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For assisting agricultural planners in generating optimized land use and management allocation maps, the
“Genetic Algorithms for Land use and Land management OPtimization” (GALLOP) tool was developed. The
tool integrates multiobjective genetic algorithms, a geographic information system (GIS) and a database
management system within the ArcGIS framework. The tool was applied to a case-study farm in Khorezm,
a region in the west part of Uzbekistan. The results show that the combined optimization of multiple
objectives is as a win-win strategy that achieved the best compromise between ecological and economic
objectives. The GALLOP tool represents an innovative, fast and spatial planning tool for solving complex
resource management optimization problems.

1. INTRODUCTION

More and more agro-ecosystems in dry areas have
developed towards a critical environmental state. Far-
mers have received lower yields because practiced
land use is not adjusted to ecological site conditions.
As a consequence farm profits are often low. Further-
more, focusing on economical or ecological aspects
separately may lead to completely different and often
non-sustainable farm management policies. In search
of viable alternatives, we tackled the questions how
selected land-use-system indicators perform if the
system is spatially optimized towards ecological, eco-
nomic or a combination of both objectives. Aiming
towards optimizing a set of objectives at the same
time, we selected the multiobjective genetic algorithm
(MOGA) based on the concepts of Pareto optimality
and niche-techniques as analytical part of a spatial
decision support tool (Malczewski, 2004). While the
numerical optimization models are used in the deci-
sion support tool for problem solving, the geo-infor-
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mation component is used for spatial analysis and
visualization of the spatial problem and solution
domain, and both components may be integrated into
a user interface to form a spatial decision system for
supporting automated land use and land management
planning.

The main goal of this paper is to present a spatial
planning tool called “Genetic Algorithms for Land use
and Land management OPtimization” (GALLOP) that
allows one to optimize he spatial land use and land
management allocation within a farm landscape based
on meeting concurrently, economic and ecological
objectives.

The specific research objectives were 1) to develop
the system architecture of this tool with optimization
routines for several single objectives and combinations
of single objectives, 2) to program and design a
user-friendly graphical interface that is flexible to
read in data from different sources and allows users
to select the land uses and land management
combinations to be optimized, and 3) to demonstrate
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the application of this tool to a case study farm
landscape.

2. REVIEW ON SELECTED GENETIC ALGORITHM
APPLICATIONS FOR SPATIAL RESOURCE
USE OPTIMIZATION

Since the invention of the genetic algorithm (GA) by
John Holland (19735) it has been applied to many
optimization problems such as in planning of affo-
restations, urban areas and land use allocation. For
example, Ducheyne (2001) worked on the GA in
forest management optimization. He proposed to use
the GA based on the following statements: (1) GAs
can handle conflicting objectives and do not combine
multiobjectives prior to the optimization process; (2)
GAs allow easy integration between the optimization
module and GIS functionality; (3) GAs generate
multiple alternatives in a single optimization run due
to their population-based approach. In wurban
planning, Feng and Lin (1999) applied a GA to design
several alternative urban plans for the city of Tanhai
in Taipei. They concluded that the plans optimized by
GA were better than those previously designed by
urban planning experts. Moreover, they now had a
choice of alternative plans, whereas before only one
plan was devised. In land use planning, multiobjective
GAs have been used by Matthews (2001). He argued
that multiobjective GAs applied to rural land planning
have significant potential for assisting land managers
in tackling complex resource allocation problems with
conflicting and non-commensurable objectives.

3. METHODS

GAs are search methods that are based on natural
biological evolution theory. They differ from the
conventional optimization techniques as they involve a
search from a population of solutions. First, a
population of possible solutions is generated. An
objective function is evaluated and all solutions in
current population are ranked. Next, based on compe-
titive selection strategy, poor solutions are eliminated
and the better solutions are selected as parents and
recombined with each other to form some new
solutions by implementation of genetic operator such
as crossover, mutation or inversion. Finally, the new
solutions are used to replace the poorer of the original
solutions, according to ranking, and the process is
repeated, ameliorating the situation from iteration to
iteration and approaching the optimal decision.

3.1. Geo-spatial chromosome representation

We used the principle of land-block representation,
adopted from Matthews (2001), where each polygon

represents the boundary of the land parcel (field) to
which a land use or management type is allocated.
The part of the polygon data structure manipulated by
the GA can be seen as non-spatial as each polygon is
linked to a record in a relational database table with
bio-physical and economic conditions on each land
parcel. The integer representation is used for this
problem. The fixed number of land parcels in a farm
structure defines the length of the chromosome.

3.2. Genetic algorithms

The single objective algorithm (SOGA) is based on
the classical approach offered by Goldberg (1989).
The algorithm was adopted to allow an elitism
strategy and used N-point crossover, depending on
chromosome length. For bi-objective algorithms, the
rank-based fitness assessment approach offered by
Fonseca and Fleming (1995) was adopted. This
approach was seclected because it had a fast
performance and was successfully applied in similar
tasks, namely in land use (Matthews, 2001) and
forest planning (Ducheyne, 2001). Table 1 shows the
parameters and corresponding values used in the
simulations.

4. RESULTS

4.1. The system architecture of the GALLOP tool

The developed GALLOP tool is based on the
following components: spatial optimization routines by
genetic algorithms, a geographic information system
(GIS), data base management system and graphical
user interface within the ESRI ArcGIS 9.2
environment. Visual Basic for Application (VBA) was
integrated with ArcObjects development platform for
elaborating a user friendly graphical interface and
integrating the tool components. The ActiveX Data
Objects (ADO) and Open Data Base Connectivity
(ODBC) interfaces were used for accessing the MS
Access and GIS data bases (Fig. 1).

Table 1. Optimization parameters for developed genetic
single- and multiobjective algorithms

Parameters Value

Selection strategy (optional) Tournament selection

Probability of mutation 0.01
Probability of crossover 0.80
Elitism One best chromosome is copied

Stop criteria Number of iterations, goal function

value
Population size 20 — fixed
Number of generation ~3000

Lengh of chromosome 227 —number of fields
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Fig. 2. Main page “Parameters” of the graphical user interface of GALLOP

The geo-information system provides all spatially
distributed information to the tool. The specific
ecological and economic optimization data used in this
study were derived from external crop-soil simulation
and non-linear programming models. The user has
access to all the functions available in ArcMap for
spatial data analyses. The fitness assessment
component provides the means of analyzing for the
GA module. The visualization procedure serves as
decoder from GA-module to the real allocation parcels
structure (converting the chromosome) and vice versa.
The Genetic Algorithm Module is the core component
of an iterative analytical tool. The user specifies a
scenario, by choosing the objective functions, defining
the management and GA-parameters or by limiting
the planning to a subset of the land parcels.

4.2. The GUI of the GALLOP tool

A genetic application toolbar in ArcMap provides
access to the specially developed graphical and
interactive user forms of the GALLOP tool (Fig. 2).

The graphical user interface includes five pages to
manage and monitor the process of optimization. The
input parameters (single and multiobjective genetic
algorithm parameters, objectives for optimization,
etc.) are provided on the main page “Parameters”.
The possibility to monitor the optimization process, to
track the changes in values of objective functions at
each iteration during the whole optimization process,
time calculation, changes in the process of algorithm
(duplicates of individual, values of Elite individual) is
provided on the “Monitoring & Statistical Centre”
page. The “Data Preparation” page is used for
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Fig. 3. Result of multiobjective genetic algorithm optimization: maximization of gross margins and minimization of soil salinity are selected as

goal functions; white (empty) spots: on-agricultural sites

checking for necessary data for pre- and post-
processing calculation of the results.

4.3. Case study: Land use and land management
optimization in Uzbekistan

The GALLOP tool was tested in the Khorezm
region, Uzbekistan, in the lower reaches of the Amu
Darya River. A case-study landscape, the P. Mahmud
Shirkat (PM-shirkat; nowadays a privatized farm),
representing a typical situation and reflecting all
problems of the region, was used as a pilot site for
modelling different scenarios for development and
reconstruction of the area. In sum, 227 agricultural
fields of the PM-shirkat were included, which form
the chromosome of corresponding length. Based on
land user experts opinion and the current set of
regional problems, maximization of the gross margin
(GM) was identified as the economic objective.
Minimization of soil salinization and Nitrate (N)
leached into the groundwater was selected as main

ecological objectives for optimization. Changes of yield
volume (in the shown case: raw cotton yields only)
were also interesting to us and were calculated in each
scenario. The summarized optimization values for
each objective are shown in Table 2.

One can see from Table 2 that optimization towards
ecological criteria as a single objective (e.g.,
minimization of soil salinity or N leached) did not
really pay off as indicated by gross margin ranging
from negative values (for min. soil salinity) to lower
values. It was also not profitable if only yields were
maximized alone. OnAlternatively, maximization
towards only economic issues (max. gross margins)
led to a higher overall soil salinity. If both ecological
and economic objectives were optimized (scenarios 5
and 6) a good compromise was achieved. The spatial
representation of the best compromise result is shown
in Fig. 3.

Compared to the single objective results, this
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Table 2. Values of objective functions derived from genetic algorithm tool

Scenario No Goal function | GM value [US $] | Soil salinity balance [t] | N leached [t] Yield [ton]
1 Maximization of GM 158336 3117 64826 2600
2 Minimization of soil salinity -38666 907 81442 1938
3 Maximization of yield 63636 1786 88745 2978
4 Minimization of N leaching 28343 4319 50733 1789
5 MOGA: combination of 1 and 4 124851 4717 54278 2278
6 MOGA: combination of 1 and 2 115593 1317 70607 2507

optimization really achieves high gross margin and
low soil salinity at the same time. In a spatially
explicit perspective, this requires higher fertilization
and water amount in the marginal areas in the south
and less fertilization and low irrigation amount in the
more fertile area in the north.

5. CONCLUSIONS

A spatial planning tool called “Genetic Algorithms for
Land use and Land management OPtimization”
(GALLOP) was developed. The application of the tool
to a study site showed that pursuing a single objective
of land use restructuring such as maximization of
gross margins had a major drawback on the ecology,
e.g. by increased soil salinity and nitrogen leached.
Similarly, only focusing on land management
strategies that achieve high raw-cotton yields did not
pay off. The combined optimization of multiobjectives
was identified as a win-win strategy that achieved
both, high profit and low environmental impact. The
spatial explicit optimization reflected the necessary
site-specific management for the respective optimized
objectives. The GALLOP tool represents an
innovative, fast, user friendly and spatially explicit
planning tool for solving complex land use and land
management optimization problems. Next steps will
comprise the inclusion of crop-growth and yield of
maize, rice, and wheat, as well as a systematic
comparison of the GA performance with classical
economic non-linear programming optimization.
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TEHETUYHU AJITOPUTM B TEOTHOOPMAILIMTHOMY
CEPEJOBUINI AJIA TIIATPUMKU PECTPYKTYPU3ALII
3EMJIEKOPUCTYBAHHY TA YIIPABJIHHS

B. Maxapenxo, I. Proxep, P. Commep,
H. [dncaniGexos, I'. HImpyuy, O. Korodsaicuuii

Jig migTpUMKY NPUMHATTY PIilIEHDb IMOAO CUILCBKOTOCHOAAPCHKOTO
MEHE/KMEHTY Ta PO3POOKM ONTUMAJIBHUX TPOCTOPOBUX ILIAHIB pe-
CTpyKTYpH3alii 3emesb Oyao po3polieno mporpaMue 3abesneueHus
(I13) “Genetic Algorithms for Land use and Land management
Optimization” (GALLOP), sgke iurerpye ajganrtoBaHuii Gara-
TOLIBOBUI TEHETHUHMI AJroput™M, reo-indopmauiiiny cucremy ta
Gasu nanux B ArcGIS cepenosumi. B gxocti TectoBoi Teputopii Gyia
obpana (depma B XOpeaMmcbKill 06aacTi y 3axinuiit uactuni Y30eku-
crany. Pesyabratu tecrysauug I13 nokazamu, mo Oaratoriibosa
onTuMisailig € 0e3MPOrpaIiHO CTPATETIEND, 9KA JO3BOJISIE JOCSTTH
HAaMKPAIoro KOMIIPOMICY MiXX €KOJIOTIYHOK Ta €KOHOMIYHOI CKJIA-
posumu. 3anpononosane 113 GALLOP e iHoBamiliHo 3pyuHMM Ta
IMBUJIKHUM 3aCO6OM BI/IpiH_IeHHH KOMILUIEKCHUX TPOCTOPOBUX 3agau
onTuMmisalii Ta pecTpyKTypu3salii 3eMeJIbHOTO MEHEIKMEHTY.
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HayxoBuit IeHTp aepOKOCMIUHUX AOCTIIKEHb 3emuli
Incruryty reosnoriunux Hayk HAH VYxkpainu, Kuis

KoMriekcHoe HMCMoJb30BAHUEKOCMHUYECKOU
HMHPOPMALUU JTUCTAHIMOHHOIO 30HAUPOBAHUSI 3eMJU
M Ha3eMHbIX HAOJIOOEHUI NJI IMPOrHO3HOM OLIEHKH

3aJieXKer YrjaeBodopoI0B
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Posrisaaorbcst METOIM MPOTHO3YBAHHS TOKJIAIB BYIJIEBOAHIB Ha OCHOBi KOMILIEKCHOI OLIHKM KOCMiuHOT
irdopmarii AUCTAHIIAHOTO 30HAYBAHHS 3eMili | HA3EMHUX CIIOCTEPEIKEHD.

I[Ipy KOMILUIEKCHOM HCIOJIb30BAHMN KOCMHUECKOW WH-
dopManuyu OUCTAHIIMOHHOTO 30HANPOBAHUSA 3EMJIA
(I133) m HazeMHBIX HAOMIOOCHWUN IS TPOTHOZHON
OLICHKM HAJUUMS 3aJEKEH YTJICBOAOPOIOB B KAaueCTBE
HCTOUHUKOB MWHMOPMATHBHBIX TPU3HAKOB BBICTYMAIOT
XaPAKTEPUCTHKHN TEOJOTHUCCKOTO CTPOCHMS, MApaMET-
pBl TeopuanUecKuXx Noaei u reorpadmueckue ocobeH-
HOCTH TEPPUTOPUU UCCACAYEMOTO HedTEra3oHOCHOTO
permoHa.

COBOKYMHOCTh MPU3HAKOB, KOTOPBIE YBEPECHHO Ae-
muPUPYIOTCI HA KOCMUYECKUX CHUMKAX W IOTIOTHS-
I0TCY JAHHBIMH HA3EMHBIX W3MEPEHHH, IMO3BOJILET
npaMo (CUTHAJIBI OT CaMOW 3a7€Xu, a TaKXe OT
BOMOHE(MTIAHOrO KOHTAKTA WM JAPYTUX €€ JJCMEHTOB)
WA KOCBEHHO (COMyTCTBYIOMAS He(TEera3oHOCHOCTH
BTOPHYHAY MUHEPAIN3ALUL, JUTO- W THAPOTEOXUMU-
YECKHUE AHOMAJINY, METPOPUINUCCKAEC HEOTHOPOTHOCTH
H T. T1.) CO3MaTh «IMOPTPET» HEPTETA30HOCHOTO YUACTKA
B Buae Ha0opa COOTBETCTBYIOMIMX MH(OPMALMOHHBIX
Npu3HAKOB. Takoi o0o0IEHHbI «mopTpeTs (o0pas)
IpY YETKOM MOHMMAHWUW MPUPOAB COCTABISIOIINX ET0
CUIHAIOB 00JAJAET PAAOM MPEUMYILNECTB MEPEN TPAIU-
OUOHHBIM TIPEACTABICHUEM <AHOMAJINY THIA 3aJIEXKb».
B Toxe Bpemd ciaemyeT yUHMTHIBATH BJIMSHUC PA3IAU-
HBIX MPOLECCOB B HETEra30HOCHBIX KOMILIEKCAX,
MPUMIOBEPXHOCTHHIX OTJIOXKEHUIX M B COBPEMEHHBIX
aanamadgTax. Bosbliylo posb urparT miybuHa 3anie-
ranus, crpaturpauueckuii ypoBeHb HedTerazoHOCHO-
cTM ® Bo3pact 3anexeid. Ilpm osrom Oamskme mo
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TEOJIOTMUECKUM YCIOBUIM HEdTETa30HOCHOCTHA y4YacT-
KN MOTyT 6bITb OPCACTABJICHBI HA MMOBCPXHOCTHU COBCP-
IMIEHHO PA3JMYHBIMEU JIAHAMA(PTAMY, B3aUMOOCHCTBUE
KOTOPHIX C I‘GO(I)I/ISI/IHGCKI/IMI/I U TCOXUMHUUCCKUMMN «CHUT-
HAJAMW» OT 3aJeXel B 3aBUCUMOCTH OT penbeda,
THAPOJIOTHH, COCTABA TIOYB M XapaKTepa PacTUTEIbHO-
CTM MOXET HOCUTbH COBEPIICHHO PA3JMUHBIA XapakTep
[5]. Bce aT0 mo3Bossier paccMaTpWBATH COBOKYITHOCTH
HG(I)TGI‘E[SOHOI/ICKOBI)IX IPU3HAKOB B TCPMHMHAX CUCTCM-
HOrO MOAXONA M NPUMEHATh Aad ux o0paboTKu mpu
MPOTHO3€ YIVICBOOOPOAHBIX CKOTJICHUN METOABI CHC-
TEMHOTO AHAIW3A.

Memoo muozonapamempu4ueckoil onmumusayuu
u HeuemKux mHoycecme [0] ucnonsayercd, korna Ha
HCCACAYEMOM TEPPUTOPHHM UMEIOTCH  PazOypeHHBIE
He(pTEra30HOCHBIE MECTOPOXIACHUS, KOTOPHIE MOTYT
OBITh MPUHATHE B KAUECTBE JTAJOHA. 3a4a4a OLCHKH
HedTEra3onepCneKTUBHOCTH YYaCTKA MOXET OBITh
chopMmyHpoBaHA CACAYIOUMM 0GPA30M: HACKOIBKO IO
MHAOPMATUBHBIM TPU3HAKAM OOBEKT PaCHO3HABAHUS
(y4acTOK HMCCACAYEMBIN TEPPUTOPHM) CXOACH C 3TAI0-
HOM (yqaCTKOM ¢ OPOMBINIJICHHO OCBOCHHBIM MCCTO-
POXAECHUEM) .

HpI/IHL[I/IHI/IaJII)HOG OTJIMUUC TAKOTO IMOAXO0AA OT IIps-
MOIIOUCKOBBIX MCTOAOB BBIACJICHUSI «aHOMAJNU THUIA
3aJCXb» COCTOUT B TOM, UTO JAUCKPCTHAI OLCHKA
MPUHAAIEKHOCTH WCCAEAYEMOTO YYacTKa K Ompene-
JICHHOMY KJAacCy 3aMEHIeTCd HA HEMPEephBHYI (HyHK-
OWEO MPUHAAIEXHOCTH. VIMEHHO OHA ompenenser Mepy
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COOTBETCTBUS HCCASAYEMOTO YyuacTKa HTaJOHHOMY,
T. € C YCTAHOBJICHHOI HE(PTEra3oHOCHOCTHIO M COOT-
BETCTRBYIOIIMMU IeOJIOrMUeCKuME 1 (puszuko-reorpacdu-
UYECKUMU XapPaKTEPUCTUKAMMU,

Ing pemieHus TaKuxX 3aAa4 UCMOJIb3YIOTCS aJrOPUT-
MbI, OCHOBAHHBIC HA (OPMHUPOBAHMM COBOKYMHOCTH
JUCTAHUMOHHBIX W HA3EMHBIX WH(QOPMATHBHBIX TPH-
3HAKOB, BBEIEHMM (DYHKIMM OIM30CTH CPABHUBAEMBIX
MPU3HAKOB, BBIUMCACHUM WX OLEHOK — (YHKIMHI
cootBercTBus. OmnpeaesiceHUE CTENEHU COOTBETCTBUS
HCCIEAYEMOTO yUacTKa JTAJIOHY BBIMOIHSICTCS aBTOMA-
THUYECKU MYTEM BbIUKMCACHUS (PYHKIUKA MTPUHALICK-
HOCTH, C(POPMUPOBAHHOW HA OCHOBE (HbyHKIMIA COOT-
BETCTBUSL.

Ha xocMuueckux CHUMKAX MO CHOEKTPAJIbHBIM OMTH-
UECKUM ¥ MPCTPAHCTBCHHBIM XapaKTEPUCTUKAM W30-
Opa keHWil PACTUTEIbHOCTH WM TPYHTOB ONPEAEAIIOTCS
U3MCHEHUS (PUBMOSOTUUSCKOTO COCTOIHUS PACTCHUU U
CTPYKTYpHbIE MpU3HAKKM (HapaMeTpbl Xapaauka) dJie-
MEHTOB JaHamadTa, HAXOAAIMMXCS HAJ 3ajexkaMmu
YTICBOAOPOAOB W OCTAJBHOUW Teppuropuu. [lo Hazem-
HBIM M3MEPEHUSIM M TEMATUUSCKUM KapTaM Ompencs-
0TCS MH(POPMATUBHBIE TPU3HAKKA TEOJOTHUSCKUX U
reopuznueckux moel Aad KaXXaoro 3JJAEMEHTAPHOTO
yuactka wucciaeayeMmon tepputopuu. Ha ocHoBe moJi-
YUEHHBIX KOMILICKCHBIX WH(hOPMATUBHBIX TPU3HAKOB
MPOBOAUTCH KjaccuhuKamus BHIACACHHBIX JJIEMEHTAP-
HBIX YUACTKOB M OLICHKA MX HedTerazonepcneKTHBHOC-
TH B COOTBETCTBUM C WH(POPMATUBHBIMH TPU3HAKAMU
9TAJIOHOR,

C momompr maaoxeanoro meroma 8 LTAKM3 WUI'H
HAH VYxpauHbl BBIIOJHSIACHK KIACCH(UKALMUAL IIO
HedTera3onepcneKTMBHOCTU YUacTKOB (pparmMeHTa tep-
puropun Juenposcko-Jlonenkoi smaguuasr [4 ].

Memoo ananusa uepapxuii 7] npuMmeHaeTcd, Kor-
Ja asig onpenesicaus HedhTerazonepcrneKTUBHOCTH yua-
CTKOB HA UCCJACAYEMOU TEPPUTOPUM HET TPOMBIIIICHHO
OCBOEHHBIX MECTOPOXIAEHMHA, KOTOPBIE MOIYT OBITh
MPUHSTH B KAUECTBE DTAOHA.

CyTh METOAA 3aK/IOUAETCI B ACKOMITO3UIUU TPOLIE-
AyPbl KCIEPTHON OLCHKM HE(DTEra30HOCHOCTH ydacT-
KOB HA P MOCACAOBATEIbHBIX OLEHOK, PACHpeac/icH-
HBIX MO UEPAPXUUECKUM YPOBHSM. B sroMm ciyuae Ha
Ka>XXJ0M yPOBHE TPOBOAUTCS IKCICPTHAS OLCHKA BJIM-
SHUS COCTABJISIONIMX KAXAOr0 MEPAPXUUECKOrO yPOB-
HY HA MPEABIAYIIUN YPOBEHb M, B KOHEUHOM CUETE, HA
KOHCUHBIA Pe3y/ibTaT. BBIUMCASIOTCS UacTHBIC U TJIO-
GanbHBIE BEKTOPBI IPUOPUTETOB. [I/1d MOJyUEHUS YKa-
3aHHBIX BEKTOPOB CTPOUTCS MHOXECTBO MATPUIL map-
HBIX CPABHEHUWI MO KaXXA0W COCTABJIIOMIECH MEpapxu-
UYECKOr0 YPOBHS, MPOBOAUTCS OLCHKA BEKTOPOB MpH-
OPUTETOB C TOUKM 3PECHHMS WX BJMSHUS HA MPEOABIAY-
IMAA YPOBEHb.

B pesysapTare mOCACAOBATEIBHON KOMIIEKCHON 06-
paboTKK MOAYUYEHHON MHGOPMALMKA C YUETOM BECOBBIX
k02U MeHTOoB, MecTa MH(POPMATUBHBIX XapaKTepu-

CTUK B MECPAPXMUYECKON CUCTEME M 3HAUCHUU COOTBET-

CTBYIOIIUX BEKTOPOB hopMupyercs 1eaesas PpyHKius

— o6o0mennnit kpurepuii., C MOMOIIBIO HOCIETHETO

OLICHUBACTCA CTEICHb TPUOPUTETHOCTA UCCACHAYEMBIX

YUacTKOB A/ WX KJaCCM(PUKALMU MO ONPEACTCHUIO

Hanbosee MEPCIEKTUBHBIX U3 HUX.

Wsnoxennpit Metox Ob1 mcmoabzosad B8 [TAKI3
UTH HAH Ykpaunbl nipu oligHKH Hed)TErazomnepcnek-
THUBHOCTM YuacTKoB menbda Kacnuiickoro mopsa [2].

Memo0O cucmemnoii Ounamuxu (adanmueéHozo
6ananca ewanuii — ABC) [8] ucmonb3yercd, Koraa
HA WCCIACAYEMON TeppuTOpuM BhHIACIACHB HedTeraso-
NEPCHOEKTUBHBIE YUACTKUM M TPeOyeTcd MX AeTaabHas
pasBeaka. Meroa amanTMBHOrO 6ajaaHCca BJAMSHUM TO-
3BoIgeT M30€XaTh MHOTOYPOBHEBBIE OJKCIEPTHBIE
OLIEHKHW C MPUBJICUCHUEM CHCIMUATUCTOB BBICOKOM KBa-
JIM(OUKALIH.

B TeueHue MHOrOJICTHEH MPAKTUKHM AUCTAHIMOHHBIX
¥ TEOJIOTUUSCKUX MCCACAOBAHMI YCTAHOBJICHBI OTIPEAC-
JICHHBIC TIPUUMHHO-CJICACTBCHHBIC CBI3M MEXIy HaIM-
UKMeM B TPEOJOTMUECKMX CTPYKTYpPax YIJICBOAOPOIHBIX
zanexein (P) wu, Hanpumep, TakumMu (OU3MUECKUMU
XapaKTepPUCTUKAMK 3€MHOU MOBEPXHOCTU, KAK CIEKT-
panbabie ontmueckue (O), Temnepatypusie (T), pa-
amo- (R), reodpmsmueckue u reosormucckue (G). Ham-
Gosiee BaXKHBIM AJI PACCMOTPEHHOIO CAy4Yad SBJALETCH
10, uro ¢ momombid ABC-meroma MOXHO OIEHUTH
ypoBeHb P Hed)TerazonepcnekKTMBHOCTU HA OCHOBE W3-
BeCTHBIX mporeccoB O, T, R, G. Ecim Ha omnpenencH-
HBIX YyUYaCTKaxX TEPPUTOPUM KAXIABI U3 MPOLECCOB P,
O, T, R, G MoxeT ObITh BHIPAXKEH JMHEHHON KOMOM-
HAlMel ITUX MPOLECCOB, TO (DOPMUPYETCS AMHAMUAUC-
ckasgs ABC-monenb, ucnob3yeMad A MOASAMPOBAHUS
W TPOTHO3HOW ONEHKU HeTerazonepcneKTHBHOCTH
DJIEMEHTAPHBIX TUIOIIAA0K BHYTPH yuacTKa TEPPUTO-
pun.

Meroa Obt mcnoawszosan B8 1TAKM3 WT'H HAH
Ykpauubl npu ASTAJIbHOU OLCHKM HE(TEra3oHOCHOCTH
BBIICJICHHOTO yuacTtka menabda Kacomiickoro wmopst
[1].

Memo0 xoauuecmeeHH0z0 CMPYKMYPHO-
mexcmyprnozo anaausza |[10] xapakrepusyer reoso-
TMYECKOE CTPOCHUE PErMOHA U MO3BOJISCT TEPEUTH K
TEOJOTUUECKON MOJSIU MCCASAYEMON TEPPUTOPUM, WUC-
MOb3YyEMON /19 MPOTHO3HOM OLEHKM HedTerazonepc-
MEKTUBHOCTUA YUACTKOB MCCAEAYEMOM TEPPUTOPUHN.

[Mpu cTpyKTYypPHO-TEKCTYPHOM aHAIN3E MPUMEHSIIOT-
cq CIEAYIoIME npeoOpa3oBaHus:

— JMHEHHBIE OPTOrOHAJbHBIE MpeobpazoBaHud
®Oypbe, Anamapa u Xaapa, KOTOpbIE B 9TOM CJIy-
yae ABJASIOTCS MPOCTPAHCTBECHHO-YACTOTHBIMHA
COEKTpamu;

—  aBTOKOPPEIALMOHHOE MPeobpa3oBaHUe, TEKCTYP-
HBIM CIIEKTPOM KOTOPOTO SBJISICTCS ABTOKOPPEJIS-
uuoHHAs (QYHKIMS, a TEKCTYPHOW 4YaCTOTON —
JBYMEPHBIN CABWT;
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— npeoOpa3oBaHKUE TUCTOIPAMM, TEKCTYPHBIM CIIEKT-
POM KOTOPOTO SIBJISIETCS TUCTOTPAMMA SIPKOCTH;

— npeoOpasoBaHUE MATPUL, CMEXHOCTU, TEKCTYPHBIM
COEKTPOM KOTOPOrO SIBASIETCS MATPUIA CMEXHOC-
TH, 4 B TPEXMEPHYK YaCTOTy BXOAST 3HAUCHUS
SPKOCTH ABYX COMPEAC/TbHBIX JJEMEHTOB U YTOJ,
330U HATIPABJICHUE CMEXHOCTH.

C momompio paccMorpeHuoro Meroma B 1LIAKU3
WTH HAH Vkpauns Obuia BbIIOJAHEHA oOpaboTka
n3obpaxkennd KocMuueckoro cHuMka cencopa ASTER
¢dparmenta teppuropuu OAD. B pesyabrate ObLia
MOJyuyeHa AuarpaMma mpoCTPaHCTBEHHOTO pacrpeaesie-
HHS OPUCHTAIMU TIPOTSIXKEHHBIX CTPYKTYP, UCIOIb3Ye-
Mas mpu KJacCu(PuKanum UCCASAYEMbIX YUACTKOB TEp-
puTOpMK TO cTencHu HedTerazonepcnekTusHoctu [9 1.

MynvmucnekmpaavHolii KOMNIEKCHBIL PUIMOUH-
OUKayUOHHBIIL MemO0 TIPOTHO3a 3aJIEXKEH YTIEBOIO-
ponoB [3 ] mpuMeHIETCA ¢ LEAK ONEPATHBHON OICHKHA
HaA()TOra30nepCneKTHBHOCTHA TOMCKOBBIX TUIOINAACH, HA
KOTOPHIX HET pPa3BEOaHHBIX HEe(TEra30HOCHBIX YyuacT-
KOB M OTCYTCTBYET HeoO0xomumad MH(OpMALUG O Teo-
JornueckoM ee crpoernu. OCHOBOIM METOOUKHU ABJSCT-
Cd KOMIJICKCHAS TEXHOJAOTUS AUCTAHIMOHHOTO BbIAC-
JICHUS COEKTPATbHUX XapPaKTEPUCTUK MAJTOUHTECHCHUB-
HUX ONTHYECKUX AHOMAJINI PACTUTEIBHOTO MOKPOBA U
TPYHTOB HAJ 3aJIeXKaMU YIJICBOAOPOAOB M MX WHTEPII-
peranud ¢ yueTOM TCOXMMUUECKUX MH(OPMATUBHHBIX
XapakTepPUCTUK TPYHTOB, MOJYUCHHBIX B pPE3yJbTaTe
Ha3eMHMX HaOmopeHuil. B 5ToM cayuae pacTUTENbHbINA
MOKPOB COBMECTHO C TEOXMMHUUYECKUMM XapPaKTEPHUCTH-
KaMu TPYHTOB BBICTYHAKT B poJu MHGOPMATUBHBIX
MPU3HAKOB 3aJEXEH YIVIEBOAOPOAOB.

Tunepcnexmpanvubiit CMPYKIYPHO-1101€601 CNO-
CO6 TIPOTHO3UPOBAHMUS 3aexei HedTn u raza 6asupy-
€TCS HA TeHETUUECKOU CBA3M JaHAMADTOB C Pacmosio-
SKEHHBIMM MO HUMHM 3ajexamu yriacsomoponos. OH
OTIMYAETCS TEM, UTO C LEAbK TOBBIMICHUS YPOBHS
JOCTOBEPHOCTH PE3yJbTATOB OlEeHKHM HedTerazomnepc-
MEKTUBHOCTA TIPU COTIOCTABJICHUU KOHTPACTOB WMCCJIC-
AYEMBIX YUACTKOB ONTUUECKUX AHOMAJIUW HA TEPPUTO-
pun He(TEra3oHOCHOTO PErMOHA ¢ ONTUUYECKUMM TMPHU-
3HAKAMH YYaCTKOB pasOypeHHbIX He(DTEra30HOCHBIX
MECTOPOXACHUM (I9TAJIOHOB) B KAUECTBE CPABHUBAC-
MbIX WH(OPMATUBHBIX MPU3HAKOB TPUHATA COBOKYII-
HOCTh KOO(DUIMEHTOB KOPPEIILUU MEXAY 3HAUCHUS-
MU CHOEKTPAJIbHOM APKOCTH HM300pakKeHWil uccaeaye-
MBIX YUYAaCTKOB, MOJYUEHHBIX B Pa3HbIX KaHaIax TH-
MEePCHeKTPAIbHOTO KOCMHMUECKOTO CHUMKA, W Tpea-
CTABJICHHBIX KAK COCKTPATbHBIC 3ABUCUMOCTH OT CABHU-
ra mo AJWHE BOJHBI PETUCTPUPYEMOTO ONTUUSCKOTO
crekTpa.

PaccMoTperHBIC METORBI TIPOTHO3A 3aJCXKCH YIICBO-
JOPOIOB HA OCHOBE CHUCTCMHOTO AHAJMNW3A TO3BOJISIIOT
BBIMIOJTHATh MPEABAPUTEABHYIO OLCHKY YYacTKOB HCC-
JeayeMou tepputopum Ha HadTErazonepcneKTUB-
HOCTb, UTO A4CT BO3BOXHOCTh CHU3UTL 34TPATH HA
MOCACAYIONYIO Teo(hM3UUecKyd pasBeaKy, OLCHHUTh
ODCPCOCKTUBHOCTD YUACTKOB HaA HG(I)TI) " ra3, yTOUHUTDH
BHCIMHNE TPAHALNB HE(PTETA30HOCHON TEPPUTOPUH.

1. Apxinosa T. O., Toctiok 3. M., Koznos 3. B. u ap. Orinka
HApTOra30NePCIeK TUBHOCTI TEPUTOPIH 3 BUKOPHUCTAHHIM CHCTEM-
HOTO migxogy Ta KocmiuHol iHdopmanil s HACTYmHOI Te-
odisnunoi poseinku // Teoindopm.—2006.—Ne 3.—C. 40—45.

2. boguap O. M., Koagnos 3. B., dxumuyk B. I'., ®eaopoBchruin
O. A. Cucremuuii minxig a0 OIiHKM HA(TOrazonepCrnexTUB-
HOCTi TEPUTOPIH g HACTYTHOI reodisuunoi possinku // Jo-
noBini HauionanpHoi akagemii Hayk Ykpaiau.—2006.—Ne §.—
C. 127—132.

3. Hexnapanitinmii natent Ha BuHaxigy UA Ne 63073A. Mynbtu-
CHEKTPAIBHUI  CTPYKTYPHO-TIOJNBOBUE  CIOCIG  MPOrHO3YBAHHS
noknanis madtu i ragy / Ilepepsa B. M., Temrsxos M. O.,
Apxinos O. I. ta in.—Omny6aikoBarno 15.01.2004.

4. Koznos 3. B., Jlykuu A. E., ®emoposckuit A. JI. TIporuos
3aJIeKeH YIJIeBOAOPOAOB B JIHENnpoBCKo-JlOHEIIKOHM BHaguHE Ha
OCHOBE KOMILTEKCHOH OIEHKU KOCMUUECKOU uudopmanmu J133
u HazemHbIx HaGmogenuit // Monosigi HanionaabHoi akagemii
HayK Ykpaiam.—2007.—Ne 2.—C. 111—115.

S. Jlykun A. E. Ilpsmblie noucku HedbTH M ra3a: NPUUMHBI HEyAAd
v nytu nosbnuenus sddextusnoctu // Teonor YkpanHbr.—
2004.—Ne 3.—C. 18—45.

6. IToquuosckuit B. B., Horun B. [I. Tlapero-onTumMaJibHbIE
pemeHus MHOTOKPUTEPUAJIBHBIX 3agad. — M.: Hayka, 1982.—
328 c.

7. Caatu T., Kepac K. Anasutuueckoe mtanuposanue. Opranu-
3amus cuctem. — M.: Paauo u cBsi3b, 1991.—252 c.

8. Tumuenko U. E., Urymnosa E. M., Tumuenko U. U. Cucrem-
HbIM MeHeIXKMeHT U ABC-TeXHOIOrMH yCTOMUMBOTO PA3BUTHUSL.
— Cesacronons: IKOCU-T'unpodus, 2000.—225 c.

9. depoposckuii A. 1., Apxumnosa T. A., Kosmos 3. B., dxumuyk
B. I'. Ouenka HedTerazonepcneKTHBHOCTH YUaCTKOB MOPCKOTO
menbda // Céopuuk mayu. p. / HAH Ykpauner. MU, UTH,
O®, UuBIOM. — Cesacronoan, 2006.—Bpin. 14.—C. 314—
318.

10. Juyrm . A. JdeumdpupoBaHue a3poKOCMUUECKUX CHUMKOB.
— M.: Hepgpa, 1991.—240 c.

INTEGRATED UTILIZATION OF REMOTE SENSING
INFORMATION AND GROUND-BASED OBSERVATIONS
TO PREDICTIVE ESTIMATION OF HYDROCARBON
ACCUMULATIONS

O. D. Fedorovsky, Z. V. Kozlov, K. Yu. Sukhanov,
V. G. Yakimchuk

Some methods for prediction of hydrocarbon accumulations on the
basis of integrated estimation of remote sensing information and
ground-based observations are considered.



