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1. Mogeni, MmeToau Ta iHpOpPMaLifiHi TEXHOJIOTii MOHITOPUHTY CTaHy POCJIMHHOCTI Ta IPYHTY

2. Models, methods and informational technologies of vegetation and soil state monitoring

Pedepar:

1. Y nucepraliiiziil po60Ti PO3B's13aHO HAYKOBO-TIPUKJIALIHY 33/1a4y CTBOPEHHS iHpopMalliliHOI TeXHOJIOTii
MOHITOPUHTY CTaHy POCJIMHHOCTI Ta 'PYHTY Ha OCHOBi CUCTEMHOTO MiAX0y, aHaJli3y Ta NOOYJ0BU KacKamly
B32€EMOBAJIESKHUX MOJeJIeil, pO3B's3aHHS O0€PHEHMX 3324 Ta aCUMIIALIl JaHUX. 3aIpONIOHOBAHO METO],
PO3B's13aHHS 00EPHEHO] 3a1aui 1715 paialifiHuX MoJiesiell pOCJIMHHOTO IIOKPUBY Ha OCHOBI HEIPOHHUX MEpesK
rycTuHM cyMimi. Ha ocHOBi 106yioBaHOi IMOBIpHOCHOI MOJieJli PO3PO0JIEHO Ta Peasi30BaHO HOBUM METOJ], OLIiHKU
IapaMeTpiB POCJIMHHOTIO NOKPUBY 33 JAHMMU JUCTAHLIMHOIO 30HAYBAaHHS B OITUYHOMY Jiana3oHi. BoockonaneHo
MeToIY 0Oy 0BU ONTUYHOrO 1OTOKY Jlykaca-Kenena Ta XopHa-Illanka. Otpumani mogudikanii MeTomis
BUKOPMCTaHI 115 BiTHOBJIEHHS I10J1iB IIBUJIKOCTI BITPY 3a JaHMMU re€OCTalliOHAPHUX METEOPOJIOTIYHUX CYIIyTHUKIB.
Po3po6ieHo iHdopMaliiiHy TEXHOJIOTi0 MOHITOPUHTY CTaHy IPYHTY Ha OCHOBi MOJI€JIi YMCEIbHOTO IIPOTHO3YBaHHS
norogu WRF Ta Mozesi BOJIOTO- Ta TEIJIONEPEHOCY B CUCTeMI "TPyHT-pocanHa-atMocepa” NOAH. Teopetnyni

PEe3yJIbTaTU peasli3oBaHO Y BUIJIALi IPOrpaMHOro 3a6e3le4eHHs] CHCTEMU CYITyTHUKOBOI'O MOHITOPHHTY [10BEPXHI



cylli, Ke 33JI0BOJIbHsIE MbKHapogHuM craHgapTtam ISO Ta OGC. Po3po6JieHi cepBicu 3apeeCcTPOBAHO B MiJIOTHIN
apxirektypi cucremu cuctem GEOSS.

2. Thesis is devoted to the solution of scientific and applied problem of the development of informational
technology of vegetation and soil state monitoring. Thesis is based on the application of methods of system
analysis, creation of cascade of environmental models, inverse problems solving and data assimilation techniques.
We developed a method for inverse problem solving for radiative transfer models of vegetation canopy that is
based on the application of Mixture Density neural networks. Using the probability neural network model we
developed a new approach to the estimation of vegetation water content from remote sensing data in optical
electro-magnetic range. We improved Lucas-Kennedy's and Horn-Schank's methods for optical flow estimation
for the analysis of sequence of images in the case of low frequency discretization. Modified versions of algorithms
were used for the wind field assessment from the sequence of images acquired by meteorological geostationary
satellites. We developed an informational technology of soil state estimation based on a cascade of
hydrometeorological models that consists of Numerical Weather Prediction model WRF and land surface model
NOAH. Theoretical results were implemented in the land surface satellite monitoring system. The developed
services conform to the ISO and OGC international standards and were registered in the GEOSS Architecture
Implementation Pilot.
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