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THE ISSUE OF METHODOLOGICAL ASPECTS
OF ASSESSMENT OF LAND RESOURCES

Abstract. Basis of formation of effectively functioning agricultural production is improvement of the land
relations and formation of system of land use, “adequate market economy”. Society hasthe great need in transition to
essentially new type of economic growth - to the intensive growth of resource-saving type, based on careful use of
natural resources, on achievement of ecological equilibrium. In life of society the earth has special, outstanding
value. It is the most important condition of existence of mankind, irreplaceable means of satisfaction of the most
different requirements: economic, social, esthetic, etc. However, speaking about use of the carth, usually mean its
functioning in the sphere of production. Rational use of land resources has the great importance in rural economics
and the countries, all over the world. In the spheres of production activity of the person the role of the earth isn’t
identical. In the industry, transport and cities constructions wereused the base, spatial operational basis for the
production placement. More particularly important the earth becomes in mining industry, where it serves as a raw
materials source. The process of production and receiving results of production don’t depend on the quality of the
soil, relief and many other properties, inherent in the earth.

Keywords: carth, land turn, market earth, authorized capital, land plots, alienation of lands, land registry, land
use, market economy, ecological equilibrium.

The land capability evaluation characterizes and appraises land development units from a general
point of view without taking into consideration the kind of its use. This classification is useful as some
soils can be suitable for specific crops and unsuitable for another’s; therefore precision of land utilization
types is necessary. It cloud be expressed not only in terms of types of crop productions, but also how these
specific crops are produced. Land suitability refers to the ability of a portion of land to tolerate the
production of crops in a sustainable way. Its evaluation provides information on the constraints and
opportunities for the use of the land and therefore guides decisions on optimal utilizations of resources,
whose knowledge is an essential prerequisite for land use planning and development. Moreover, such a
kind of analysis allows identifying the main limiting factors for the agricultural production and enables
decision makers such as land users, land use planners, and agricultural support services to develop a crop
management able to overcome such constraints, increasing the productivity. Land could be categorized
into spatially distributed agriculture potential zones based on the soil properties, terrain characteristics and
analyzing present land use.

Production could be met through systematic survey of the soils, evaluating their potentials for a wide
range of land use options and formulating land use plans which were economically viable, socially
acceptable and environmentally sound.

To reduce the human influence on natural resources and to identify an appropriate land use, it is
essential to carry out scientific land evaluations. Such kind of analysis allows identifying the main limiting
factors for the agricultural production and enables decision makers to develop crop managements able to
increase the land productivity. Objectives of this study were to develop a GIS based approach for land use
suitability assessment which will assist land managers and land use planners to identify areas with
physical constraints for a range of nominated land uses. Georeferenced soil survey data and field work
observations have been integrated in a GIS based land use suitability assessment for agricultural planning
in the different foreign countries, including India. Also, GIS has been used to match the suitability for
main crops based on the requirements of the crops and the quality and characteristics of land. Different
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land quality parameters, viz. soil texture, depth, erosion, slope, flooding and coarse fragments under
various land units were evaluated for the crops. Subsequently all of them were integrated using a sequence
of logical operations to generate land suitability and capability maps. Suitability and capability maps for
cach land use were developed to illustrate these suitability degrees and display the spatial representation of
soils suitable for agriculture. It was also found that better land use options could be implemented in
different land units as the conventional land evaluation methods suffer from limitation of spatial
analysis for the suitability of various crops.

Lands are utilized for multiple purposes. They are mainly used for agriculture, pastures and forestry.
Depending on the nature and properties of soils, they are suitable for one or other uses. Based on the
capability or limitations, the lands are grouped into eight classes. Among them, the first four classes of
lands are used for agriculture or cultivation of crops. These four classes are differentiated based on the
extent of soil slope, erosion, depth, structure, soil reaction and drainage. The classes from V to VIII are
not capable of supporting cultivation of crops. They are for growing grasses, forestry and supporting wild
life. The last four classes are delineated based on problems like stream flow, flooding, ponding, rocky
nature, short growing season, snow cover etc.[1, P.3].

Land evaluation is the process of estimating the potential of land for alternative kinds of use. Its basic
features are the comparison of the requirements of land use with the resources offered by the land. Land
evaluation involves the collection and interpretation of very large amounts of data. Also, land evaluation
predictions will be changed with the changes in technology and economic factors. Thus, data concerned
with land evaluation must be stored in a way that re-evaluation can readily be made when any or all of
these factors change significantly, as techniques improve, and more data become available In this
connection, the approach for land evaluation in the studied area is carried out through two steps; diagnose
and rate land limitations and applying the system in view of type, number and degree of limitations.

Finger millet is a promising and well adopted crop for the area. It is highly drought tolerant crop and
can be grown throughout the year in India where the temperature is above 15 °C with rainfall ranging from
400 to1000 mm or even more. It can be cultivated in all types of soils ranging from poor to highly fertile
soils, though it performs well in fertile and well drained loamy red and lateritic soils. Even alluvial and
black soils are suitable if drainage is not a problem. It is highly salt tolerant and can be grown even in
strongly alkaline soils [2].

It is the traditional and number one oilseed crop of India as well as the world. It is predominantly a
crop of tropical and sub-tropical climates. It comes up well in tracts receiving 625-1250 mm of fairly well
distributed rainfall. Alternate spells of dry and wet weather are ideal for this crop. Loose/friable soils
facilitate good pod development. Therefore sandy and loamy soils with fairly rich in organic matter are
very well suited for this crop. Waterlogging, alkalinity and soils poor in lime greatly affect the pod
filling.Rice is a major food staple and a mainstay for the rural population and their food security. It is
mainly cultivated by small farmers in holdings of less than 1 hectare. Rice is also a wage commodity for
workers in the cash crop or non-agricultural sectors.

Land suitability assessment for agriculture is very important for agriculture development and future
planning. Based on that, a land suitability assessment for agriculture purpose has been conducted in order
to help decision makers and agriculture development planners. The results showed the suitability of the
district for deferent crops in the study area. A suitability map for each land use was developed to illustrate
the various degrees of suitability and their spatial representation in the arca.

The most important limiting factors in the arca are soil texture, gravel, lime, gypsum. In recent years,
these attributes have had influence on the land suitability and resulted in changing their moderately
suitable class to marginally suitable class. Slope, an important ¢lement of landform, plays an important
role wherever mechanization is concerned. In order to avoid soil erosion and other problems derived from
the use of machinery, only land with slopes below 8° should be used. Fortunately, most of the study area
was found suitable with respect to topography; only 10.06% had the steepest slope category and was
therefore unsuitable for full-mechanized cultivation [3, P.19].

Each plant species requires definite soil and site conditions for its optimum growth. Although some
plants may be found to grow under different soils and extreme agro-ecological conditions, yet not all
plants can grow on the same soil and under the same environment. The conspicuous absence of Pinus
species in inter-tropical and of eucalyptus in the temperate (cold) regions are examples. Since the
availability of both water and plant success and/or failure of any plant species, in a particular area, is
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largely determined by these factors. The deep rooted forest or orchard plantations respond differently to
soil depth and soil texture.

Mountain societies in Kazakhstan and other Central Asian countries have transitioned from a centrally
planned, Soviet mode of land use and management to a de jure and de facto, more decentralized, market-
oriented system with new drivers of land degradation and greater socioeconomic, political, and
environmental uncertainties. While new opportunities and challenges for sustainable land management
(SLM) emerged as a result of the transition, there continues to be a lack of relevant, up-to-date, empirical,
rigorously investigated, and adequately documented scientific knowledge particular to these Central Asian
mountain societies. The capacity of local research institutions was undermined following the withdrawal
of Soviet support, and the emphasis of international research in the past 2 decades has largely been limited
to donor project requirements. Further, there are numerous barriers hindering interactions between
research and action in policy and implementation domains [4, P.31].

Hard copies of local academic literature are kept in university libraries, public libraries, and the
libraries of the respective Academy of Sciences. There is no comprehensive electronic archiving system
and therefore no means of conducting thorough keyword searches. We therefore manually reviewed the
hardcopy tables of contents of all available issues of relevant journals for the period from 1991 to 2018.
As our aim was to identify the articles that were most likely to have undergone an objective peer review,
we chose to focus on academic articles in multidisciplinary journals.

Analysis of the publications involved attributing the main content of each document to one type of
knowledge based on the categorization of system knowledge, target knowledge, and transformation
knowledge and assessing the research type (i.e. disciplinary, multidisciplinary, or trans disciplinary
research). Further, the organizational affiliation of authors was analyzed to understand the degree to which
collaboration was occurring between authors affiliated with local and international organizations as well
as between authors from different types of organization (including academic and nonacademic
organizations).

With regard to system links, the majority of all the publications reviewed focus on the impact of
changes in land management decisions and practices on ecosystem propertics and regimes. There is
comparatively little research available on the influence of global factors on social systems and in
particular on regional and local land use decisions and practices. This is despite the fact that Kazakhstan
became dramatically more integrated into global structures and processes and affected by globalization
trends after the collapse of the Soviet Union. There is a similarly small amount of research on global
factors affecting ecological systems. Publications attributed to this link focus mainly on climate change
and do not consider other drivers (e.g. biochemical, biophysical). But even the impact of climate change
on ecosystem structure and properties has been investigated insufficiently, even though the Central Asian
region is “particularly vulnerable to climate change” [5, P.17].

Moreover, little is known about the interactions within ecological systems. Only a few international
academic publications and no local academic publications examine this link. One reason for this may be
that knowledge about interactions within ecological systems requires long-term monitoring, the capacity
for which was greatly reduced after the collapse of the Soviet Union. There is a comparatively large
amount of research on the link between ecosystem services and human wellbeing; however, there is very
little research on theoretical and methodological foundations for ecosystem service valuation. There are
also few publications that look into how people respond to changes in ecosystem service provision.
Specifically, little has been published on how people at various scales respond to changes in water
discharge, an issue that is commonly known to be associated with social-political conflict.

While it may appear that local academic literature, which is focused on agricultural technology and
often includes specific recommendations for improved land use practices, aims to help identify or achieve
a desired future condition (target and transformation knowledge), the publications concerned create
mainly system knowledge because the means to achieve the desired condition are developed without
involvement of the intended beneficiaries. As is detailed below, the recommendations given in local
academic literature have subsequently been ineffective at facilitating change. It was also found that less
than 14% of all publications and none in local academic literature included participatory knowledge
generation associated with trans disciplinary research. The lack of stakeholder engagement in local
academic research is likely due to the absence of a tradition of trans disciplinary or other participatory
research in the region. The lack of stakeholder engagement in international academic research may be due
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to short timeframes and language barriers, as well as an emphasis on academic as opposed to applied
outputs. As a result, potential end users are not involved in research processes and are subsequently less
likely to make use of research outputs, even if they do include practical recommendations [6, P.58].

In addition, many of the technologies recommended in local academic literature were developed on
experimental plots at research stations and cannot be transferred easily to farmers™ fields or scaled up for
implementation across larger areas. This is due to several factors: land users do not have the knowledge or
skills to use the newly developed technologies; there are no extension services that can effectively train
farmers to implement new technologies, and some technologies are not affordable for farmers from a
financial or human resource perspective. Even if research findings are well developed and appropriate,
they are not disseminated to land users, practitioners, and decision makers.

The discussion above points to many examples where there is no connection between research and
application. Our analysis, however, also found many cases where institutional reforms recommended in
the literature have taken place both in Kazakhstan. These reforms highlight that rates of change, especially
within social systems, are still high even 2 decades after independence. In such circumstances,
stakeholders often have to make decisions quickly and without recourse to a sufficient amount of valid and
reliable research or other information. While we recommend improved means of generating and making
accessible useful research and other knowledge for informed decision-making, we also acknowledge that
many decisions will continue to be made under dynamic and uncertain conditions. Learning how to make
decisions under such conditions is just as important as generating and making accessible information to
reduce uncertainty [7, P.66].

No matter how advanced science and technology becomes, human beings consistently rely on natural
resources for survival and living. Expansive urbanization associated with rapid industrialization places
enormous pressure on the Earth’s resources, and humans’ requirements for resources have surpassed the
planet’s regeneration capacity since the 1970-s [7. P.67]. Unfortunately, the high ecological pressure in
urban areas and almost fully loaded land carrying capacity are even more troublesome as cities continue to
experience population expansion, consumption growth, resource overuse, waste and emission
accumulation, ct al [6, P.64]. Thus, it is essential to determine land carrying capacity (LCC) to ensure the
safety of ecosystems and their sustainable development, or at least to slow down the degradation of natural
capital.

There are several ways to calculate land carrying capacity LCC, but changing land-use patterns
caused by advancing modern lifestyles have complicated the calculation procedure. Due to expansive
urbanization, main industrics, human population, and wealth are concentrated in city centers, and a
majority of human populations occupies a small amount of land area, the locals tend to lose sight of the
space and significance for non-commercial agricultural production and ecological protection [7, P.68].
Thus, the concept of agricultural sustainability was integrated into LCC. And 1t was suggested to improve
LCC from feedback of measuring the condition of agricultural sustainability (¢.g., the maximum level of
sustainable exploitation of human resources) [7. P.69]. Noticing the correlation of land, population, and
agriculture with environmental degradation, selected villages in our country to investigate the relationship
of combating desertification and agricultural sustainability, aiming to evaluate the land conversion
policy’s influence on the supply-demand balance in rural communities [8, P.153]. Agro-ecological zoning
methodology originated in the 1970-s and was applied as a system to evaluate land for rain-fed and
irrigated agriculture, forestry, and grazing. This methodology has been developed by the United Nation’s
food and agriculture organization (FAQO) to assist with land resource assessments for better management
and monitoring of these resources. In particular, based on the land productivity potential, such systems are
commonly used in developing countrics in order to assure food security [8. P.154].

Ecological footprint analysis is known as an effective tool for measuring the sustainable use of natural
resources and a land’s ability to support human beings [1, P.5]. On the basis of different ecosystem service
functions and production characteristics, land is divided into six categories [5, P.20]. Population
consumption and waste emissions by corresponding land arcas can be normalized so that different land
types can be compared with each other. In general, EFA calculations contain two variables, including
ecological footprint and bio capacity, which represent the demand and supply, respectively. This method
can be used to determine the balance of ecological deficits and ecological surpluses in a time series to
estimate LCC, based on which further analysis is made to examine if a city is moving toward or away
from sustainability [6]. Along with pioneering studies, researchers and organizations (¢.g., the World Wild
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Fund for Nature) have revealed wide applications of EFA and periodically publish ecological footprint
reports to determine ecological footprints™ impacts on different economic zones associated with various
governmental and non-governmental agencies.

In this regard there is a question: how to estimate today objectively the cost of the land plots? What
factors does the earth price depend on? How to organize estimated activity of land resources?

In the modemn conditions of development of national economy one of the global reasons of the
organization of estimated activity is the cost of the earth in macroeconomic aspect, and also regulation of
the economy in the different states. Assessment of the earth depends on itsparticular importance,
management of the state and municipal ownership. The arising practice of estimated activity is
economically expedient and important tool in market conditions of development of economy, which
allows solving many e¢ssential problems.

It has been widely accepted that there is a close relationship between the land use type and water
quality. There have been some researches on this relationship from the perspective of the spatial
configuration of land use in recent years. The results indicated that there was significant negative
correlation between forest land and grassland and the water pollution, and the built-up area had negative
impacts on the water quality, while the influence of the cultivated land on the water quality was very
complex. Besides, the impacts of the landscape diversity on the indicators of water quality within the
watershed were also analyzed, the result of which indicated there was a significant negative relationship
between them. The results can provide important scientific reference for the local land use optimization
and water pollution control and guidance for the formulation of policies to coordinate the exploitation and
protection of the water resource.

The land use within the watershed has great impacts on the water quality of rivers. The water quality
of rivers may degrade due to the changes in the land cover patterns within the watershed as human
activities increase. Changes in the land cover and land management practices have been regarded as the
key influencing factors behind the alteration of the hydrological system, which lead to the change in
runoff as well as the water quality. There have been three waves of the research that tried to reveal the
effects of the land use and land cover change on the quality of surface water. The researchers have started
to study the linkage between land cover and the river water quality in order to investigate the effects of
morphological features of watersheds on the turbidity, dissolved oxygen and temperature of the river
water since the early 1960-s. The second wave of researches on this topic emerged in the 1970-s, focusing
on the analysis at the watershed scale. The third waves of these studies have started to take advantage of
the remote sensing, and multivariate analysis to explore the influence of the land cover on the suspended
sediment, nutrients and ecological integrity of the stream.

In the conclusion we would like to note that Landscape pattern change is mainly caused by the change
m land cover and land use change. The landscape ecologists and other rescarchers have developed
numerous metrics to investigate the effects of the landscape pattern on the ecological processes. The
potential impact of the unsustainable use of land resources is increasing. Each parcel of land has a
stationary geographic location, while its utilization is optional. The re-adjustment and optimization of land
use patterns ought to be encouraged. Spatial reconstruction refers to the combination of various land
elements, which can promote the rational and efficient allocation of land resources through a four-layer
action framework: the development of unused land, urban renewal, ecological reconstruction, and spatial
displacement. The feasibility and validity of these methods are illustrated by practical cases in different
provinces in Kazakhstan. Land is an essential resource for humans and our means of production for
existence and development. The efficient use of the Earth’s finite land is becoming a matter of life or
death for humankind. Land use 1s a complex process with a time orientation and spatial characteristics.
Land use problems are identified in both spatial and time dimensions as some land conversions are found
to occur at the “wrong” time and locations. People can consciously interfere and guide the evolution of the
spatial structure of land use to comply with the requirements of social and economic development. The
concept of spatial reconstruction is derived from the field of urban planning and is characterized by a
homogeneous urban space transforming into a heterogeneous multiple-use urban space.
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HaysoBa Anjga Mamnnm,lsml, HApipka CTe(])aH2
KEP PECYPCTAPBIH BAFAJIAYAbIH 9 AICHAMAJIBIK ACTIEKTIJIEPI MOCEJIECIHE

AuHoranusi. AjaM3ar TAPUXBIHJA XKep KOFaMHBIH JAMYbIHA 30D, TEHJeC13 peiire He GOJIbI XKoHe 90T KbI3METiH
aTKaphln KeseniKep TabmraT meH TaOWFH pecypc peTiHae OYKLT ajaM3aTTHIH KoHe SKAlIbl KOFaMHBIH KOCIIIKEpIiK
Oercen IUMTiHIE OYKiT xyhecinge Oipereit ycranbiMra me, Oyl OHBIH KaliTanaHOAMTHIH CHIIATEI MEH KON (PyHKITHSIIBI
MakcaThHa OaltaHplcThl. XKep KaThIHAacTaphl OOBEKTICI ep ydackeci OOTBIT TaObLIabl, OHBIH IeKapackl OeNTiIeHreH
oHe OeIIUIeHIeH TOPTIIICH pacrairas Kep GeriHiH OeIirt. AYBUT APy AITBUIBIFBH/A Kep — ambeCarr enipic KypaisLbip
JKarbIHaH, OJI eHOEK Kypalbl peTiHje KYMBIC icTell, exiH sKarbiHaH - Oyl eHOekTiH noHi. JKepreri 3arTaHran eHOek —
OyJ1 KOraMHBIH OallIbiFbl, OHBIH KaXXETTUNKTEPIH KaHAFATTAHIBIPY FaHa eMec, COHBIMEH Karap OHBIH ToyelNCi3/iIiH
KaMTamach3 etejl. Pedopmanapst sxyprizy Gapeichiia Kasaxeran PecryOnukachl KYpbUIBIMBIK TPaHC(HOPMaISIMEH,
HAPBIKTHIK SKOHOMUKAJIBIK KYHEeH] KaJbIITACTBIPY MEH KYMBIC 1CTE€Y MEXaHM3MIH JaMbITyra OGalIaHblCTHl CTAHAApTTHL
KOHE CTAaHAAPTTHl eMec YKOHOMUKAIIBIK Mscenenep/:[i Tenry KaxkeTTimriHe tam 6osapl. CoHBIMEH Oipre, y3aK Mep3iMjl
HKOHOMHUKAJILIK OCY /Il KAMTaMachl3 eTy YH_IIH VIITTBIK SKOHOMHKAIIBIK KyHeHIH MoHI MEH KaruJaTTaphlH, peciy OJIMKaHbIH
HKOHOMHUKACH! JIAMY bIHBIH 3aHIapbl MEH Ypchele OTIIeNI Ke3eH jkaraiblHia OUTy oTe MaHbI3/IbL.

Tyiiin cesmep:xep afHaIbIMBL, Kepi HeIeHYIIUIep, Jkep NaljallaHymbiap, ep HapBIFBL, Xepil sKajijay, xep
yaackeci, xep/i Oaranay, *KepIiH KYHAPIbUIBIFEL, skep/l aliMakTapra 0oy, ®Kep camachl
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K BOITPOCY O METOAOJIOTHYECKHX ACIIEKTAX OIIEHKH 3EMEJIbHBIX PECYPCOB

Annoranus. OcHoBoit dopmupoBaHns >PGekTHBHO (YHKIIHOHUPYIONMETo CeTbCKOX03MHCTBEHHOTO MPON3BOACTBA
SBILIETCA COBEPHICHCTBOBAHME 36MEJIBHBIX OTHOIIEHHM U CTAHOBICHHWE CHCTEMBI 3€MIICHIONB30BAHUS, «aJeKBaTHOH
pBIHOYHOH SKoHOMEKe». OOIMecTBO 0oCTpo HykJaeTcs B IepeXojie K IPHHIIUNNATHHO HOBOMY THIY 3KOHOMHYECKOTO
pocTa - MHTCHCHBHOMY POCTY pecypcocOeperarolnero THIa, OCHOBAHHOMY Ha OepeXKHOM HCIIOTBh30BAaHWH IIPUPOTHBIX
pecypcoB, Ha JOCTIDKEHHH SKOJIOTHHYecKoro paBHoBecws. Ocoboe, BIjafolleecs 3HAaUeHWE B SKM3HM OOIIeCcTBa MMeeT
semisl. OHa BJI€TCA BasKHEHIINM yCIIOBUEM CYIECTBOBAHKS UEJIOBEUECTBA, HE3aMEHUMBIM CPEJCTBOM Y AOBIETBOPEHUS
CaMBIX pa3sHBIX ero MoTpeOGHocTell - SKOHOMHYECKHX, COIMANBbHO-OBITOBEIX, 3cTeTHdecknX W T.A. OjHaxo, ToBops o0
HCIIONB30BAHAM 3eMIHM, OOBYHO WMEIOT B BHAY e& (YHKIMOHHpOBaHME B cdepe NPOHW3BOACTRBA. PanmoHATBHOE
HCIIONB30BAHME 3eMEIBHBIX PECypcoB MMeeT OOJIbIIoe 3HaUeHHE B SKOHOMHKE CeIBCKOTO X03IHCTBa U CTpaHH B IleoM. B
cdepax IPOU3BOJICTBEHHON MeSTEFHOCTH UelloBeKa POJNb 3eMIM He OJWHAKOBA. B IPOMBINUIEHHOCTH, TpaHCIOpTe U
TpajoycTpoiicTBe OHa HCIIONB3yeTcs Kak (yHJAMEHT, Kak IPOCTPaHCTBEHHEIH OIepallMOHHBIA Oashc AT pasMelleHUs
IpOM3BOJCTBA. bollee BaxXHOE 3HAWUEHHWEe 3eMJI IpruoOpeTaeT B JA0OBIBafoliell MPOMBIIIIEHHOCTH, TAe OHA CIYXHT B
Ka4yecTBE MCTOUHHUKA ChIPES. 3Jech IIPOLECC IPOM3BOJCTBA U IOIYYEHMS IPOJYKIIMH HE 3aBUCUT OT KadecTBa IIOUBEL
pexnbeda I MHOTHX JIPYTUX CBOMCTB, IPHUCYIIHUX 3eMIIe.

KmoueBnle cioBa: 3eMIIs, 3eMelBHEI0O00POT, PHIHOTHEI 3eMIIcoOOPOT, YCTaBHOM KaIlUTal, 3e¢MeNbHbIE YIacTKH,
0Ty K/ICHHE 36MeJIb, 3¢ MEIIbHBIN KaJacTp, 3eMIIETIONb30BaHNE, PHIHOTHAS SKOHOMUKA, 3KOJIOIHIECKOE PABHOBECHE.
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