up one after the other. These 
bastions, which are positioned according to the slope of 
the land and sprinkled on both sides of the valley, on the 
right and left, under the roads, exhibit an impressive 
appearance. The visible upper part of the pigeonry is 
called a chimney/bush or tower, and it is kept high in 
order to protect the pigeons from the environment 
factors (the chimneys are kept high to protect the 
pigeons from reptiles and insects that can harm the 
pigeons (Büyükmıhcı, 2006) and that can harm the birds 
(marten, fox, wolf, bear) is the part that protects from all 
kinds of creatures. Pigeon house chimneys are the mouth 
part that sits on these nests and allows the birds to enter 
and leave their nests (Büyükmıhcı, 2006) (Figure 3). The 
dovecotes, whose nest part is not perceived from the 
outside, have only towers in the landscape, and the 
towers are in harmony with the slope of the valley (Özkul 
& Özkul, 2021; Alptekin et al., 2019) (Figure 4). 

 

   
Figure 3. Bushes and birds (Albayrak, 2019) 

 
Figure 4. Harmony of the valley and the dovecotes 
(Albayrak, 2019) 

 
The parts of the masonry forms rising on the land 

today, which connect the pigeons with the building and 
are designed to function as a door, are raised above the 
ground like a chimney to illuminate and ventilate the 
interior, and their roofs are raised approximately 3.00-
5.00 meters from the ground level and are aligned with 
the valley slope. Their angling in the plane is obviously 
intended to facilitate the entry of birds.  

In very few examples, the heights are approximately 
6.00-7.00 m. has also been found. The underground 
sections, which are designed for the purpose of the 
pigeons living safely and for the easy collection of their 
manure, which is a very important commercial tool for 
the period, can be descended into and, according to the 
remaining examples, a water pool in the center of the 
ground, a bait platform around it and a pigeon manure 
accumulation on it. The other consists of a platform and 
niches where pigeons nest; This section under the 
ground can be reached by a narrow tunnel that a person 
can easily enter and exit through, and in some examples, 
the presence of an inclined bait channel can be detected 
on the soil surface. In the few examples that can be 
entered, the depth of the main nest section is 5.00-7.00 
m. between them was found. In some examples, it is 
understood that the original plastic masonry walls, 
which were destroyed over time, were made later in the 
form of period additions made of rubble stone. 

 There are pigeon nests at a depth of 20-30 cm on the 
walls of the main nest. These cavities are also called slots 
and swaps. Slots and swaps are used for laying and 
sheltering pigeons (Özkul & Özkul, 2021). 

‘These individually carved nests are quite safe for 
pigeons. The geometrical connection between these slots is 
really interesting. So much so that no pigeon nest is located 
on the axis of the other nest. In the settlement, the axis has 
been shifted in the nests and care has been taken that no 
pigeon contaminates the other pigeon or its nest. The slots 
that catch the same axis in the second row do not harm 
each other due to the concave slope created on the wall' 
(Büyükmıhcı, 2006) (Figure 5). 

   

Figure 5. Slots and swaps (Albayrak,2019) 
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 ‘Although these nests are used for laying and 
sheltering pigeons, the main purpose of the building is to 
collect pigeon manure, which is very valuable for the 
commercial conditions of the period. When we examine the 
nest structure, the association of this geometric chain and 
its design were made in accordance with this purpose. 
Pigeon manure is collected on the platform that surrounds 
the building. The relationship between the people who 
enter the building and collect these fertilizers in necessary 
periods is provided through a narrow tunnel (Büyükmıhcı, 
2006)(Figure 6).  

 

 
Figure 6. Nest entrance tunnel (Albayrak,2019) 
 

The necessity of adding pigeon houses, which have 
unique local characteristics in terms of function, form, 
material, context and organizational relationship with 
each other, to the world cultural heritage with their 
unique identity in the globalizing world has determined 
the purpose of the study. Fieldwork was carried out in 
the valley where 147 dovecote entrance structures 
(bastions) and an accessible nest section (cave) are 
located. 

 
2.1. The Purpose, Importance and Method of the 
Study on Gesi Pigeonries 

 
The cloud method is used in the survey, restitution 

and restoration projects of historical buildings of various 
scales that need to be protected, or in the documentation 
of cultural and natural heritage sites, and is a method 
widely used by many architectural offices in Turkey and 
around the world (Uzun & Spor, 2019). Laser scanning 
technologies are used in engineering applications  
(Larsson & Kjellander, 2006), in the examination of 
changes in structures, in deformation measurements  
(Riveiro etal., 2011), in documenting cultural heritage 
structures such as mosques, baths, churches  (Allen, 
Troccoli, Benjamin, & Murray, 2003),  (Yastıklı, 2007),  
(Ergincan et al., 2010), measuring castles  
(Grussenmeyer et al., 2008), creating street silhouettes 
on an urban scale and street rehabilitation  (Varlık, et al., 
2016), bridge  (Varol et al, 2018), geographical and 
geological applications such as caves and land surveying  
(Dunning, Massey, & Rosser, 2009), determination of 
forest and woodland parameters  (Akgül et al., 2016) etc. 
appear in the fields.  

Gesi dovecotes consist of 147 independent dovecote 
bastions and nests, and it has been concluded that laser 
scanning is the most suitable method for the survey and 
restitution projects of those bastions and nests. With the 

use of this method, the actual location of the current 
situation of the pigeonries, depending on the 
geographical coordinates, was obtained by the point 
capture method and transferred to the digital 
environment. It is ensured that the most intricate, 
complex and intricate geometries of the nests that can be 
entered are revealed exactly, and this method adds a 
positive value in terms of acceleration and accuracy of 
the process-result relationship, especially in the 
preparation of the restoration projects of the dovecotes. 
The technical objectives of the project are to take the 
surveys of the nest sections of the dovecotes, which are 
under the ground, to reveal the unknown features about 
the structure, and to prepare the original plan scheme. 
The main functional purpose of the project is to bring the 
historical richness of the region to light, to bring the 
region to country and world tourism, to integrate the 
people with the historical texture and to ensure the 
sustainability of the conservation awareness. 

The first laser was developed by Theodore Maiman 
in 1960, and air and ground laser scanning was 
developed in the 1970s, and these scans are based on the 
Lidar4 technique (Reshetyuk, 2006). Commercial use of 
terrestrial laser scanners coincides with the end of the 
1990s (Karasaka, 2012). Terrestrial laser scanning 
method scans the object and acquires millions of 3D 
point data quickly and reliably. Thanks to this scanning 
method, the surface geometries of cultural assets can be 
obtained no matter how complex they are (Alshawabkeh, 
2006). The point cloud is obtained by scanning the 
structure as a series of points horizontally and vertically 
at a targeted angle (Altuntaş & Yıldız, 2008). 

The beam coming out of laser scanners with 
horizontal and vertical rotating mechanism comes out of 
the electronic unit of the instrument and hits the optical 
part that rotates at a great speed (Figure 7) 

 

 
Figure 7. Scanner, Optical and laser 
 

The beam on the surface of this optical unit, which 
acts like a mirror, is reflected and exits the instrument at 
a special angle. Immediately after the laser scanner 
achieves this angle, it rotates around the vertical axis 
with a very small angle to obtain the next angle (Kuçak et 
al., 2014). The system converts the 3D point coordinates 
obtained through laser beams sent to the object to be 
scanned into digital data. The obtained digital data is 
transferred to the computerized drawing environment. 
Point data is converted into digital data by transferring 
the point image records obtained with 360 degree 
rotating camera angles to microstation and similar 
programs. It is then transferred to the CAD environment 
to be drawn in the drawing environment. Thanks to the 
views obtained through the photographic image 
recorded in the digital environment, floor plans, facades 
and sections of the whole building can be obtained. 
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2.2.  Documentation Method of Gesi Pigeons with 3D 
Laser Scanning 

 
The preparation of the survey-restitution-

restoration projects of Gesi dovecotes started with 3D 
laser scanning. In the process of preparing precision plan 
and section drawings and documenting them with 
technical drawings, the following methods were used, 
respectively, in the Cad environment. 

 
2.3.  Relief Measurement Method with Laser 
Scanning and Structural Findings 
 

Horizontal and vertical laser scanning 
measurements of the dovecotes were made to reveal the 
plan, section and facades. While drawing the plan, facade 
and sections, the walls of the dovecote bastions, nest 
entrances, swaps in the nests, human entrance gates, 
manure storage platforms, feed platforms, feed tunnels, 
water pools, all stone patterns and spaces of the tower 
walls, planted areas, scanning results were obtained. It 
has been drawn in full using the 3D point cloud data 
obtained. It is very difficult to take measurements with 
traditional methods in both the bushes and nest sections 
of the pigeon houses, and even if a superposition 
measurement is made after manual measurement, the 
manual method of working has been abandoned due to 
the difficulty of testing the accuracy margin and the laser 
scanning method has been preferred. 
 
 2.4. Laser Scanner and Equipment Used in the Study 

 
Thanks to the technical possibilities of the laser 

scanning system, manpower was used to a minimum. 
Within the scope of the study, measurement and 
documentation processes were carried out with the Faro 
Focus 3d 120 brand terrestrial laser scanning device. 
Faro Focus 3d 120 brand terrestrial laser scanning 
device has the technical features of scanning and 
processing 976,000 points per second between 0,6-120 
m distances up to a distance error of ±2mm (Figure 8). 

 

 
Figure 8. Faro Focus 3d 120 terrestrial laser scanning 
device 
 

The device was installed in 815 different stations in 
the building area and the structure was scanned with the 
Faro Focus 3d laser scanning device. Device 
measurements took 32 days with simultaneous use of 
two laser scanners. In these measurements, the laser 
scanner also took the photograph. The bastions of all 147 
dovecotes were scanned, and about 20 nests were 
entered and scanned. Other slots could not be entered. 
(Gesi Kayabağ Pigeonry repair and Valley Arrangement 
Project was carried out by Demirhanlı Agricultural 
Products Tec. Project Service Industry and Trade Ltd.  

(Master Architect Hatice Filiz SEZER and her team) under 
the control of Kayseri Cultural Heritage Preservation 
Regional Board.) 

 
2.5.  Measuring Technique and Process of Gesi 
Pigeon Houses with 3D Laser Scanning 

 
The conversion of the digital data obtained as a 

result of the laser scanning process and laser scanning 
into survey drawings took place in 6 stages. In the first 
stage; in the planning phase of scanning positions; the 
number and position of scanning positions, the 
resolution and the project coordinate system of the 
scanning were determined. The position and number of 
scanning positions vary according to the position of the 
dovecote bush, the form of the bush, and the slope of the 
land. By installing devices in 815 different stations in the 
building area, the structure was scanned with the Faro 
Focus 3d laser scanning device and a point cloud was 
obtained (Figure 9). In the second stage; Thanks to the 
point cloud data obtained as a result of laser scanning, 
exact measurements of the dovecotes were obtained. The 
raw scan data obtained after the scanning process in the 
field were combined with the Scene 5.4 program, which 
was specially produced for the Faro Focus 3d laser 
scanning device. After the merging process was 
completed, the color was assigned to the point data in 
each coordinate from the photographs obtained with the 
integrated camera of the device. (For the processing of 
scan data, users have unlimited freedom of choice to 
leverage the software tools most useful for their 
workflow. Point cloud data captured with FARO Laser 
Scanners, FARO SCENE, FARO As-Built, FARO-BuildIT 
Construction, FARO Zone 2D, FARO Zone 3D or with 
various software packages, including 3rd party software 
such as Autodesk ReCap (paksoyteknik.com.tr, 2021). 
The point cloud data obtained in the third stage was 
exported in .pod and .rcp formats and converted into a 
format that can be used in Cad programs. In the fourth 
stage; The point cloud data obtained by using the 
PointCab 3.3 Program was transferred to the dwg 
environment as a 2D orthophoto. The purpose of laser 
scanning is to obtain orthophotos. “Orthophoto image; 
They are digital images in which errors caused by 
curvature, rotation and height difference are corrected 
and transformed into vertical projections (Yastıklı, 
2007). In the fifth stage; 2 or 3 dimensional technical 
drawings, solid surface 3 dimensional models or material 
coated 3 dimensional models and animations are 
obtained from orthophotos. 

 

 
Figure 9. Pigeon houses and established stations 
(Albayrak,2021) 
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Since the data was transferred to the digital 
environment correctly, there were no deviations from 
the drawings and measurements, and when viewed from 
the plan, sectional facade and directions, all the 
measurements were provided in the diagram. Since these 
exact measurements were obtained by scanning and 
overlapping the entire structure 360 degrees in all 
directions, one-to-one data were obtained for all stone 
bricks used in the building and their unit measurements. 
In the sixth stage; All original drawings are mapped with 
techniques suitable for the project, and the work is 
completed. The dimensional differences of the bastions 
and nests, which have different geometric forms, were 
analyzed separately, and two and three-dimensional 
original measurements of each space were obtained. 

 
2.6. Point Cloud Model Data Collection 

 
Point cloud is the digital points data obtained by 

sending the laser beams to the target in a structure or 
geographical area with a laser scanning device and 
sending millions of points to each m² by scanning the 
point cloud. An object or field is formed through linear 
surfaces that are formed by combining these points, 
whose coordinates are known in the x-y and z planes in 
the digital environment. The raw scan data obtained 
after the scanning process in the field were combined 
with the Scene 5.4 program, which was specially 
produced for the Faro Focus 3d laser scanning device. 
After the merging process was completed, the color was 
assigned to the point data in each coordinate from the 
photographs obtained with the integrated camera of the 
device. 

 
2.7. Converting 3D Point Cloud Model to Technical 
Drawings in Cad Environment 

 
The obtained point cloud data was exported in .pod 

and .rcp formats and converted into a format that can be 
used in Cad programs (Figure 10-Figure 11). (In addition, 
the point cloud data obtained by using the PointCab 3.3 
Program can be transferred to the dwg environment as a 
2D orthophoto.(Table 2)) By combining the 3D data from 
the orthophoto obtained by laser scanning, all structural 
components such as occupied empty spaces, material 
patterns, plaster voids are stored in the device memory 
visually and numerically. Three-dimensional data taken 
from piece by piece and from different points are 
combined with the registration method to create a 3-
dimensional point cloud model of the area. Any number 
of sections, views and plans can be taken from this model 
at the desired elevation. Thanks to other utilities, models 
are converted to vector drawing. Numerous intermediate 
plans and sections of the building can be drawn by 
cutting the three-dimensional model obtained from 
orthographic photographs transferred to the computer 
environment at the desired elevation, both horizontally 
and vertically. By transferring these cross-sections to the 
Cad environment, plan sections and views can be drawn 
as technical drawings.  

 
Figure 10. 3D point cloud model (Albayrak,2021) 
 

 
Figure 11. 3D point cloud model dovecote sign 

  

Table 2. 2D point cloud model dovecote sign (the 
pigeonry number 141) (Albayrak,2021) 

 
Obtaining these comprehensive images gives the 

technical drawing team the opportunity to process all 
stone pavement patterns, full-empty sections, existing 
texture and missing structural distortions, if any (Table 
3). 

 
2.8. Converting Data to Architectural Project 

 
Based on the available data, a damage assessment 

plan, a damage assessment of the views, and a damage 
assessment map based on the sections were created. In 
the current damage assessment phase, digital damage 
assessment sheets were used in order to make accurate 
damage evaluation. 

In CAD drawings where color separations due to full, 
empty and material differences are processed, 
differences due to material aging can be clearly seen in 
the colored areas on the layouts. 
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TABLE 3. The Survey of The Pigeonry Number 141 
(Albayrak,2021) 

 

 

 

3.  GESI PIGEONRY MEASUREMENT DRAWING 
RESTORATION RESTITUTION PROCESS 

 
3.1. Damage Determination and Architectural 
Deterioration 

The main purpose of the preservation of historical 
artifacts is to protect the structural integrity of the 
artifact and to ensure its safe transfer to the future. The 
main aim should be not to spoil the original qualities of 
the historical artifact and to try to protect it without 
reducing the value of the document. I. Group Buildings, 
which are cultural assets, are generally large-scale public 
buildings owned by the state. The state protects such 
structures and makes the necessary interventions 
meticulously. But most of them are privately owned II. 
Grup Yapılar cannot be protected due to legal 
infrastructure deficiencies and various reasons 
(Örmecioğlu, 2010). Gesi dovecotes are privately owned, 
as stated before, and they were built during the Second 
World War. It is in Group Structures class. The 
deteriorations of these structures have been examined in 
situ and unfortunately some wear, damage and 
deterioration have been detected in these structures. 
Basically, it has been tried to analyze what kinds of 
destructions caused by various deterioration 
mechanisms, which are caused by natural causes and 
human effects, cause to the elements, sections and 
material types that make up the structure, and how these 
forms of destruction affect the protection status of the 
structure. As a result of the examinations made 
specifically for pigeons, it is possible to collect the factors 
causing deterioration under two main headings (Table 
4);  

 
1. Natural Factors  
2. Human Factors 
 

Table 4. Deterioration Factors in Pigeonries 

1. Natural Factors 2. Human 

Deterioration 

1.1.Mechanical Release 

and Discharges in the 

Joints 

2.1. Faulty Repairs and 

Integrations 

 

1.2. Material 

Deterioration 

2.2. Human Caused 

Destructions/ Vandalism 

1.3. Biodegradations  

 
3.1.1. Effect of Natural Factors on Deterioration 

 
3.1.1.1. Mechanical Release and Joint Loosening 

 
Fluctuations between night and day temperatures 

are the main cause of mechanical thaw. At high 
temperatures the material expands and at low 
temperatures it contracts. When this process repeatedly 
continues, the expansion and contraction movements 
begin to dissolve and crumble in the structure of the 
materials (Öcal & Dal, 2012). This mechanism can be 
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seen in almost all inorganic materials used in the 
construction of dovecotes. Mechanical disintegration, 
which is especially effective in stone materials, causes 
physical destructions such as crumbling, shedding, 
rupture, and loss of parts following breakage. The 
number of pigeonries that encountered the problem of 
mechanical dissolution as a result of analyzing such 
deteriorations, which are seen intensively in Gesi 
pigeonries, is 130. 

Of the 65 dovecotes, of which deterioration was 
detected on the tower wall, 49 of which were found to be 
damaged due to stone collapse, it is necessary to 
complete the demolished walls in accordance with their 
forms by using the traces from the building. 
Discharges were observed in the joint material between 
the stones. It is likely that these micro spills have 
increased over time. Wind and climatic factors can cause 
this. Plant formation also causes joint discharge. It was 
observed that clefts were formed as a result of joint fall. 
These joint gaps and collapses, which can cause serious 
problems in the above-ground parts of the pigeon 
houses, were observed in 44 of the pigeonries, 6 of them 
require major repairs, the loose joints should be 
strengthened in accordance with their originality. 

Joint discharge can also accelerate other 
deteriorations, as it will also affect the floor and ceiling 
surfaces of the stones to be exposed. In addition, the 
formation of salt crystals on the surface during the 
evaporation of water and the transportion of salts 
contained in porous materials to the surface with water 
is called salinization (Hasbay & Hattap, 2017). Salts cause 
damage to the joint filling and deterioration of the 
visuality of the towers. 

 
3.1.1.2.Material Deterioration 
 

As with all building materials made of rock, pigeon 
houses are also affected by water when they come into 
contact with it. For this reason, color change and 
salinization were observed in the materials. Particularly, 
such degradation was observed in the capstones exposed 
to rain. Pigeons cause melting of the materials in the 
capstones with their acidic feces. There are 140 
dovecotes with discoloration in the material, 45 of which 
require major repairs. Color change, dirt accumulations 
should be cleaned with low pressure atomized hot water 
(nebulization), washing should be supported with a 
bristle brush. Where this technique is not sufficient, 
cleaning should be done with controlled sandblasting. 
 
3.1.1.3. Biodegradations 
 

Particularly, biological degradation has a great 
impact on the degradation of the stones of pigeonries. 
While lichens often form crusts and pits in the stone, 
bacteria-fungi cause exfoliation, animals-insects-birds 
cause typical shaped holes, rust and cracks. Biological 
deterioration of the stone may develop due to the 
pressure created by the growth of the organism and its 
progression to the inner surfaces (Hasbay & Hattap, 
2017). In particular, the growth of the roots of advanced 
plants in the cracks by penetrating the stone can cause 
physical damage to the stone surface. During the 

succession of humid and dry seasons, fragmentation and 
crumbling may occur. Thus, the stone surface becomes 
susceptible to further colonization and biological growth.  

In some cases, the organism may choose the stone 
surface as a feeding area and damage the stone and a 
chemical reaction may occur. Moisture occurs on damp 
surfaces. This causes accumulation and contamination 
on the stone surface (Öcal & Dal, 2012).  

Contamination from algae, mold, fungus and algae on 
the building surfaces due to humidity was observed in 78 
of the dovecotes. Algae, which cause more superficial 
damage to the stones, can in some cases crack the stone 
by wrapping their roots deep into the stone through 
cracks. Many algae require light for photosynthesis and 
therefore thrive where both light and water are present. 
Plants can develop by growing inside the structure with 
their roots. It causes cracks and crevices in the structure. 
Plant roots also cause chemical dissolution with the 
secretions they produce. Grass or perennial plants adapt 
into the pore system of the stone and cause mechanical 
cracks and ruptures in the stone over time (Hasbay & 
Hattap, 2017). 

There are 30 dovecotes in pigeon-hole towers, 
especially in the coping, that need to be repaired 
depending on the biological deterioration and this type 
of deterioration. Cleaning is recommended for plants and 
biological formations in joints or on building surfaces, 
and chemical intervention is required for contamination 
from algae, mold, fungus and algae on building surfaces. 

 
3.1.2. Human Caused Deterioration 

 
People can damage structures consciously or 

unconsciously. They can cause deterioration in historical 
buildings and materials in various ways such as abuse, 
faulty repair, neglect, abandonment.   

 
3.1.2.1 Faulty Repairs and Integrations 

 
It has been observed that cement-containing mortar 

is used in the repair of pigeon houses. Compounds such 
as silica and calcium carbonate in the cement-added 
mortars used in the repair penetrate into the original 
materials of the building, causing crust formation on the 
surface, with the effect of water and humidity  (Hasbay & 
Hattap, 2017). Atmospheric pollutants also support this 
process, facilitating the formation of crusts. The dovecote 
owners who wanted to repair the towers whose 
dovecotes were destroyed or partially damaged, 
unconsciously used cement-added mortar in 25 
dovecotes. Cement applications should be removed from 
the pigeonholes. 

 
3.1.2.2. Human Caused Destructions/ Vandalism 

 
In some of the dovecotes, collapses on the stone 

walls were detected. The biggest factor causing damage 
in pigeonries is human. The majority of the collapses are 
caused by people. Significant deterioration has been 
observed due to reasons such as misuse and neglect, 
vandalism. Some dovecote bastions were destroyed by 
man for theft, and the stone walls were partially or 
completely destroyed. Pigeon bushes have been 
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subjected to vandalism, deliberately destroyed by 
people. Some villagers opened the door to the nest 
section and turned it into a barn, put their cows in the 
nest, and demolished the dovecote bush to do this. Most 
of the destroyed bastions created rubble filling in the 
nest part, and approximately 65 pigeon-holes are in this 
form and 49 of them require major repairs. 

 
Table 5. Some examples of distortions (Albayrak,2021) 

  

Collapses on Tower Walls 
(57 units) 

Discharge in Joints (44 
units) 

  

Color Change in Material 
(140 units) 

Breakage and Loss in Stone 
Material (130 units) 

  

Biodegradations (78 
units) 

Wrong Repairs and 
Interventions (25 units) 

 

 

Rubble Fill (22 units)  

Table 6: Pigeonry no. 141 Deterioration examples 
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4. EVALUATION 
 
Gesi dovecotes differ from other bird houses with 

their towers, nest sections, and alignment in harmony 
with the topography. Since it would be very difficult to 
measure these unique structures manually, the laser 
method was preferred. By combining all the point data of 
the structures obtained by data acquisition with a laser 
scanning device and scanning of the emerging point 
cloud, the dovecote towers and nests were revealed. All 
parameters that could be overlooked in the 
documentation to be made with manual measurements 
and photographs in the field have been eliminated by 
laser scanning. For example, since the spatial 
measurement of the slots that can be entered, depending 
on the special geometry, is made by laser scanning, the 
accuracy has increased. Again, measurement errors that 
may arise in dovecote towers exceeding human height 
are disabled. 

As a result of the preparation of the survey, 
restoration and restitution projects of Gesi dovecotes 
with laser scanning technology, the following technical 
achievements have been achieved; 

• A rich archive has been gained as a result of 
visualization studies for the protection of pigeon houses 
with the details of the current situation of the cultural 
heritage, damage assessment and evaluation. 

• Thanks to the 3D point cloud data obtained with the 
laser scanning device, an infinite number of drawable 
models were obtained from every corner of the dovecotes 
and from different viewpoints by taking the plans, sections 
and facades of the dovecotes from any desired elevation. 

• The time spent in repetitive measurements and 
registration processes made with traditional methods is not 
lost in laser measurements. Compared to traditional 
methods, laser measurements provided fast results in terms 
of work performance. 

• Thanks to the laser scanning technology, it can work in 
dark environments such as the slot where daylight is low, 
just like in daylight. Thanks to this feature of the machine, 
measurements can be made without the need for artificial 
lighting. 

• The accuracy of the data obtained with the point cloud 
method scans obtained as a result of laser scanning was 
determined as 99.9% (+- 2 mm) by the digital measurement 
team. 

• Obtained 3D point cloud, orthophoto images, drawn 
plans, sections and facades can be easily archived in 
computer environment. Thus, thanks to the practicality of 
filing, space saving was achieved in offices from volumetric 
areas. 

• Transfer and sharing of digitally archived documents 
in the office e-mail environment is a faster and more 
practical way. Thus, the processes gained in the fields of 
workflow and project management shorten the delivery 
period in the conclusion of the project and make a positive 
contribution in terms of project management. 

• By classifying and transferring the structural findings 
obtained during the preparation of the survey and 
restoration project to digital media, the technical findings of 
the past periods in the field of construction technologies 
were brought to light. 

• Since there is no contact with the objects to be scanned 
during the laser scanning phase, the historical texture is not 
damaged. 

5. CONCLUSION 
 

Preserving cultural heritage is an imperative task for 
all civilizations in the world. In order to keep the traces 
of civilizations alive, it is extremely necessary to transfer 
historical and cultural artifacts from generation to 
generation. Terrestrial laser scanning method has 
become the reason of choice for many disciplines with its 
potential to obtain cost-effective, high-accuracy data in a 
short time (Okuyucu & Çoban, 2019). Laser scanners, 
which ensure that architectural documentation works 
are carried out in a healthy way and in accordance with 
the determined standards, have become preferred by 
users in our country and in the world. 

Different from traditional methods, terrestrial laser 
scanning method was preferred for the preparation of 
survey projects of Gesi dovecotes. Terrestrial scanning 
device has replaced traditional measurement methods 
with the rapidly developing technology. The laser 
scanning method has advantages over traditional 
methods in terms of speed, workflow and workforce. 
Using a laser scanner for accurate measurement allows 
accurate preparation of survey projects. By using local 
laser scanning technologies, thousands of points 
reflecting the object or object surface are obtained. With 
the help of these points, realistic 3D models are obtained. 
According to the models created, area, volume and 
surface dimensions can be reached according to the size 
information of the object or structure. 3D point cloud 
data about the plan scheme, sections and facades of Gesi 
dovecotes, which are of historical importance, were 
obtained by using Faro Focus 3d laser scanning device. 
By installing devices in 815 different stations in the 
building area, the scans of the structure were made in 32 
days and a point cloud was obtained. For each of the 147 
dovecotes, the plan scheme of the towers and the plan of 
the 20 slots that can be entered were measured using the 
terrestrial laser method. For each of the 147 dovecotes, 
at least 2 cross-sections and four frontal views were 
produced. Numerical survey with the help of 3D point 
cloud data obtained by using Focus 3d laser scanning 
device. 

With the help of 3D point cloud data obtained by 
using Focus 3d laser scanning device, it was converted 
into numerical survey measurements and survey 
drawings were created in the computer environment. By 
using this method, since the scans performed can be 
combined in the computer environment, images giving 
information about the whole building can be obtained. 
Removing the survey of Gesi dovecotes by laser scanning 
method, apart from traditional methods, had a positive 
effect on the study in terms of time, quality and accuracy. 
The use of laser scanning technology has provided the 
opportunity to reach digital surveys and visual 
documents about the entire dovecote. In this study, the 
usability of terrestrial laser scanning Focus 3d laser 
scanning and Scene 5.4 software in architectural 
documentation studies was investigated. It was 
concluded that terrestrial laser scanning is a suitable 
method for documenting the heritage structure. Thanks 
to the CAD software developed in recent years, 2D 
representation of historical and cultural heritage and 3D 
modeling studies have accelerated the design processes. 
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Technical drawings, analyzes and simulations can be 
obtained with the CAD software, which includes many 
modules that allow 2D and 3D work. Thanks to the point 
cloud function that comes with the AutoCAD software 
used within the scope of the study, 3D visualization can 
be made by capturing the points in the point cloud. It is 
extremely important that the software allows 3D 
drawing over the point cloud. Autodesk Revit program is 
as useful as AutoCad in converting a 3D point cloud into 
a survey project. 

In our country, 3D modeling studies are preferred in 
documenting our historical and cultural heritage values. 
With the constantly developing CAD software 
possibilities, it will be easier to work on 3D point cloud 
data and the details of complex objects such as dovecotes 
will be drawn more easily. In this way, studies on point 
clouds can provide different dimensions and new gains 
to heritage documentation studies. 

In the study, intervention plans, damage assessment 
sheets, survey, restitution plans, restoration sheets were 
obtained for 147 pigeonries. When digital data 
acquisition is compared with traditional method data 
collection, it is observed that the process is shortened 
and there is a deviation close to zero with 99% accuracy. 
In line with these results, it is a study that reveals the 
priority of the laser measurement technique as the 
reason for preference and the validity of the preference, 
especially for the example of preparing the survey of Gesi 
pigeonries with terrestrial laser scanning method. 

When the data obtained with laser scanning 
technology is compared with traditional methods, it has 
been seen that the Laser scanning method is more 
advantageous in terms of process / performance / 
accuracy and cost analysis. 
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