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GIS BASED MAPPING OF FARMERS FOR SUSTAINABLE
LAND MANAGEMENT

Aslanov I.M. ! JumanovA.N.! Khasanov S.S.!

ABSTRACT

Mapping of agricultural land is an important operation as it plays an important role in the land management
and precision agriculture how it can be used sustainably. To improve efficiency and sustainable land management
of agriculture Geographic Information Systems (GIS) is a multifunctional tool, indispensable for solving problems
of managing land data. It is used both to optimize data entry and to control the quality of available information, and
can significantly reduce the time and financial costs of bringing the database to the proper level of quality for
sustainable agricultural production. By using data interpolation techniques in a GIS environment. Results showed
that the mapping of agricultural land

AHHOTAIIUA

KUIIIIOK XY>KaJIWUTH €p MalOHIapUHY XapUTAIAIl KUMIUIUK XY>KaIUTH ep MalJoHIapy MeHesKMEeHTH 1A
MYXMM axaMMSITra 3ra. V epHU OOIIKApPHUIN Ba aHWK KUIUIOK XV>KaIMTHAA YHU KaHOalh Kuinb 6aprapop
UTUIATUIMIITMHY TabMUHIIATIA MyXUM POJT YUHANAYM. KUITUIOK XY>KaTUTUHUHT CaMapafopIUTHHU Ba 6apKapop
ep 6OITKRAPYBMHU SXITWIIAII yuyH [eorpadmr Ax6opor Twusumiapu (TAT) - 6y epra ouj MabIyMOTIapHU
OOIIKAPUIIT MYaMMOJIAPUHU XAl KWINMII YYYH aKpaaMac Ky (YHKTCUSUIA BOCUTA XucoOmaHamu. V
MaBIyMOTIap KUPUTUIIHY ONTUMAUTAIITUPUII YUYH XaMja, MaBsKyZ MabIyMOTIapHUHT CdaTUHU Ha30paT
KWINII YUYH XaM WIUIaTUIaAY Ba 6aPKApPOp KUIIUIOK XY KATUTH MAaxCyJIOTIapUHU UIUIA0 UMKAPUII YIYH
MabIyMOT/Iap 6a3acMHM TErMIUIM CU@AT JapakacMra 3TKasWIll YUYH BaKT Ba MOJUSIBUN XapaKaTAapHU
ce3wIapiu AapayKaja KaMal TUPUIINM MYMKUH. Ma'bIyMOT/Iap MHTEPIONIALMSICU TeXHUKacuHU AT MyxuTHIa
KYJLIaII OPKaIW. HaTusKamap IMyHU KYPCAaTAUKY, KUIIUIOK, XY>KUTUTY 3PJIAPUHU XapUTaTalll

AHHOTAIIA

KapTupoBaHue CeTbCKOX03SIMCTBEHHBIX 3eMeNTh - BayKHasl OIepalysi, ITOCKOIbKY OHA UTPaeT BAYKHYIO
pO/Ib B VIIpaBJIEHUU 3eMeJIbHbIMU pecypcaMy U TOYHOM 3eMJIefleiny, IIOCKOIbKY UX MOXKHO MCIIOJIb30BaTh
yCTOMYMBO. [Inisl TOBBIEHUST 3((EKTUBHOCTM Y YCTOMUMBOTO VIIPABIEHUSI 3e€MeIbHBIMU pecypcaMu B
CeIbCKOM X03siMicTBe T'eorpaduueckue uH(poOpMalroHHble cucTeMbl (I'VIC) - 3TO MHOrO(GYHKIIMOHATHHBIN
WHCTPYMEHT, He3aMeHUMBIN ISl pelleHus Ipobiiem YIpaBleHus 3eMeIbHbBIMU TaHHbIMU. OH HCIIOIb3YeTCs
Kak Uil ONITMMUW3AVKU BBOJ]a JAHHBIX, TaK U MJIsT KOHTPOJS KayecTBa JOCTYITHOM WMH(MOPMAIUM U MOSKET
3HAUYUTEIHHO COKPATUTh BpeMeHHbIe U (PMHAHCOBBIE 3aTPAThI Ha [JOBefeHre 0a3bl JAHHBIX [0 HAIEKAIIETO0
VPOBHSI KadyecTBa /I VCTOMUMBOTO CETbCKOXO3SIICTBEHHOTO IPOU3BOJCTBA. HCIONIb3ysl METOMbI
WHTEPIONSAINY JaHHbBIX B cpefie TYC. Pe3yibTaThl MOKA3a/IN, UTO KapTorpadppoBaHMe CETbCKOX03SIHCTBEHHBIX
3eMelb

Keywords: mapping; agriculture; agricultural land; Geographic Information Systems (GIS);

Kaiur cy3map: xapuTanali, KUIIUIOK XY KaIuru epiapu, leorpaduk Ax6opoT Tusumnapu (TAT);

KitroueBble CJI0Ba: 0TOOpaskeHMe; CeTbCKOE X035IMCTBO; CEbCKOX03sIMCTBeHHas 3emst; ['eorpaduueckue
nHopManyoHHble cucTeMsl (I'TIC);

INTRODUCTION

Nowadays, information support of this most important type of human economic activity is achieved due to

the rapid development of remote sensing technologies, the creation of modern sensors and monitoring systems in
real time, more powerful and smaller computers and mobile devices, advanced communication tools and, to a large
extent, constant expansion opportunities and usability of geographic information systems and applications based
on them. Geographical information system (GIS) technologies has great potentials in the field of soil and has opened
newer possibilities of improving soil statistic system as it offers accelerated, repetitive, spatial and temporal
synoptic view. It also provides a cost effective and accurate alternative to understanding landscape dynamics. GIS is
a potential tool for handling voluminous data and has the capability to support spatial statistical analysis, thus there
is a great scope to improve the accuracy of soil survey through the application of GIS technologies. Therefore,
assessing spatial variability distribution on nutrients in relation to site characteristics including climate, land use,
landscape position and other variables is critical for predicting rates of ecosystem processes, understanding how
ecosystem work [7] and assessing the effects of future land use change on nutrients [8].

The task that any specialist working with data on land plots faces is to verify and ensure their accuracy.
Information may: come from different sources, from several contractors; plotted on an electronic map based on the
results of geodetic surveys, digitization of aerial photographs and satellite images, scanned plans; Receive in real
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time or recreate based on archived data. With any of these options, and especially when used together, errors can
occur, such as intersecting fields, mismatched borders, typos in the name of the crop, or simply unfilled
characteristics of the objects. ArcGIS allows you to correct the errors found, as well as ensure high quality data with
the subsequent introduction of additional information.

1.DATA AND METHODS

To evaluate (locate) the current situation in the field in the best possible way, the field was recorded during
visit to the main local farms and their owners. Shorter surveys can be carried out in the process with farm owners.
In addition to obtaining important technical data, this also provides an insight into the main issues in production.
Also, each farm owner is required to submit a map showing the current situation and the location. These mostly
include sketches or old plans that were either copied by hand or photocopied and thus diminished from the original
cadastral maps. Maps very often include a legend on the field boundaries showing the types of crops grown, and each
field has its own identification number. Preparation of the thematic GIS layers in the process of preparing GIS layers,
several raster resolutions are used:

(1) Basic resolution for calculation of suitability, 100 m;

(2) LANDSAT image at 30 and 15m resolution;

(3) A detailed topographic map 1:100 K, also at 15 m resolution.

Boundaries of the area are set to Xmin = 6490027; Ymin = 5005476; Xmax = 6587527;
Ymax = 5088076 (Gauss-Krueger system, zone 6), which means that the total area is 97 x 83 km. Panchromatic
image is at 15 m resolution (5508 x 6501 pixels). According to this methodology, the following thematic layers are
made.[6]

The methodology of preparing thematic layers follows.

Our objective is to accurately Geo-information system (GIS) has been in used in Croatia for the purpose of
planning at the regional level for some ten years. The methodology used in this example and for the purpose of
planning in the field of management of resource use is specific in the part that parameters for land evaluation are
clearly and precisely defined (geomorphological, pedological and actual condition of land cover). The methodology
of parameterization of relief is used for In the first phase of our work we collect data from GPS field measurements
calculation of geomorphological parameters [3], and pedometric mapping methods are used for calculation of
pedological variables [10]. Inventory of the actual condition of land cover is made by using sketches and plans
obtained during field data gathering.

(Figure1).

(

We can create a layer of agricultural maps as follows, which can cover not only the cost of soil fertility and its
monitoring. GIS-enabled agricultural maps are very useful because they are constantly updated and can store alarge
database. (Figure 1). These sketches are then georeferenced and overlapped with LANDSAT satellite images to
determine the actual situation. The methodology of raster GIS modelling was used throughout the study, which
means that the basic decision making unit was pixel or cell grid square.[4]

2. Results

In addition to the clustering of swine farms, poultry production facilities tend to be centrally located around
the same feed mills, or neighboring feed mills advantageously located close to the rail transportation. As a result,
areas with intensive swine production will often have intensive poultry production. In fact, it is not uncommon to
have swine and poultry barns on the same farm. These areas of intensive animal production will often have manure
nutrients available for application that far exceed P, Cu, and Zn needs of local crops. Crops management map for
2017 farm of “Eshquvvatov Farxod” (Figure 2). When creating agricultural maps using GIS technology, the
development of land plots of the region and all farms in it, as well as all the data in it are collected in a database based
on attributes.

(Figure 2).

UIIMUM-AMAJINM ATPOUKTUCOIUM JKYPHATI ?
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With the help of an attributive database, complete information about not only the area but also the farm and
asingle plot of land is clearly indicated and collected over the years. This is easy to monitor over the years. As a result
of obtaining and analyzing attributive data, a complete understanding of the economic efficiency of the land.

CONCLUSION

Creating the agricultural map using GIS technology have been incorporate into our GIS in order to carry out
advanced spatial queries. We have detected that there is a relationship between data. Also we can see using the GIS
maps that monitoring of agricultural land. And as the same time analyses are very useful for enhancing the
management of land, because this system makes possible analyze results in detail or map them at small scales. Once
the consequences of soil and economic efficiency are analyzed it is necessary to contemplate a change in farming
techniques in order to reduce the advance of the land management process
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