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Abstract. The use of agricultural land is decreasing continuously due to misuse of agricul-
tural land other than agricultural purposes in Turkey. Therefore, the geographical-based infor-
mation systems have become mandatory making farmland identified across the country and cre-
ation of farmer registration system. For this purposes, it aims to establish an "integrated admin-
istration and control system" (IACS) and agricultural supports accurate control and management
will be developed. In this way, farmers will consist of the actual figure statements, payments
made to farmers will be guaranteed, they have taken the necessary facts to support agricultural
production. The identification of agricultural land in the European Union countries is employed
as classed as one of the components "Land Parcel Identification System" (LPIS). The LPIS system
is an essential component for land based supports (subsidies) control and management (direct
support, promote production in the less supported area farmers to be directed to sectors such as
organic farming, deforestation, pollution prevention, etc.). In this study, some information of the
standards about making 1/5000 scaled orthophoto maps will be given for backing the proposed
establishment of LPIS system prepared across the country in Turkey.

Keywords: Agricultural land, Farmer Registration Systems, Geographic Information Sys-
tems, Land Parcel Identification System, Orthophoto maps.

INTRODUCTION
According to [11;
13 billion hectares of the Earth's surface is
covered by land. And 37 % of these 5 bil-
lion hectares are agriculture land. The dis-
tribution of the agriculture land is as fol-
lows:

reference about

1.5 billion hectares field crops
1.5 billion hectares annual plant

2 billion hectares of meadows and

h a stufly 8one Hy the Umﬂfeh Na—
tions Food and Agriculture Organization
(Food and Agricultural Organization of the
United Nations-FAO) World Agriculture:
Towards 2010 mentioned, that besides the
above-defined land distribution there is
another 1,8 billion hectares of potential
agriculture land to be used for agricultural
purposes in the coming period, especially

located in Sub-Saharan Africa and South

America.

Considering the possibility of the
expansion of agricultural land apart from
the above mentioned areas in the world, it
has been established that the agriculture
land has come in many countries such as
Turkey to the final frontier. Whereas, a
significant amount of the worldwide agri-

cultural land each year goes out the agri-
culture usage due erosion, salinization and
other reasons. On the one hand, it is men-

tioned the possibility of the extension of

land while the other hand

each passing day the world is threatened
by the of agricultural land and agri-
cultural land degradation more and more.
T°day, due to °vergrazing, defor-
improper agricultural activities
land use, 2 billion hectares corre-

agricultural

and
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sponding to 26 % of the world land parts
are faced with the problem of corruption.
In the framework of ISRIC, GLASOD it has
been obtained that 15 % land part of the
earth have been destroyed as a result of
human activity at various levels. 55,7 % of
these areas have water erosion, 27,6 %
wind erosion, 12,5 % chemical changes
(loss of nutrients, salinization, pollution,
acidification), and 4,2 % the physical
changes (flooding, jams, crashes) prob-
lems. Worldwide the amount of the trans-
ported soil is estimated at 0,5 to 2,0 tons/
ha/year, while the amount of the lost land
is estimated at 24 billion tons [2].

Arid and semi-arid regions of the
world cover about 46 % of the total area.
50 % ofirrigated area in these regions has
the problem of salinity at different levels.
Both in Turkey as well as more than 20 %
of the world's total irrigated agricultural
lands has been exposed to excessive salini-
ty due to irrigation. Worldwide 954 million
hectares of salt affected land are reported.
This kind of problematic land parts are
located 50,8 million hectares in Europe,
and 320 million hectares in the Asian con-
tinent and 4.2 million hectares in Turkey.
Aridity and the accompanying problems
emerging in many places and continues to
grow. 1.5 million hectares of irrigated land
in the world each year are affected by sali-
nization. Population growth, global warm-
in

ing and climate change with increase

water-based requirements, affects water
resources used in agriculture adversely [3].

As an estimation in the next 75 years
the agriculture land will increase 10 %,
whereas the world's population will dou-
bling in the world's semi-arid and arid are-
as where the, salinity is very common. This
scenario shows the importance of the sus-
tainable managementof natural resources [3].

Development of soil classification
systems are required due to increased
knowledge about soils. 1938 American soil
classification is a pedogenic system and do
not include new defined and categorized
soil types. Therefore a newly defined Soil
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Taxonomy and FAO-UNESCO and the WRB
(World Reference Base) were raised.
Turkey searching's for a new classification
system which is recognized international-
ly, are continuing. According to the nature
of the land one of the methods used

In

in
classification is “Land Classification of
Conformity" In this method, potentially
existing and current usage patterns are
determined by soil survey. In agricultural
use the needs of plants for soil, climate,
and topography is requested. For the non-
agricultural land use is the other features
of the soil to be determined [1].

Another standard for the determina-
the properties the,
"Agricultural Land Classification". Accord-
ing to these standards, the legal ground
based classification of land is as follows:
Real agriculture land, agriculture land of
specialty products, planted agricultural
land, marginal agricultural lands, covered
agricultural lands, or greenhouses [4].

tion of soil is

In this context, the Food, Agriculture
and Livestock Ministry classified the agri-
land parts the scope
"Determination and Rehabilitation of the
Problematic Agricultural Land Parts" pro-
ject using the data obtained under the Ge-
ographic Information System (GIS) envi-
ronment [1].

culture at of

The most important aim of the or-
thophoto project is to collect and record
appropriate data useable in GIS for the
Determination and Rehabilitation of the
Problematic Agricultural Land Parts. This
Project is the largest geographically based
infrastructure project in the history of the
Turkish Republic.

The planned Integrated and Control
System (IACS) covers mechanisms com-
posed for the right administration and
control of agricultural support, while se-
curing correct payments to farmers and
preventing false declarations. Land Parcel
Identification System (LPIS) is a compo-
nent of IACS (Integrated And Control Sys-
tem) and has been used for the identifica-
tion of agricultural land. In general all the



measures taken on the agricultural sector
are managed through IACS. As the most of
the measures (data) are related directly or
indirectly with land, LPIS is a very im-
portantcomponent of the process [5].

A seamless updated and homogene-
ous base data (Orthophotos &DEM) for
the whole country is the basic source ma-
terial or graphical infrastructure for LPIS
generation.

OBJECTS AND METHODS

Turkey is a country located between
360-420 north latitudes and 260450 east
longitudes and has a surface area of
779452 km2 23764 km2of this total area
is on the European and 755688 km2is on
the Asian continents. The shape of the
country is a rectangular with dimensions
1600 km east-west and 800 km north-
south directions. Turkey is divided into 7
regions according to climatic conditions
and geographic location. These regions are
Marmara, Aegean, Mediterranean, Central
Anatolia, Black Sea, Eastern and South
Eastern Anatolia.

According to the 2009 census, the
country's population is 72,5 million and
17,7 million live in villages. People dealing
with the agricultural sector are usually
residing in the villages. Agricultural sector
is the most important component of the
Turkey's economy. The ratio of the Agri-
culture sector's revenues in 2010 is in the
gross national product 10 % and in the
total product also 24,7 %. According to the
census of Agricultural Sector 2001 over 3
agricultural business
tions is available. The average land size of
these businesses is 6 hectares. The aver-
age land size of 83 % of the agricultural
is smaller than 10 hectares.

million organiza-

businesses
The average land size of 59,5 % of agricul-
tural enterprises in Turkey is 6 hectares
and they are in the form of three or more
parcels. Therefore, 33 % of the agricultur-
al enterprises own land part smaller than
2 hectares. This value corresponds to
53 % of the country's 18,4 million hec-
tares of arable crops area [6].

Turkey's agricultural area is approx-
imately 20,7 million hectares. 26 % of this
area is the forest area and 99 % of the for-
est areas are under state control. There
are 20550 villages in the forest areas and
7,6million people are living in these villag-
es. Turkey is an important producer of
grain sector. In 2009, 33,6 million tons of
grain production has been realized and
this amount corresponds to 11,4 % of the
total production of 27 members of the Eu-
ropean Union. Turkey is one of the largest
wheat and barley grower in the world and
also one of the biggest growers of fruit and
vegetable, 60 % of production ofis export-
ed to 27 European Union countries. Tur-
key is the largest hazelnut grower in the
world. Besides has significant contribution
by many industrial products like cotton,
tobacco and sugar beet [6].

In Turkey, the use of agricultural
land is decreasing continuously due to non
agricultural purposes. Therefore, agricul-
tural land across the whole country must
be registered in the sense of geographic-
based information systems and g the crea-
tion of farmer registration system has to
be conducted. An "Integrated Management
(IMCS) established
for this purpose will organize proper man-
agement and control of agricultural sup-
port.

and Control System"

In this way, the actual value is made
up of farmer's declarations, payments
would be secured and agricultural produc-
tion would have taken the necessary facts
to support. The "Land Parcel Identification
System" (LPIS) is one of the components
of LPIS system and used in European Un-
ion countries. This system supports area-
based supports (subsidies),
management directly. This system is also
very important for the support in the less
supported areas, to redirect the farmers to

control and

organic agriculture sector, decrease pollu-
tion and deforestation.
Objectives of the IACS/LPIS project:
Nowadays, the demand for the use
of high-resolution satellite images is in-
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creasing every day parallel to the need for
spatial and terrestrial location information
in public
imagery can not be shared enough by con-
straints including particularly licensing
and copyright issues. Due to the lack of
adequate coordination between the insti-
tutions the same or similar image records
are made.

On the other hand, Since 1950's, the
ongoing aerial photography has come to
compete with satellite imagery through
the use of digital cameras and as a result
of this competition orthophoto production
with higher spatial resolution and posi-
tional accuracy has become possible. Giv-
en this situation, to ensure the country's
resources effectively and to build a geo-
graphic data layer based on the required
satellite images or photographs
"Integrated Administration and Control
System" (IACS) is targeted by the Agricul-
ture and Rural Affairs Ministry. "Land Par-
cel Identification System" (LPIS) is one of
the most important components of this
system [5].

institutions. Received satellite

aerial

In order to establish LPIS system
“production of orthophoto maps” as a geo-
graphical base associated with spatial data
across the country are intended to per-
form. This project will facilitate the supply
of digital aerial photo data providing the
continuity of agricultural projects and in-
vestments. With this project, it is aimed to
develop basic orthophoto data set with the
required resolution for a nationwide or-
thophoto map production and accuracy
(GSD 30 cm or less determined by the ad-
ministration)

Thanks to recent advances in tech-
nology, digital aerial camera images are
containing many of the advantages of sat-
ellite imagery. Today, digital aerial photo-
graphs with higher spatial resolution and
positional accuracy can be produced. The-
se data can be used in many different are-
as, even in cases where the high-resolution
satellite images become insufficient. In
addition, digital aerial photographs taken

with digital aerial cameras integrated with
GPS - IMU systems need less geodetic con-
trol points compared to analogue photo-
graphs and this way geodetic works is re-
duced by about 90 %. Furthermore, the
failure of aerial photo film supply, labora-
tory services, duplication and printing has
reduced costs. Therefore, digital
photographs and orthophotos give for op-
erations needed only visible and near-
infrared bands better technical
effective solutions than the analog aerial
photographs and satellite images.

The of orthophoto
maps production using LPIS system is to
establish "Integrated Administration and
Control System" by the Ministry of Agricul-
ture and Rural Affairs (IACS). One of the
most important components of this sys-
tem is to create the spatial infrastructure
of "the Land Parcel Identification Sys-
tem" (LPIS).

Given the present studies, project in
guestion can be expressed rather than a
new production as an economical Project.
At the beginning and the realization stage
of the project some investments will be
made. However, when this project is com-
pleted, all agricultural businesses and land
will be registered and especially supports
given to agricultural purposes will be rec-
orded and the unnecessary expenses re-
duced.

aerial

and cost

intended Goal

Therefore, the amount spent for the
establishment of such a system will reduce
the total cost and savings through the use
of all projects that use spatial data the pro-
ject. In addition the supply of digital data
which is essential for the continuity of in-
formation systems will be ensured. The
demand for the information and communi-
cation technologies in the public sector
will be increased and inactivity in the sec-
tor will be prevented.

Continuous data availability is a
phenomenon that will as well as to in-
crease its profitability of information sys-
tems in the public sector and guarantee
the presentation of services. One of the
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basic products of the system targeting the
production and presentation of Aerial
photographs and derivative products is a
layer of orthophoto covering the entire
country. This layer, is one of the INSPIRE
thematic layers. This layer will be installed
to suit the needs of our country to be used
in this project.

With this system Turkey's seamless
orthophoto data base with 30 cm GSD will
be provided. The established system will
be the spatial infrastructure of the
planned IACS system at country level and
becomes the reference for other geo-
graphic data. This topic is important both
economically and socially. Because institu-
tions will not have to spend unnecessary
time and money for the supply of the base
data, they will spend more resources after
the research, development and implemen-
tation activities for many applications
providing data [7].

On the other hand, easy access to
the data will increase interest to this topic.
Usage of GIS and aerial photographs across
the country will increase and as a result the
benefits of investment in the country will in-
crease. Online data will be updated continu-
ously and the inability to obtain data on
projects will be avoided. That will provide
the sustainability ofthe project.

IACS orthophoto map production
project is an economical project. This sys-
tem is a planned and request oriented
production process. The data will be pro-
vided from a single source. From this sys-
tem delivered aerial photographs com-
pared to satellite images will have a better
positional accuracy and higher spatial res-
olution. Also, conditions taking aerial pho-
tographs are more flexible [8].

RESULTS AND DISCUSSION

The area of the Republic of Turkey is
779452 km2 13.977 km2 of this area is
natural
been foreseen by the Administration that
the orthophotos of a 10-km corridor along
the borders and the military zones must
be established high-resolution stereo sat-

and artificial lakes. It has been

ellite images. The total area of this field is
35,000.km2 Therefore, whole area of Tur-
key for taking photographs (except water-
covered areas and buffer areas) can be
considered as 730,475 km2.

In this project, Photographs will be
taken based on control points. The coordi-
nates of these CP's will be determined us-
ing Turkey's National GPS
Network (TUTGA) and continuous obser-
vation stations (TUSAGA-active). Produc-
tion of aerial photographs of different
kinds, continuous presentation and ar-
chiving will be provided [9, 10].

Fundamental

*The expletory sheets, referencing and
computation summaries of planned GCPs
in the whole project area,

eHigh-resolution satellite imagery (Sl)
of all the country and Pan (grayscale) im-
age, the NIR (near infrared), R, G and B
bands as separate image files belonging to
aerial images (Al) taken by digital aerial
cameras. This images will not be more than 6
months old since the date ofthe contract,

*The exterior orientation elements of
satellite images(S1) and with digital aerial
camera taken aerial images (Al),

ePan-sharpened (coloured from gray-
scale) RGB or NIR, R, G, B image,

eDigital elevation data (5m resolution)
belonging to (S1) and (Al), also SRTM ele-
vation data for the Turkey's geography
with 90 m interval,

*Ortho photo image (pan sharpened
three bands RGB. Seamless lines will be
created using this images and mosaic as-
sembly will be carried out. All this infor-
mation will be kept in the same data base.

According to the geography of Tur-
key, flight planning of the orthophotos
capturing area using aerial photographs
or satellite images are planned and sched-
uled in accordance with the instructions
ofthe administration as follows;

— The area under the average land
elevation 2000 m,

— The area is above average terrain
elevation 2000 m,

27



— The country's land border buffeeen 360-420 north latitudes and 260-450

zone in accordance to the regulations (a
total of 2949km) 10km wide strip along
the border area,

Calculated project parameters are
given in Table 1 for 730.475.km2 aerial
photography taking area. ULTRACAM-X
Vexcel digital aerial camera parameters are
taken into account for the parameter cal-
culations [11, 12].

As known, Turkey is a country with a
surface area of 779452 km2 located be-

Table 1 - Project Parameters
Total area (km2)
GSD (Ground Sampling Distance)
Forward Overlap
Side Overlap
Number of columns
Number of Photographs
Number of Ground Control Points (GCP)
Flight time (hour)
Transition time (hour)
Data Size (GB)
GPS/IMU data process (hour)
Aerotriangulation (hour)
DEM production (hour)
Orthophoto Production (hour)
Flight planning (hour)
Approximate photograph scale
Approximate flight height (above ground) (m)
1/100.000. Number of sheets
Aerial Camera
Focal length
Pixel size
Image format size
Datum
Ellipsoid
GNSS Computing Epoch

Projection

east longitudes. Within this framework
388 sheets at scale 1/100.000 consists ex-
ceptwater-covered areas.

Flight planning also will be prepared
at 1/100.000 scale. According to “Large
Scale Map and Map Information Produc-
tion Regulation” GRS80 ellipsoid and GNSS
ITRF96 datum Calculations will be calcu-
lated at epoch 2005,0 and projection coor-
dinates will be computed based on the TM-30.

730475
30cm
70 %
30 %
19083

468100
2983
2686

600

190818
1193
47705

117025

117025
1045

1/41500
4200

388
Vexcel UltraCam-X
100,5 mm
7.2 ™"m
9420 x 14430 pixel

ITRF96

GRS80

2005.0

TM (Transversal Mercator)
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Time duration of the project is 24 months stage is summarized as below in Table 2
and is divided into four stages. Each [13-15].

Table 2 - Project Schedule

To+6 To+12
el . ol m
month month
. o g = g~
Aerial photograpy and satellite imagery 10 % 50 % 40 %
Ground control points and control points
P P 10 % 50 % 40 %
measurements
Aerotriangulated blocks and exterior
rotrang cxs 8% 32 % 30 % 30 %
orientations of satellite images
DEM production 5% 25 o 35 % 35 %
Orthophoto production 5 % 25 0 35 % 35 %
CONCLUSIONS system that will be established. Thus,
When the entire project is complet- Proper management and control of agri-
ed 1/5000 scaled orthophoto maps will be cultural subsidies will be carried out,

produced with the 30 cm sampling loca- farmers will consist of the actual figure
tions spaced all around the national terri- Statements, and payments made to farm-
tory_ These maps will be the base of the ers will be guaranteed. ThUS, farmers will
LPIS system and will also be used for spa- also have received real support needed for

tial planning of the farmer registration agricultural production.
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TYpkuaga aybll  lWapyallblibifrblHA ~ 6arbiTTanraH  >kepnep  onapabl  AypbliC
napanaH6aygblly cangapbiHaH >KbligaH->Kbiira a3 nallganaHbinbin  Kenegb Ocbinalwia,
reorpacusinbly-akpapaTTbik; XYlenep MemnekeT aymarbiHia ayblil  LuapyallbibirbiHa
nallpanaHbinaTblH >Xepnepai aHbiKTayga >ka3He Llapyanapabl ~pkey >YWenepw >acayga
MLIAETN Kypan 6onbin Tabbinagbl. Onap «6ackapygbll, >X3aHe 6aKbinayabll, UHTepraunsaibiK
»YMecw» (IACS) »>kacayra KesfenreH »>K3He aybln LiapyallbliblKTbl Kongayabll, >XaHe
6ackapyabiy, >XYWeci 3sipneHeTiH 6onagbl. Ocblnanwla, Lwapyanap HaKTbl >XY3iHgeri
KepceTrawitepre wue 6onagbl, Lapyanapra Tenemzep KeningeHgipinegi, onap aybin
Wapyalwlbiibirbl eHAipici YWiH KaXkeTn kKongay anaTtblH 6onaabl. Eyponanbik Opak engepiHae
aybln  Wapyalbinbirbl  Xepnepw  callkecTeHgipy «©Kep  TenimgepiH  callkecTeHpipy
XYWenepiHiuy» (LPIS) komnoHeHTTepLiw, 6ipi peTiHAae »oKkTenedb LPIS »xYWeci 6aKbinayra >KaHe
backapyra >kepgeH Kongay KepceTy (cybcmamnanap) KbiameTTepi YWiH Maubi3gbl KOMMOHEHT
6onbin Tabbinagbl (T>kenell kongay KepceTy, a3 Kongay KepceTbleTwl obnbicTapga eHAipicTi
bIHTanaH4bIpy, Wapyanap opraHMKanblK eriHWwinik, opMmaHgapabl Kecy, nactaHyabll, angblH any
CUAKTBI cananapfbly, gamybl 60MbiHIWIA HYCKay/blKTap anybl Kepek >kaHe T.6.). byn 3epTTeyae
6YKin TYpkua aymarbl 60MbiHWa LPIS >KYWeciH »kacay Typanbl YCbIHbICTblI Kongay mMakcaTbiHAA
1/5000 macwTabTarbl OpTOOTO KapTanapblH >acay Typanbl aknapartap YCblHblNaTblH
6onagbl.
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nH>XeHepun, KoHbsa, Typuusa, e-mail: fyildiz@selcuk.edu.tr

2CTaMObyNCKMN TeXHNYeCKNnyHmnBepcnTeT CTPOMTENbHbLIN haKynbTeT, Kades-
pa reomaTun4eckKon nHxXeHepun, CTamoéyn, Typuus, e-mail: kulur@itu.edu.tr

3YHuBepcnTeT CenbadkykK, HyMpUHCKas LIKoNa NpukKnajHbiXx HayK Kadegpa VH-
opMaynoHHbIX cucTemMmynpaBneHus, Koubs, Typuyus, e-mail: etusat@selcuk.edu.tr

4YHusepcnTeT CenbXyK, npodTex wkona Yympsl, Yympa, KoHbs, Typuus,
e-mail: fatihsari@selcuk.edu.tr

AHHOTauua. B Typuumn 3emMnm cenbCKOX03AV/ICTBEHHOro Ha3Ha4YeHUSA MCMNONb3YHOTCA BCe
MeHbLUEe BBUAY HEMPaBWUIBHOIO UX UCNONb30BaHUA. Takum obpa3om, reorpaduyeckmne nHdop-
MaLuWOHHbIE CUCTEMBI CTann 06s3aTe/lbHbIM MHCTPYMEHTOM AN onpefeneHNsA Cenbxo3yrognu
no BCeu CTpaHe U CcO3[aHuUsA CUCTeEMbl peructTpauun dgepmepoB. OHM HaueneHbl co3gaTtb
"MHTErpMpoBaHHY cucTemy yrnpaBneHnsa n kontpona" (IACS) u 6yaeT pazpaboTtaHa cuctema
CeNbCKOXO03AMCTBEHHOW MOAAep>XKM U yripaBneHUsa. Takum obpasom, hepmepbl 6yayT UMeTb
haKTnyeckme nokasatenu, epmepam 6yayT rapaHTUpPOBaHbl NnaTeXXu, OHWM B6yAyT nonyyaTb
HeobXxoaMMylo noanep>XXKy AN CenbCKoxo3alIcTBEHHOro npoussoacTBa. WaeHTudukauma
cenbcKoxo3saMcTBEHHbIX 3eMesib B cTpaHax EBponelickoro Coto3a KnaccnguumpyeTcs Kak oguH
N3 KOMMOHEHTOB "CUCTeEMbI MAEHTUPMKaLMM 3eMenbHbiX ydacTkoB" (LPIS). Cuctema LPIS saB-
NAeTcA BaXKHbIM KOMMOHEHTOM AN Ha3eMHbIX CNy>X6 noadep>Xkum (cybeugnll) KoHTpona wu
ynpaBfieHus (Npsmas nogjep>kka, CTUMyInpoBaHue Npon3BoACTBa B MeHee NoAAEPIKNBAEMbIX
obnacTax, hepmepbl A0/MKHbI NOfyYaTb PYKOBOACTBA MO PasBUTUIO TaKMX CEKTOPOB Kak opra-
HU4YecKoe 3emnenenue, Bblpybka necos, npefoTBpalleHmne 3arpsasHeHus, u 1.4.). B aTom uccne-
noBaHUKM, 6yaeT npefocTtaBneHa MHgopmauusa o ctaHgapTax co3gaHmsa 1/5000 macwiTabHbIX
OpTO(OTO KapT C Lenbio noafep>XaHusa npeanoXxXeHUs o cosgaHmm cuctemsl LPIS no scell Typ-
umn.

Kntouesble cnoBa: CenbCKoxo3al/ICTBEHHaA 3eMns, hepMepcKme CUCTEMbI perucrtpayum,
reorpapmyeckme MHPOpPMaLUOHHbIE CUCTEMbI, CUCTEMbI NAEHTUDUKALNN 3EMENIbBHOTO Y4acTKa,
oOpTOhOTO-KapThl.
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