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Abstract: Cadastral projects in Turkey have been accelerataggcent years by the
involvement of the private sector. These projedta at completing the country’s
cadastre, along with producing bases in standdvaiscould be a foundation for Land
Registry and Cadastieformation System (LRCIS). It is possible to producadastral
data with today’s technological means. In this eghtthree dimensional cadastre data
can be properly produced, especially in digitalastige projects with the required point
accuracy. Nevertheless this is not enough for LRCI® cadastre bases that have been
produced so far by different methods with differectles and bases, with or without
coordinates, should also be converted into didain based on National Basic GPS
Network of Turkey (NBGN) in required point-locatioaccuracy. As the result of
evaluation of graphical cadastre bases producethoutit coordinates, actual land
measurements, and information obtained from steetdield book data together, it was
found out that there are significant base probleamthe graphical maps. These bases,
comprising 20% of Turkey’'s cadastre constitutes thest important bottleneck of
completing the country’s cadastre. In the scopethid paper, the possibilities of
converting the field book measurement values gblgacadastre bases into digital forms
in national coordinate system by comparing themhveittual land measurements are
investigated, along with Turkey’'s Cadastre angbitsblems.
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Sensor008 8 5561

1. Introduction

The research projects for the Land Registry anda&tael Information System were started in
Turkey in the 1990s. However, the actual progréshese projects shows that the targeted aims have
still not been realized because of existing prolsleespecially with cadastre bases. Three important
tasks that have to be realized were determineldeaesult of these studies. These tasks are:

1. Reconstituting the cadastre bases produced soyfapplying required transformation and

adaptation steps to the national coordinate systatigital format.

2. Producing new cadastral maps in the national coatdisystem with required accuracies.

3. Setting up a suitable geodetic network to prodhese bases.

Only 29% of the digital cadastre bases producddrspossess the properties needed to be bases for
information systems, therefore this is an importamlity problem for the country's cadastre [1, 5].

Other countries in the world that have maintainethe form of cadastral mapping are now
proceeding to a full digital representation of #hesdastral maps with the ultimate aim of having
country wide coverage at an accuracy level congisteth current Geographic Information Systems
(GIS) and surveying technology. GIS have showretteomic and information benefits of integrating
the data sets and functions of the mapping, lahdgiand land management institutions. Also, inolea
of these countries the current status and futuextions of digital cadastral databases (DCDB)nn a
juristidiction depends very much on the historicagin of the cadastral systems and the land relate
institutional structures (or current restructurinly) contrast to the varied paths to the presegitali
cadastral maps of any country the current problams required solutions are surprisingly similar
worldwide [12, 13].

The Republic of Turkey was founded in 1920. In pleeod that followed there were many reforms
including Cadastre which started on a small scald924. Till today, cadastral works have been
carried out under different regulations and withimas technological tools. The first national cadas
target was specified in the ‘First Five Year Deyahent Plan’ in 1963 and it was planned that the
Turkish cadastral works would be completed in twerars. However, to date this plan has not been
realized. In addition, existing cadastral sheeteeHzeen produced using different coordinate systems
scales, surveying methods, position accuracy aedtdfgpes. Almost 20% of these sheets have been
produced on paper bases using graphical methodhdnana coordinate values. Most of these sheets
have incompatible field-sheet-measurement valubs.riiral to urban transformation is another cause
of the inadequacy of the sheets, so today, mosteoTurkish cadastral maps have no applicability to
the field.

In this paper, the Turkish cadastral system, th¢hous used in the cadastral work, position
accuracies of the cadastral bases, the existingtgih of the cadastral works and the problems of
Turkish graphic cadastre are described in detail.

2. The Turkish Cadastre Process

Turkish cadastre is based on the initial cadaswaks carried out during the Ottoman Empire
period. With some exceptions, all of the lands witine Ottoman Empire were under state ownership.
While these lands’ basic ownership and supervisights belonged to the state, the usage rights
belonged to individuals. This system continuedluhg late nineteenth century. With the Land Law in
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1858, the transition to private ownership systemgabe7-10]. After the foundation of the Republic of
Turkey, private ownership policy continued and wegislated by Civil Law and Cadastre Law
transferred from western countries. In the Ottontanpire, because most land was under state
ownership, written cadastre data was seen as iemfitHowever, after the foundation of Republic of
Turkey, due to the continuing shift towards privatenership, modern cadastral works based on line
cadastre were started to provide secure land owiperghis historical background is necessary in
order to understand the legal and technical proaetsge Turkish cadastral system from 1924 to date.

2.1 The Legal Process

After the foundation of the Republic of Turkey, eattal works were initiated in 1924 with Law
No. 474. This law provided for the determining afak estates’ owners' incomes, values and
geometrical situations in some counties and pr@snin these studies, instead of maps, sketches and
their supporting documents were prepared as aesiogpy, so these works cannot be considered
proper cadastre works. In 1925 under Law No. 688 Hdastre organization was constituted under the
General Directorate of Land Registry. The purpdstnis organization was determining property and
boundaries of real estates and their classificatidarms of position and economic situation. Céaadés
work was started in some big cities. In 1934, thel&tre and Land Registry Law was put into practice
and then, regulations were prepared in 1935. Cadlagbrk had been carried out based on this law,
especially in urban areas. In 1950, the Land Reggisiw (No. 5602) was put into practice to speed up
cadastral work in rural areas. Known as ‘land cadagshis law was changed in 1964 and 1966 and
became the Land Registry Law (No. 766). Cadastosk\wad been carried out in urban and rural areas
under two different laws until 1987. The CadasteavL(No. 3402) was put into practice to eliminate
the problems originating from having two differéamtvs and to gather whole cadastral regulations into
one law. However, in the forest areas the cadastoaks are still carried out under a different law
(No. 6831) undertaken by General Forest Directojalft

2.2 Technical Process

From a technical perspective, Turkish cadastretiasdifferent cadastral periods. These are the
written and linear cadastre periods, respectively.

2.2.1. Written Cadastre Period

Written cadastre means that cadastral informasa@xpressed in words instead of linear data. In the
written cadastre period, technical infrastructusswot sufficient for the visualization of the pimsi
based data and also there were not enough tectstafélto carry out this process. In the written
cadastre, real estate boundaries were identifidldeitand title document with the features to tbheim
south, east and west of the property, for exammpeetis a village road to the south, a river to the
north. Such studies had been carried out from GitoEmpire period to 1934. These documents are
still used as property evidence in the areas wilweear cadastral works have not yet been carrig¢d ou

[6].
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2.2.2 Linear Cadastre Period

With the introduction of arithmetic and geometripphlcations, cadastre gained a technical
perspective. In this context, the Turkish lineadastral works were initiated in the early 1990'keT
linear cadastre period can be grouped into fouegmates: graphic, classic, photogrammetric and
electronic tachometry methods.

a) Graphical Method: In Turkey, this was the fixgie of cadastral work; parcel corner coordinates
were surveyed with chain surveys based on the pal/gvhich exist on the ground but having no
coordinate values (Figure 1). Thus, the parcel esing values derived from this method generally
have no control procedures and the bases prodycgrhphical method do not have sufficient quality
for today’s requirements. In other words, mosthise bases have ground-sheet inconsistencies. The
bases produced by graphical method constitute ZG#eavhole cadastral bases in Turkey.

Figure 1. A sample cadastre map produced by the graphicdladet
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b) Classical Methods: These are generally orthdgand tachometric methods. Those works
carried out before 1968 were based on polygoner they were based on localized land surveying
triangulations. While, the orthogonal method wasdusn urban areas under Law No. 2613, the
tachometric method was used in rural areas under Na. 766. After 1974, based on national land
surveying triangulation network these surveys becamiespread. The obligation to produce cadastral
bases in national coordinate system was put irgotize after 1993.

c) Photogrammetric Method: After 1950, this methveals frequently used in order to accelerate
cadastral work. The photogrammetric method was usége areas where land cover and topography
is suitable. Therefore, intensive land titling wavks carried out in the interior parts of the counfs
a result, generally 1/5,000 scaled cadastral mage wroduced. These bases have lost their validity
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especially in the areas transformed from rural tbao use because of the low accuracy of the
positions.

d) Electronic Tachometry Method: Because of itsespand sensitivity, this method was used in
cadastre as a ground surveying method after 1988r e integration with computer technology,
electronic tachometry has become very effectivé itngadastral works especially in the rough, plant
covered and urban areas where using photogramntethaiques are inappropriate. Digital cadastral
works using this technique still are being used [6]

The following table summarizes all the cadastrapsnaroduced by using different production
methods (Table 1).

Table 1.Turkish cadastral maps according to production oash15].

No Production Method Number %

1 Graphic 110710 0,20
2 Polar 127118 0,24
3 Orthogonal 61271 0,11
4 Photogrammetric 87254 0,16
5 Digital 154008 0,29

Total: 5 different map production method$40361  100.00

2.3. Institutional process

In the Turkish Republic, the institutional strueudor cadastral system was organized in 1936. This
structure was constituted as ‘Land Registry’ anchd&stre’ directorates. While land registry
directorates have carried out the assembly ancrsust land registries, cadastre directorates have
carried out cadastral works and its sustent sir@@6.10n the other hand, in addition to these
organizations, the technical aspect of cadastigepts could be contracted to the private indivisua
or legal entities in appropriate areas accordinthéo‘Cadastre and Land Registry Law’ dated 1934.
The same issue become very relevant in the 198tdstlaen the same article was added to the
‘Cadastre Law’ dated 1987. However, because of tddechnical personnel and devices, this article
was not been executed until 2004. At that timeag'ctiincome support’ has come into use for farmers
as an agricultural policy in Turkey. However, thevas no accurate graphical data for agricultural
parcels in some regions. Cadastre data becamegantureed for these areas, and as a result of this
situation, the article has put into practice. Oglghnical parts of cadastral projects were corgrht
private surveyors in some areas as pilot proj&jtsTjoday, these projects are increasingly caroet
by the private sector.

2.4. Realization Ratio of Turkish Cadastral Works

The total cadastral area of Turkey was declareoktd 30,000 square kilometer in the ‘Third Five
Year Development Plan’ in 1973. 410,000%iw in rural areas, the remaining part in urbarasre
Almost 85% of this cadastral target had been chwig by the year 2007 and 40,736,511 parcels were
registered in the land registry books (Table 2).
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Table 2.Realization of the Turkish cadastral works [6].

Period of cadastre works Number Parcels Produced
1925-1984 22458928
1985-1989 3100502
1990-1994 3473851
1995-2000 3288483
2001-2004 2850622
2004-2007 5564125

Total Number Parcels Produced 40736511

2.5 The Turkish Cadastre Problems

In the Turkish cadastre, many of the existing plamd documents are inadequate, because they are
lacking technical standards or worn-out. Updatiaglastral plans and related documents is a vital
issue in a cadastral system and this issue is mgoertant for countries such as Turkey that are
undergoing rapid changes in real estate distributio this context, the other important problem for
Turkey is that most of the changes in real estaiee mot been updated in plans and associated
documents.

On the other hand, a majority of Turkish cadastraps are in local coordinate systems, while the
remander are in the national coordinate system.sMeve been produced and have been updated in
the national coordinate system since digital cadastas introduced in Turkey [2], so there is an
additional need for transformation of old cadastreps (approximately 93%) into the national
coordinate system.

The graphical method was widely used in land gthvorks in Turkey till the 1960'’s, then after that
time, it was used less regularly. In this work, veying procedures were not based on land
triangulation points and polygon stones were netlus many areas. Today, it is almost impossible to
find and use the points which were used in thesdiest. As a result, application of these baseken t
field is very difficult. There are also importanéagetic point problems in the constitution of new
cadastral bases in the national coordinate systehfa transforming of existing bases to this syste
[5]. Nowadays, because of the technical deficienck graphical cadastre bases that are legally in
effect, delays are being experienced in some impobrengineering projects and this further causes
some socioeconomic problems. In this context gegbhcadastre bases constitute an important
problem of Turkey’s cadastre.

3. The method for graphical cadastre measurement

At the beginning the graphical cadastre sheetgs warduced based on such methods that could
be described as primitive. The essential techhézlres of these sheets, produced for rural aaeas,
* There was no land surveying triangulation in thentoy.
» Closed control points were created. Closing emoithese polygons were distributed to the
points in the whole graphics.
* Detailed measurements were carried out with a taetgr. The angles on the other hand
were formed as a complete series.
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* The villages were done with the prismatic method.

» Drawing both polygon points and detail points weralized with the polar method.

» Since some bases used were aluminum, some on gadityef cardboard, and some others
on bad quality of cardboard, the overall accurdayese graphic sheets are extremely low.

* Itis no longer possible to find in the field mastthe control points of the maps.

The cadastral works realized on rural areas inpéh&t, today, mostly inside the urban or city
development areas. Evaluated in this respect, tdyghgcal cadastre bases covers the areas with very
high land values as well. Therefore, in these mgioccadastre based problems stemming from
graphical cadastre are being experienced in engngeer city infrastructure applications.

The Yildizh and Sgutli regions of the Akgaabat district in Trabzomwpnce were chosen as the
application area. Cadastral works in these regwese done in 1954 using the graphical cadastre
measurement method. Regions that were rural attitnat are now included in the urban or urban
development areas (Figure 2). Public improvememiewealized in a large part of Yildizh region by
performing lot and land readjustment to meet tleeeasing land demand. Consequently, land values

have been increasing in the region day by day,kaeging the cadastre bases up-to-date applicable
gains even more importance.

Figure 2. Application area.
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3.1. Digitizing the graphical cadastre bases

The actual cadastral data obtained from Directashteand Registry were evaluated in this respect.
First of all, the cadastre sheets were regenegatgthically by transferring field book observatiom
which the cadastre measures were based into a ¢empuorder to do this, before all else, polygons
used in parcel measurements in application aredramnsferred into computer by using observation
values. Since the graphical cadastre bases arewitoordinates, after defining coordinates in any
system, the measured points were transferred iigitaldenvironment The cadastre parcels were
formed in the digital environment by transferrinigservation values of parcel corners into a digital
environment and by linking them according to fibtubk sketchs (Figure 3).

Figure 3. Digitizing parcels based on field book values.
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3.2. Problems in digitizing graphical cadastre stsee

The suitability of the produced cadastre base wated by comparing it with the actual sheet. At
this phase some important problems were faced.cohgarisons were perfomed based on cadastre
blocks. While one to one matches occurred for soadastre blocks located in the same sheet, no
matches were found for some other cadastre blocksei same sheet. The cadastral sheet, produced as
a result of drafting of observation values by ugpngtractor and ruler, was found to not be in haryno
with the base produced by using the same observagilues. In this aspect, important drafting errors
shifts, turns, and even scale errors were detednine

3.3. Verification analysis of produced digital catl® data

The most important data in determination of accyrat created cadastre bases are coordinate
values. The size of differences in coordinatesasgmting the same points gives the accuracy aidligi
cadastre bases. In this sense, given the following;

Ya Xa: the coordinates obtained from the land by aatuedsurements,
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Yo, Xo: the coordinates obtained by digitizing the fibtubks,

Xp, Yp: the coordinates obtained from sheets by digibmat

&x, & errors are calculated as in the formula(1,2,3pwelith the assumption that for a parcel’'s
corner point, the digitized coordinates of the paire in the same direction and with the approhah t
there are real values of coordinates whose lantotwaies are digitized;

&y = Ya— Yo &x = Xa— Yo (1)
&y = Ya— Yp.&x = Xa— % (2
&y =Yoo~ Y& =% % (3)

By using these values, from the equations (4) below

EE
me= [ .mﬁ/—[yny] = |[m ] +[m, @)

the mean error in x direction mx, the mean erroy idirection my and mean square error mp are
calculated. By assessirg, sx measurement differences for every sheet sepgratbkether they are
suitable for normal distribution is analyzed by swacting error distribution histograms by emplayin
x2 test [14, 4, 8.

The data sources can be analyzed by comparing |peooeer points obtained from land-field
books. The displacement value of parcel cornertpois calculated as in formula (5) from the
differences of the points given in equations (2),and (3)

£ =, El+E )

The mean error ofi is calculated as in formula (6) where ma, mp, tr@ mean error of data
obtained from land and sheet respectively, andsiilBa mean error obtained from field book.

m, =,/m, —m,_ Field Book-Sheet

m, =,/m, —m, Field Book -Land (6)

m, =,/m, -m_ Land - Sheet

The result of the calculation in equation (7) belswhe size of the test.

=Ll ™
l m

3
The theoretical standard deviation is a value describes the main group. The numerical value of
this can rarely be known. Consequently, if the rexabr ¢ is standardized by dividing it by the
experimental standard deviation rather than thealestandard deviation, the random variablest
obtained.

t, =

tn | My

(8)

The experimental standard deviation is calculagethahe equation (9) from the real errors given
that is the number of unknowns [8, 4].
n n-u
t-table value is compared with T value. Accordiadhe result of comparison;

S

(9)

voif Ti(tfvl", the variation in parcel’s corner points is harmas,
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voif Ti>tfv1”, the variation in parcel’s corner points is notrhanious.
A total of 395 parcel corner points were assessedhe application area as described above.
Accordingly, the obtained results are given in thisle below. From these data,ncalled root mean
error of an obtained point, was calculated (Table 3

Table 3. The summary table of location sensitivity.

Parcel Corner

Number of points Location sensitivity [SXEX] my(m) [eygyj my(m) mpy(m)

395 Field book measure-shee1262.79 1.788 1038.851.622 2.415
395 Land-Field book measure4655.26 3.433 4064.553.209 4.700
395 Land-Sheet 4696.033.448 3974.323.172 4.685

3.4. The comparison of land values of producedaligadastre bases

The parcel areas in application regions were caledlby employing coordinate data obtained from
each of digital cadastre bases constructed byafatheet, land and field books. Each of the catedla
areas then was compared with the areas shown ititiheleed. Approximately 65 % of title deed
lands in graphical cadastre bases are found torbeemus above a certain error limit (Table 4).

Table 4.The parcel’s area differences in graphical caddsses.

Error limits
Type of parcel area In the Out of Total
PS. % PS. % PS %
Land -Titledeed 24 36 43 64 67 100
Land - Sheet 18 27 49 73 67 100
Land - Field book 11 14 56 85 67 100

3.5. Findings related with Shifts and RotationsGadasral Maps

The shifts, shrinking, and rotations occurred idasdre parcels are more clearly seen when created
digital cadastre bases are compared one on thefttye other after transformation into the national
coordinate system in a CAD environment. The actoahn square error values in digital cadastre
bases are given in the previous page. Here thésaiongive a graphical representation of the reibec
of errors to the parcels. In order to do this, ghéting ways of cadastre bases produced on theepar
or city sheet basis are given along with discreganinn the geometry of parcels in the figures below
[10, 11, 13, 4] (Figures 4, 5).
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Figure 4. The superposition of cadastre bases created frach Eheet and field book
values for the same parcels.
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Figure 5. The differences in parcel geometry created accgrtbnthe field book-sheet-
data that belong to the same parcels.
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3.6. Findings related to statistical test resultsdigital cadastre bases

Three different cadastre bases, created separayelysing land, sheet and field book cadastre
observations, were statistically assessed. In aelo this firstly the coordinate differences bét
points in each of three systems were calculatedowiingly statistical data that belong to differesic
of processed points in x and y directions wereiobth(Table 5).

One Sample Kolmogorov - Smirnov Z nonparametriisteal test method was applied to find out
the confidence interval of the created digital ciidadata and if they are in normal distributioheT
related findings are given in the table below (Eab).

The results of statistical results related withated digital cadastre bases are given below
separately, according to the methods. In theserdgythistograms of frequencies and normal
distribution curves on the histograms are shownnidd P-Plot graphic that shows cumulative rates of
a variable against the cumulative rates of normatridution is depicted next to each of the
histograms. The goal here is to determine wheradhmal distribution curve of variables is gathered
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Table 5. Statistical test results of digital cadastre areas.

5571

Sheet —Field Book Land - Field Land — Sheet

Statistical Values % (m) Book(m) (m)
Differences of Coordinates &y E &y E gy &x
Number of Sample 395 395 39t 395 395 395
Mean 15171 1.2666 2.408¢ 2.2085 2.2145 2.0142
Standard Deviation of the mean 0.09526  .1026 .248: .2365 .2688 .2493
Median 1.4700 1.0500 1.895( 1.7550 1.4850 1.6100
Standard Deviation 0.9334 1.0054 2.435: 2.3174 2.6338 2.4427
Variance 0.8711 1.0109 5.930( 5.3706 6.9369 5.9668
Minimum 0.01 0.01 o0.0C 0.00 0.01 0.00
Maximum 3.98 3.75 15.0C 16.17 18.00 17.96
10 0.2170 0.1700 0.207( 0.2350 0.1200 0.1270
20 0.6880 0.2700 0.444( 0.5280 0.2920 0.2140
30 0.9720 0.4830 0.725( 0.8510 0.5340 0.4200
Percenteges 40 1.2700 0.7760 1.414( 1.2680 0.9780 0.8180
50 1.4700 1.0500 1.895( 1.7550 1.4850 1.6100
60 1.6700 1.4620 2.142( 2.1800 1.8880 1.9040
70 19170 1.7790 2.739( 2.5400 2.3070 2.4910
80 2.3400 2.1960 4.168( 3.3320 3.6080 3.3900
90 2.9030 2.8020 5.665( 4.5050 5.9520 4.5030

Table 6. Summary table of One Sample

statistical test.

Kolmogorov - Smirnowma@hparametric

Sheet-Field Book Land-Field Book.and-Sheet

Statistical Values

gy Ex gy & &y Ex
Number of Sample: 395 395 395 395 395 395
Normal Parametres Mean 1.5171 1.2666 2.4089 2.2085 2.2145 2.0142
Stan. Dev. .9334 1.0054 2.4352 2.3174 2.6338 2.4427
Ekstreem Difference:  Final Value  0.058 0.113 0.162 0.170 0.201 0.205
Pozitive  0.058 0.113 0.162 0.151 0.194 0.148
Negative -0.053 -0.106 -0.161 -0.170 -0.201 -0.205
Kolmogorov Smirnov Z 0.571 1103 1588 1.669 1.972 2.007
Asymp.Sig. (2tailed) 0.900 0.175 0.013 0.008 0.001 0.001

Taking into account digital cadastre data creatsmbraling to sheet and field book data, it was
determined thaty distribution suits for normal distribution with 86 confidence, its statistical values
are P=0.900,x*=0. 571Sheet- field bookx distribution suits for normal distribution with %9
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confidence and its statistical values are P=0.1y5x1.103. The approximation of variables to
normal distribution curve is seen according to &-Rist (Figure 6).

Figure 6. Coherence of coordinate differences of sheet-fietbk to the normal

distribution.
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Considering, on the other hand digital cadastra de¢ated by using land and field book data, the
eY distribution does not fit a normal distributionitiv 95% confidence and its statistical values are
P=0.013,¢2=1.588; land-field bookX distribution does not fit a normal distributionitiv 95%
confidence and its statistical values are P=0.9P81.669. The approximation of variables to normal
distribution curve is seen according to P-Plot (Egjure 7).

Considering finally the digital cadastre data cedaby using land and sheet data, land-sh¥et
distribution does not fit a normal distribution Wi95% confidence and its statistical values are
P=0.001,2=1.972, land-sheetX distribution does not suit for normal distributiowith 95%
confidence and its statistical values are P=0.9R%2.007. The approximation of variables to normal
distribution curve is seen according to P-Plot (Egjure 8).

The statistical tests conducted revealed that #uastre bases produced at the beginning of the
work with errors far bigger than required pointdton sensitivities. The tests also suggest thatf40
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395 points, which is approximately %40, are corregteasurements. This situation proves that
graphical cadastre data were still produced inately at the beginning.

Figure 7. Coherence of coordinate differences of land-fiedlbto the normal distribution.
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4. Conclusions

It is seen that graphical cadastre sheets werproduced with required accuracy and the rules that
should have been obeyed were significantly violatedhis respect it was determined that there were
still problems at the beginning of cadastre andehproblems were reflected in the parcel corner
points far above the acceptable error limits. Adoagly, the following situations that could affebie
sensitivity of cadastre bases were determined.

* Because of the primitive techniques used and theer,vetirinking, and defacement problems of the
sheets, together with location and drafting erredge-matching problems, shifts, and overriding
were determined. The errors calculated accordingheet-field book were naturally smaller than
the others. The largest number of coherent poiet® \wroduced from sheet-field books as a result
of statistical test results. But, it was seen thatrate of coherent points to the total data iy on
10%, which suggests that graphical cadastre ddteedteginning were still produced inaccurately.
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Figure 8. Coherence of coordinate differences of land-stettd normal distribution.
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* A significant part of graphical cadastre bases oweban development regions. In these regions
where the value of land is extremely high, pareeéssold according to the areas shown in the title
deeds. At this point it was determined that 65%hef parcel areas in the application areas are
erroneous. In these regions, stopping parcel saiiisthe cadastre bases can be produced with the
required point accuracy could prevent possiblecmmnomic problems.

* The average quadratic error of a point was detexchito be m=+/- 4.70m in created digital
cadastre bases when land and field book data kem tato account. Therefore it is extremely
important that use of those cadastre bases tedlynmzd right and should be banned legally, and
correct and up to date cadastre bases should be&edrby carrying out cadastre works in these
regions again. Considering that graphical caddsases cover 20% of Turkey’'s cadastre, this
reveals the necessity of conducting cadastre projaca large part of the country. This further
suggests that a second cadastre is no longer &eifitet our country.
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