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2. Application of aerospace methods in agricultural soil fertility evaluation of Zakarpattia landscape zones

Pedepar:

1. Incepraujiiina po60Ta IpUCBIYEHA PO3B’SI3aHHIO TEOPETUYHHUX Ta IPAaKTUYHUX 3aBAaHb OL[iHIOBAaHHS [10Ka3HUKIB
POZI0YOCTi 3€MEJIb CilIbCbKOTOCIIOLAPCHKOro NIPU3HAYEHH 3 BAKOPUCTAHHAM a€POKOCMIYHMX METO/IIB Ta HA3EMHUX
IAaHMX HA OCHOBI OOYJOBU CTaTUCTUYHUX JIiHITHUX PErpeciiiHuX 3a/1eXKHOCTEl Ta 3aCTOCYBAHHIO HEJIiHIHUX
MaTeMaTUYHUX MoJesiell epeKTUBHOCTI BUKOPUCTaHHS 3€MeJb CiJIbCbKOI'OCIIONAPChKOr0 IPU3HAYEHHS Pi3HUX
JNaHpmadTHUX 30H 3akapnarts. O6rpyHTOBAHO Ta KJ1aCU(PiKOBAaHO OCHOBHI [I0Ka3HUKY POJAIOYOCT] IPYHTIB
METOAAaMHU JUCTAHLiMHOrO 30HAYyBaHHS, 1IJ0 BUBHAYAIOThCS HAa OCHOBI iHopmalii cnekTpodpoToMeTpii 1aHamadTiB.
JocmimkeHo Ta Mo6yI0BaHO CTATUCTUYHY JIiHIMHY 3aJI€KHICTh MiXK IOKa3HUKAMM CTaHy POCJIMHHOCTI, 10 OTPHUMaHi
B pe3yJIbTaTi 0OOpOOKU MYyJIbTUCIIEKTPAJIbHUX KOCMIYHUX 3HIMKIB, Ta IOKa3HUKAaMU POJIOYOCTi I'PYHTIB B yMOBax
pi3HUX aHAPTHUX 30H 3aKaprarTTs, s1Ka J03BOJIsI€ OLiHIOBATH Ta KiJIbKiCHO POTHO3yBaTH BpOXKal
CiJIbCBKOTOCIIOJAPCHKUX KYJIbTYP. YIOCKOHAIEHO OLiHIOBAaHHS MTOKA3HUKIB POJIOYOCTI I'PYHTIB Ha OCHOBI:

nIpoBefieHHs NemudpyBaHHs MyJIbTUCIEKTPaJIbHUX KOCMIYHMX 300pa’keHb Ta 3aCTOCYBaHHS Pi3HUX IPYHTOBUX



iHgeKciB 114 ineHTudikalii TUIMIB I'PYHTIB, 3aCTOCYBaHHS KiJIbKiCHOTO Ta HaMiBKiJIbKICHOTO MiTXO4y [JIs BU3HAYE€HHS
IPaHyJIOMETPUYHOTO CKJIaly IPYHTY, 3aCTOCYBaHHS Pi3HMX KOMOiHallill BOAHUX iHIEKCIB [J1s1 OLIiHKYU 3BOJIO’KEHOCTI
I'PYHTOBOTO IIOKPUBY Ta 3aCTOCYBaHHSI I pO3pOOKU Pi3HUX CIEKTPAJIbHUX iHAEKCIB J1s1 KiJIbKiCHOIO BU3HAUYEHHS
[TIOKa3HMKA BMICTY I'yMyCY B I'PyHTi. CTBODEHO Ta 3aCTOCOBAHO HEJIHIHY MaTEMAaTUYHY MOJEJb 3aJIEXKHOCTI
€KOHOMIYHOI POAIOYOCTI Bif 3aTpar i 3HaiIeHO BEJIMYMHY ONTUMAJIbHUX 3aTPaT, 3a AKX YPOKaMHICTh
CiZIbCBKOTOCMOJAPChKUX KYJbTYP Y Pi3HMX JIaHIIA(THUX 30HaX 3aKapIaTTs JOCIrae€ MaKCMMaJIbHUX 3HaY€Hb.
BukopucTaHHs po3po6sieHUX HEJiHIMHMX MaTeEMAaTUYHMX MOZEJIEN 3aJ1e5KHOCTI EKOHOMIYHOI pO/IIOYOCTi 3eMeJIb Bif
3aTpar MiiBUlLye KOHKYPEHTOCIIPOMO>KHICTb CifIbCKOIOCIIOAAPCHKOr0 BUPOOHUIITBA i € OCHOBOIO 17151 IPUMHSTTS

PaLliOHAJIbHUX YIIPABJIIHCBKUX PillIEHb.

2. Dissertation is devoted to solving theoretical and practical problems of evaluating the agricultural soil fertility
indicators with the usage of aerospace methods and land data based on construction of linear regression
dependence and application of non-linear agricultural lands’ efficiency models to different landscape zones in
Zakarpattia. Main indicators of soil fertility were justified and classified using the methods of remote sensing that
are identified based on the information from landscape spectrophotometric analysis. The statistical linear
dependence between the indicators of the vegetation state obtained as a result of multi-spectrum space images’
processing and the soil fertility indicators under the conditions of different landscape zones in Zakarpattia was
studied and constructed. This statistical linear dependence enables evaluation and quantitative forecasting of the
agricultural crop harvest. Theoretical aspects of soil fertility are considered and it is stated that significant
importance and actuality should be attached to the matter of innovative informational approaches, in particular
GIS application to evaluation of agroecological state of the agricultural land as foundation for scientifically
grounded recommendations for rational, ecologically safe agricultural land use. The methodological approaches of
aerospace survey to study of the state of agricultural land which are aimed at implementing the unified system of
aerospace monitoring of the change in soil fertility are analyzed. Analysis and classification of the main soil fertility
indicators with the help of remote sensing methods are performed. Soil fertility indicators that are identified based
on spectral brightness information with the help of remote sensing are defined. It is defined that the ground
monitoring system should be added with the aerospace information which is based on usage of asynchronical
multi-spectral images. An important asset of soil indicators is the fact that they are quantitative rates, thus can
serve foundation for standardization of automatic soil deciphering. Methodological approaches to defining of the
particle-size content of soil based on spectral brightness of channels on the space images and percent indicator of
the quantity of particle-sizes obtained using the ground survey are improved. It is summarized that mathematical
calculations enable more precision of findings than classification on the spectral pixel data of. The process of
identifying and evaluating of the soil moisture indicator was improved by way of applying processing of multi-
spectral aerospace images and conducting mathematical calculations on the data of spectral brightness of
channels. Usage of the normalized index of NWI which is calculated on data from multi-spectral aerospace
imaging on the basis of normalized difference of the spectral reflection in short-wave infrared spectral band is
justified. Efficiency of this index in application to soil moisture evaluation for solving agrotechnical problems is
proved. Methodological approaches to identifying and evaluating the quantitative indicator of humus level with the
help of aerospace and ground research under conditions of various landscape zones of the oblast is used and
improved. As a result of mathematical processing of the indicators it was observed that power dependence based
on the model with six spectral channels Landsat is best used for identification and evaluation of quantitative
indicators of humus level in soil following ground and satellite research. Given less number of channels, other
models with lower standard deviation can be applicable. Application of the designed spectral indicators enables
operational and precise collection of information on quantitative indicators of humus level in soil for rational
managerial decision-making about utilization of applicable agrotechnical means for prevention of soil fertility
reduction in relation to landscape zones of the region. The state of soil fertility saturation according to costs for
growing agricultural crops is discussed. Non-linear mathematical model of dependence of economic soil fertility
on cost is proposed and the value of optimal cost is defined at which the fertility of farm crops in different
landscape zones in Zakarpattia reached the maximum level. Agricultural lands of Zakarpattia depending on



location of landscape zones and soil fertility indicators were classified.Usage of the designed non-linear
mathematical models of dependence of economic soil fertility on cost increases competit
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