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[MepegmoBa

B ocTaHHi pokuM Yy 3B’A3Ky 3 r106a/lbHAMK  KNIMATUYHUMU
3MiHaMM Ta  OypX/IMBUM  PO3BUTKOM JIKOACLKOFO  CyCMifibCTBa
HayKOBLLI BCe Oifblle yBary NpuainaoTb Npo6iemi aHanisy pu3sunkis
pi3HOI npupoan. B KnacuuHii nitepatypi nig pv3vMKoM pPo3yMitOTb
MOX/IMBY Hebe3neKy BTpaT, AKi CAPUYMHAOTLCS HebesnevyHumum
ABMLLAMY MPUPOAN | BUAAMU NIKOACHKOT Aif/IbHOCTI.

B pociiicbKOMOBHI Ta YKpaiHOMOBHIli HayKOBii niTepaTtypi 3a-
Jady aHanisy pu3MKIiB 3a3BUYail  pO3rnsgaldTb B KOHTEKCTI
ynpaBAiHHA NpoeKTaMn i MNOB’A3yt0Tb 3 IHBECTULIAiHMMMK  Ta
(hiHaHCOBVMM ornepauismu, LoCnimKyroun pU3nKn
KaniTanoBkNaleHb. B aHrNomoBHIl niTepaTypi Kpim (iHaHCOBMX
JOCNIHKYIOTb PU3MKKM, MOB’A3aHI 3 HAA3BUYANHMMUM CUTYaLisaMu
MPVYPOLHOTO Ta TEXHOTEHHOr0 Xapaktepy. Mi>XKHapoAHe TOBapuCTBO
3 aHani3y pusmkiB noHag 30 poKiB BMAAe HayKOBWMIA XXypHan “Risk
analysis”, SKWiA Mae BMCOKWIA iMMaKT-hakTop Ta My6nikye pesyb-
lain gu”rnigA”*nun un yj\jjluvu oi
3 3MiHaMKU KiMaTy Ta HECMpPUATIVBUMWU 06CTaBMHAMUN TEXHOTeH-
HOro XapakTepy.

B mateMaTU4yHOMY CeHCi pU3MK PO3rnsafaeTbCs AK (PYHKLUIA Bif
IMOBIPHOCTI HacTaHHA HeCnpUATAMBOT CUTyauii Ta CNPUYUHEHMX
Heto 30MTKiB. MareMaTUYHWIA anmapaT aHanisy i OUiHKM puU3nKiB
BK/OYAE MPOrHO3He MOJENHOBaHHA Ta CLEHapHWUI aHani3, a Takox
iIMOBIPHICHI OL|iHKW.

Bypxnueuin' po3BUTOK  iHOpMaUIAHMX — TexHonorii  Ta
NaBMHOMOAI6He 36iMbLUeHHS 06°€MIB AOCTYMNMHUX AaHWX PI3HOT Npu-
poau,  30KpemMa  CYMYTHWKOBWMX,  CAPUUYUHUAWM  aKTUBI3aLito
JocnigxeHb B 06/1aCTi reonpocTOpoBOro aHanisy pusukis Haa3Bu-
YalHUX cuUTyauiil. OCKiSIbKM reonpocTOPOBMIA  aHani3  puU3MKiB
nepegbavae 06po6KY BeNMKINX 06’eMiB JaHMX i3 Pi3HUX DKepen Ta
noOyfoBy CKMaAHUX MPOCTOPOBMX MOJENe, pO3B’A3aHHA L€l
3afadi  MoTpebye  CTBOPEHHS  BignNOBIiAHWX  iH(OpMALiAHNX
TEXHOMOTi/ Ha 6a3i Mi>XXHapOAHMX CTaHJapTiB 0OMiHY reonpocTopo-
BOKO iH(hopMaLi€eto.

B KOHTEKCTi HayKOBMX A0C/IfXeHb Ta BUKOHAHHA MiXXHAPOLHUX
MPOEKTIB aBTOpPM PO3p0o6WUIM MeToan Ta iHopMaLiAHI TeXHOMorii
aHanisy pu3uKiB, MOB’A3aHUX 3 HAA3BUYANHMMMK CUTyauisMU Mpu-
POAHOrO  XapakTepy, a TakoX Opaim yyacTb Yy po3pobui



MNepeamoBa

MDKHapPOLHMX CUCTEM aHasily PU3WKIB Ha OCHOBI CYMYTHWKOBOI
iH(hopMmaLlit.

[aHa MmoHorpadia ysaraiibHIOE [OCNILXeHHA asTopiB B Cepi
reornpocTopoBOro aHanisy pusukie. T[MpONOHYETLCA MOCTAHOBKA
3aiadi reonpocTopoBOi OLiHKN PU3MKIB, NOB’A3aHMX 3i CTUXIAHUMU
niMxamn, Ta MeTOoAonoris i po3B’dA3aHHS Ha OCHOBI PI3HOPIAHOT
iHpopmauil (CynyTHMKOBMX Ta Ha3eMHUX AaHMX, a TaKOX AaHuX
mMogentoBaHHs). OOGrpyHTOBYHOTbCA eTany  PO3B’A3aHHA  3ajadi
OLiHKN pu3nKiB Ta aHcamb6nieBuiA Nigxig 4O 0OPOOKM AaHMX Pi3HOT
NpUpPoOAM, PO3rNAAAKTLCA NPUKIAAN NPaKTUYHOIO 3aCTOCYBaHHS
PO3pO6NEHNX METOLIB Ta IH(POPMALiiHUX TEXHOMOriA ANA OLiHKK
PU3MKY 3aTOMNJIEHb Ta MOCYX.

KHura cknafaetbcd 3 ABOX 4acTuH. [leplua 4acTMHa BKIHOYaE
po3ginv 15 Ta MIiCTUTb OMWUC 3arasbHOro  nmigxoZy Ao
reonpocTopoBOi OLIHKM PU3MKIB Ha OCHOBI 3/IMTTA PIi3HOPIAHUX
JaHMX, a TaKoX KOHKpeTHi Mogeni i MeToAu aHanisy pusukis
MaBOAKIB Ta MOCYX 3a CYMYTHWKOBMMW Ta HA3EMHUMU [aHUMW.
Opyra 4yactuHa (po3ginm  6-9) npucBaYveHa iH(opMaLiiHUM
TEXHOMOTIAM  MOHITOPUHTY Ta OUIHKM PU3UKIB  Haf3BMYaNHMX
cuTyauildi, WO [PYHTYHOTbCA Ha BUKOPUCTAHHI  MIDKHAPOAHMUX
CTaHZapTiB 0O6MiHY reonpocTOpoBOK iH(hOpMaLLiEtO.

3anpornoHoBaHi Migxoay Ta PIlIeHHs YychiwHOo anpobosaHi B
npoueci BUKOHAHHS  KOHKYPCHMX MNPOEKTIB Ta MiKHapOAHUX
rpaHTIiB, BMKOPWUCTOBYHKTLCA B PErioHasibHOMY LEHTpI NiATPUMKM
nporpamn  UN-SPIDER, MixHapoaHili  xapTii  International
Charter “Space and Major Disasters”, peani3ytoTbCsi B MeXax npo-
rpamm GEOGLAM T1a npoekty JECAM KOMITETY CNOCTEPEXEHHA
3emni GEO. Pe3ynbTatu, onyonikoBaHi paHille B NEpiognuyYHNX BU-
[OAHHAX, HaBOAATLCA 3 MOCWMNAHHAM Ha nepluogxepeno. lMpaktuy-
Ha peanisalis po3pobfieHUX MeTOAIB NiATBEPKYE eqeKTUBHICTb
3arnpornoHOBaHOI0 HayKoBOro nigxody, Po3po6ieHuX mogeneid Ta
TEXHONOT M.

ABTOPK BMC/NOB/IOKOTh noasky CBOIM Koferam —
CNiBpOo6ITHMKAM Ta acnipaHTam BiffiNy KOCMIYHUX iH(opMaLiiHKX
TEXHOMOTi Ta cuUCTeM IHCTUTYTY KOCMiYHMX gocnigpkeHb HAH
Ykpainm 1a AKA YKpailHn — 33 aKTUBHY y4acTb B HayKOBUX MpPO-
eKTax, pesy/nbTatun fKMX BifobpaxeHO B MoHorpadgii. Ocobnvsa no-
[fKa peLeH3eHTaM 3a YBaXKHE CTaB/IeHHS [0 POOOTW Ta BUC/IOB/IEHI
3ayBaXKeHHA | NobaXKaHHS.



Cnuncok nitepatypu

1 Vapnik V. Statistical Learning Theory. — New York: Wiley, 1998. —
740 p.
2? Haykin S. Neural Networks. A comprehensive Foundation. — New
Jersey: Prentice Hall, 1994. — 768 p.

3. Bishop C.M. Pattern Recognition and Machine Learning. — New York:
Springer Science+Business Media, 2006. — 738 p.

4. Schumann G., Di Baldassarre G. The direct use of radar satellites for
event-specific flood risk mapping // Remote Sens. Lett. — 2010.— 1(2). —
P. 75-84.

5. Kussul N.N., Sokolov B.V., Zyelyk Y.L, Zelentsov V.A., Skakun S.V.,
Shelestov A.Yu. Disaster Risk Assessment Based on Heterogeneous Geospatial
Information // J. Autom. Inform. Sci. —2010. — 42(12). — P. 32-45.

6. Kellens W., Terpstra T., De Maeyer P Perception and Communication
of Flood Risks: A Systematic Review of Empirical Research // Risk Anal. —
2013. - 33. - P. 24749,

7. Taubenbock H., Post J., Roth A.. Zosseder K., Strunz G., Dech S. A
conceptual vulnerability and risk framework as outline to identify capabilities of
remote sensing // Nat. Hazards Earth Syst. Sci. — 2008. — 8. — P. 409-420.

8. Bates P.D., Horritt M.S., Smith C.N., Mason D.C. Integrating remote
sensing observations of flood hydrology and hydraulic modelling // Hydrol
Processes. — 1997. — 11. — P. 1777-1795.

9. Bates P.D. Invited commentary: remote sensing and flood inundation
modelling // Hydrol. Processes. —2004. — 18. — P. 2593-2597.

10. Lecca G., Petitdidier M., Hluchy L., lvanovic M., Kussul N., Ray N.,
Thieron V. Grid computing technology for hydrological applications // J.
Hydrol. - 2011. - 403(1-2). - P. 186-199.

11. Voigt S., Kemper T., Riedlinger T., Kiefl R., Scholte K., Mehl H.
Satellite image analysis for disaster and crisis management support // IEEE
Trans. Geosci. Remote Sens. —2007. —45(6). — P. 1520-1528.

12. Schumann G., Bates P.D., Horritt M.S., Matgen P., Pappenberger F.
Progress in integration of remote sensing-derived flood extent and stage data
and hydraulic models // Rev. Geophys. — 2009. — 47(4). — P. RG4001.

13. Stryker T., Jones B. Disaster response and the international charter
program // Photogramm. Eng. Remote Sens. — 2009. — 75(12). — P. 1342-
1344:

14. Kussul N., Shelestov A., Skakun S. Grid and sensor web technologies for
environmental monitoring // Earth Sci. Inform. — 2009. —2(1-2). — P. 37-51.

15. Cossu R., Schoepfer E., Bally P., Fusco L. Near real-time SAR-based
processing to support flood monitoring // J. Real-Time Image Proc. — 2009. —
4, - P. 205-218.

16. Guo H. Understanding global natural disasters and the role of earth
observation// Intern. J. Digital Earth. —2010. — 3(3). — P. 221-230.

17. Kussul N.N., Lupian E.A., Shelestov A.Y., Skakun S.V., Tishchenko
Y.G., Hluchy L. Determination of inundated territories on the basis of



Cnucok nitepatypu

integration of heterogeneous data // J. Autom. Inform. Sci. — 2007. —
39(12). - P. 42-51.

18. Schumann G., Di Baldassarre G., Bates P.D. The Utility of Spaceborne
Radar to Render Flood Inundation Maps Based on Multialgorithm Ensembles
/1 IEEE Trans. Geosci. Remote Sens. — 2009. — 47(8). — P. 2801-2807.

19. Skakun S. A Neural Network Approach to Flood Mapping Using
Satellite Imagery // Comput. Inform. — 2010. — 29(6). — P. 1013-1024.

20. Horritt M.S., Bates P.D. Evaluation of ID and 2D numerical models for
predicting river flood inundation // J. Hydrology. — 2002. — 268. — P. 87-99.

21. Di Baldassarre G., Schumann G.J.-P., Bates P.D. Near real time
satellite imagery to support and verify timely flood modelling // Hydrol
Processes. — 2009. — 23. — P. 799-803.

22. Di Baldassarre G., Schumann G.J.-P., Bates P.D. A technique for the
calibration of hydraulic models using uncertain satellite observations of flood
extent // J. Hydrology. — 2009. — 367. — P. 276-282.

23. Di Baldassarre G., Schumann G.J.-P., Brandimarte L., Bates P.D.
Timely low resolution SAR imagery to support floodplain modelling: a case
study review // Surv. Geophys. —2011. —32. — P. 255-269.

24. Khan S.l1., Yang H., Wang J., Yilmaz K.K., Gourley J.J., Adler R.F.,
Brakenridge G.R., Policelli F., Habib S., Irwin D. Satellite Remote Sensing and
Hydrologic Modeling for Flood Inundation Mapping in Lake Victoria Basin:
Implications for Hyaroiogic Prediction in Ungauged Basins //' IEEE Trans.
Geosci. Remote Sens. — 2011. —49(1). — P. 85-95.

25. Horritt M.S. A methodology for the validation of uncertain flood
inundation models // J. Hydrol. —2006. — 326. — P. 153-165.

26. Schumann G., Matgen P., Pappenberger F. Conditioning water stages
from satellite imagery on uncertain data points // IEEE Geosci. Remote Sens.
Lett. - 2008. - 5. - P.810-813.

27. Matgen P., Schumann G., Henry J., Hoffmann L., Pfister L. Integration
of SAR-derived inundation areas, high precision topographic data and a river
flow model toward real-time flood management // Int. J. Appl. Earth Obs.
Geoinf. - 2009. - 3. - P. 247-263.

28. Mason D.C., Bates P.D., Dall’Amico J.T. Calibration of uncertain flood
inundation models using remotely sensed water levels // J. Hydrol. — 2009. —
368. - P. 224-236.

29. Garcia-Pintado J., Neal J.C., Mason D.C., Dance S.L., Bates P.D.
Scheduling satellite-based SAR acquisition for sequential assimilation of water
level observations into flood modelling // J. Hydrol. — 2013. — 495. — P. 252-
266.

30. Giustarini L., Matgen P., Hostache R., Montanari M., Plaza D,
Pauwels V.R.N., De Lannoy G.J.M., De Keyser R., Pfister L., Hoffmann L,
Savenije H.H.G. Assimilating SAR-derived water level data into a hydraulic
model: a case study // Hydrol. Earth Syst. Sci. — 2011. — 15, — P. 2349-2365.

31. Qi H., Altinakar M.S. Simulation-based decision support system for
flood damage assessment under uncertainty using remote sensing and census
block information // Nat. Hazards. —2011. — 59(2). — P. 1125-1143.

32. van der Sande C.J., de Jong S.M., de Roo A.P.J. A segmentation and
classification approach of IKONOS-2 imagery for land cover mapping to assist

242



Cnuncok nitepatypu

flood risk and flood damage assessment // Int. J. Appl. Earth Obs. Geoinf. —
2003. - 4(3). - P. 217-229.

33. Serpico S.B., Dellepiane S., Boni G., Moser G., Angiati E., Rudari R.
Information Extraction From Remote Sensing Images for Flood Monitoring and
Damage Evaluation // Proc. IEEE. — 2012. — 100(10). — P. 2946-2970.

34. Taubenbock H., Wurm M., Netzband M., Zwenzner HL Roth A,
Rahman A., Dech S. Flood risks in urbanized areas - multi-sensoral approaches
using remotely sensed data for risk assessment // Nat. Hazards Earth Syst.
Sci. - 2011. — 11. —P. 431-444.

35. Tapia-Silva F.-O., ltzerott S., Foerster S., Kuhlmann B., Kreibich H.
Estimation of flood losses to agricultural crops using remote sensing // Phys.
Chem. Earth Parts A/B/C. - 2011. - 36(7-8). - P. 253-265.

36. Dewan A.M., Kumamoto T., Nishigaki M. Flood Hazard Delineation in
Greater Dhaka, Bangladesh Using an Integrated GIS and Remote Sensing
Approach // Geocarto Intern. — 2006. — 21(2). — P. 33-38.

37. Jonkman S.N., van Gelder P.H.AJ.M., Vrijling J.K. An overview of
quantitative risk measures for loss of life and economic damage // J. Hazard.
Mater. - 2003. - A99. - P. 1-30.

38. Bottelberghs P.H. Risk analysis and safety policy developments in The
Netherlands // J. Hazard. Mater. —2000. —71. — P. 59-84.

39. TAW, Technical Advisory Committee onWater Defences, Some
considerations ot an acceptable level of risk in The Netherlands, TAW, 1985.

40. Institute of Chemical Engineering, Nomenclature for hazard and risk
assessment in the process industries, 1985.

41. Stallen P.J.M., Geerts R., Vrijling H.K. Three conceptions of quantified
societal risk // Risk Anal. — 1996. — 16(5). — P. 635-644.

42. Vrijling J.K., van Gelder P.H.A.J.M. Societal risk and the concept of
risk aversion // In: C. Guedes Soares (Ed.) Advances in Safety and Reliability,
vol. 1, Lissabon, 1997. — P. 45-52.

43. Bowles D.S., Anderson L.R., Evelyn J.B., Glover T.F., van Dorpe D.M.
Alamo dam demonstration risk assessment, ASDSO meeting,
http://www.engineering.usu.edu/uwrl/www/faculty/DSB/alamo.html, 1999.

44. USBR, US Department of interior Bureau of Reclamation, Guidelines
for achieving public protection in dam safety decision making, 1997.

45. van Danzig D. Economic decision problems for flood prevention //
Econometrica. — 1956. — 24. — P. 276-287.

46. Parker D.J., Green C.H., Thompson P.M. Urban Flood Protection
Benefits. — Brookfield, USA: Gower Technical Press, 1987.

47. Hydropower&Dams, Risk Based Dam Safety Evaluations, Conference
Report: Part 2, Hydropower&Dams, 1998.

48. Carter D.A. The Scaled Risk Integral—A Simple Numerical
Representation of Case Societal Risk for Land Use Planning in the Vicinity of
Major Accident Hazards, Loss Prevention in the Process Industries. — vol.
Il. — Amsterdam: Elsevier, 1995. — P. 219-224.

49. ESA Earth Watch, http://earth.esa.int/ew/floods.

50. Cunjian Y., Yiming W., Siyuan W., Zengxiang Z., Shifeng H. Extracting
the flood extent from satellite SAR image with thesupport of topographic data //

243


http://www.engineering.usu.edu/uwrl/www/faculty/DSB/alamo.html
http://earth.esa.int/ew/floods

Cnucok nitepatypm

Proc. of Intern. Conf. Inform. Techn. and Inform. Networks (ICII 2001). —
Beijing, China, 2001. — 1 — P. 87-92.

51. Frost V., Stiles J., Shanmugan K., Holtzman J. A model for radar
images and its application to adaptive digital filtering of multiplicative noise //
IEEE Trans. Pattern Anal. Machine Intell. — 1982. — 4(2). — P. 157-165.

52. Horritt M.S. A statistical active contour model for SAR image
segmentation // Image Vision Comput. — 1999. — 17. — P. 213-224.

53. Shah-Hosseini H., Safabakhsh R. A TASOM-based algorithm for active
contour modelling // Pattern Recognition Lett. —2004. — 24. — P. 1361-1373.

54. Niedermeier A., Aotaneefden E., Lenher S. Detection of coastline in
SAR images using wavelet methods // IEEE Trans. Geosci. Remote Sens. —
2000. - 38(5). - P. 2270-2281.

55. Dellepiane S., De Laurentiis R., Giordano F. Coastline extraction from
SAR images and a method for the evaluation of the coastline precision //
Pattern Recognition Lett. — 2004. — 25. — P. 1461-1470.

56. Martinez J.M., Le Toan T. Mapping of flood dynamics and spatial
distribution of vegetation in the Amazon floodplain using multitemporal SAR
data // Remote Sens. Environ. — 2007. — 108. — P. 209-223.

57. Mostert E., Junier S.J. The European flood risk directive: challenges for
research // Hydrology Earth Syst. Sci. Discuss. — 2009. — Vol. 6, N 4. —
P. 4961-4988.

58. Hoes O., Schuurmans W. Flood standards or risk analyses for polder
management in the Netherlands // Irrig. Drain. — 2006. — 55. — P. 113-119.

59. Kyccyns H.H., Cokonos B.B., 3enbik A.N., 3eneHuos B.A., CkakyH
C.B., LenectoB A.KO. OueHKa PWUCKOB CTUXWUIAHbIX 6eACTBUIA Ha OCHOBE
pasHOPOAHOW reonpocTpaHCTBEHHOW WHGopmauun // Tpobnembl ynpasneHWs
1 nHpopmatukn. — 2010. — N 6. — C. 97-110.

60. CkakyH C.B. OueHkKa pucka HaBOAHEHW/ Ha OCHOBE pPa3HOPOLHbIX
reonpoCTPaHCTBEHHbIX  fAaHHbIX //  HayKOBi npaui [oHHTY  Ceprs
«1H(hopmaTuKa, KubepHeTnka Ta obuMcntoBanbHa Texwka». — 2010. — Butek
12(165). - C. 94-98.

61. Horritt M.S. A methodology for the validation of uncertain flood
inundation models // J. Hydrology. — 2006. — 326. — P. 153-165.

62. Faulkner H., Parker D., Green C., Beven K. Developing a translational
discourse to communicate uncertainty in flood risk between science and the
practitioner // AMBIO: A Journal of the Human Environment. — 2007. —
36(8). - P. 692-704.

63. See L., Abrahart R.J. Multi-model data fusion for hydrological
forecasting // Comput. Geosci. — 2001. — Vol. 27, N 8. — P. 987-994.

64. baptanes C.A., JlynsH E.A., HeliwTtagr W.A., CasuH W.IO.
[OucTaHUMOHHAA OLeHKa MapameTpoB CefbCKOXO03AMCTBEHHbIX 3eMeflb M0
CMNYTHUKOBLIM  AlaHHbIM  crnekTpopaanomeTpa MODIS //  CoBpemeHHble
npo6fiembl AUCTAHLMOHHOIO 30HAMPOBaHWUSA 3eMIn U3 KocMmoca: Pusmyeckume
OCHOBbI, METOAbl W TEXHOMOTMU MOHWTOPUHIA OKpY>KatoLleil cpefbl. CHOPHMK
HayuHbIX cTaTeii. — M.: «GRAND polygraph», 2005. — Tom 2. — C. 228-236.

65. Mosx B.N., Mapbysos .M., Lnaxosa /1.A. OueHKa CTPYKTypbl NMOCEBOB
noAconHeyHnka B CTaBpOMONbCKOM Kpae MO [aHHbIM  AUCTaHLMOHHOIO
30HAMpoBaHua cnekTpopaguometpa MODIS // CoBpeMeHHble npo6iemsl

244



Cnucok nitepatypm

OWCTAHLUMOHHOIO 30HAMpoBaHWAa 3eman uM3 kKocmoca. — 2007. — Tom 2. —
Boin. 4. - C. 284-288.

66. Gonzalez F., Lypez S., Cuevas J.M. Comparing Two Methodologies for
Crop Area Estimation in Spain Using Landsat TM Images and Ground
Gathered Data // Remote Sens. Environ. — 1991. — 32. — P. 29-36.

67. Hiederer R., Favard J.C., Guedes D., Sharman M. Estimating European
crop surfaces from SPOT and Landsat-TM data // Proc. Intern. Symp.
Operationalization Remote Sens. — April 19-23, 1993. — ITC Enschede, The
Netherlands, Vol. 2. — P. 116-127.

68. Taylor J.C., Sannier C., Delince J., Gallego F.J. Regional Crop
Inventories in Europe Assisted by Remote Sensing: 1988-1993 // Synthesis
Report. EUR 17319 EN, Office for Publications of the EC. Luxembourg,
1997. - 71 p.

69. Taylor T.W. Agricultural analysis for a worldwide crop assessment //
Proc. SPOT Conf. — Paris, France. — 1996. — P. 485—488.

70. Battese G.E., Harter R.M., Fuller W.A. An error-components model for
prediction of county crop areas using survey and satellite data // J. American
Stat. Assoc. - 1988. - 83. - P. 28-36.

71. Gallego F.J., Delince J., Rueda C. Crop area estimates through remote
sensing: stability of the regression correction // Intern. J. Remote Sens. —
1993. - Vol. 14, No. 18. — P. 3433-3445.

72. Ko3sybeHKo n.c., BoncyHoBckuii M.A. ["ocypapcTBeHHasn
MH(OPMaLMOHHas CcuUCTeMa MOHWUTOPWMHIa 3eMeflb CefbCbKOXO3ANCTBEHHOIO
Ha3HayeHus KpacHogapckoro kpas // leomatmka. — 2011. — N 2. — C. 56-
61.

73. CaBuH N.1O., NlynsH E.A., Baptanes C.A. OnepaTuBHbIA CNYTHWUKOBbIN
MOHUTOPWHI COCTOSHUA MOCEBOB CEe/bCbKOXO3AWCTBEHHBLIX KynbTyp B Poccuu
/] Teomatuka. —2011. — N 2. — C. 69-76.

74. Kravchenko A.N., Kussul N.N., Lupian E.A., Savorsky V.P., Hluchy L.,
Shelestov A.Yu. Water resource quality monitoring using heterogeneous data and
high-performance computations // Cybern. Syst. Anal. — 2008. — Vol. 44, No.
4. - P. 616-624.

75. Benediktsson J.A., Swain P.H., Ersoy O.K. Neural Network Approaches
versus Statistical Methods in Classification of MultiSource Remote sensing Data
/1 IEEE Trans. Geosci. Remote Sens. — 1990. — Vol. 28, No. 4. — P. 540-
552.

76. Decatur S.E. Applications of Neural Networks to Terrain Classification
/1 Proc. Intern. Joint Conf. Neural Networks. — 1989. —Vol. 1. — P. 283-288.

77. Bischof H., Schneider W., Pinz A.J. Multispectral Classification of
Landsat Images Using Neural Networks // IEEE Trans. Geosci. Remote
Sens. - 1992. - Vol. 30, No. 3. - P. 482-490.

78. Dawson M.S., Fung A.K. Neural Networks and Their Applications to
Parameter Retrieval and Classification // IEEE Geosci. Remote Sens. Society
Newsletter. — 1993. — P. 6-14.

79. Carpenter G.A., Martens S., Ogas O.J. Self-organizing information
fusion and hierarchical knowledge discovery: a new framework using ARTMAP
neural network // Neural Networks. — 2005. — 18. — P.287-295.

245



Cnuvcok nitepatypu

80. Hwang J.N., Lay S.R., Kiang R. Robust Construction Neural Networks
for Classification of Remotely Sensed Data // Proc. World Congress on Neural
Networks. - 1993. - Vol. 4. - P. 580-584.

81. Foody G.M. RVM-based multi-class classification of remotely sensed
data // Intern. J. Remote Sens. —2008. — 29, N 6. — P. 1817-1823.

82. Bazi Y., Melgani F. Toward an optimal SVM classification system for
hyperspectral remote sensing images // IEEE Trans. Geosci. Remote Sens. —
2006. - 44.- N 1 -P. 3374-3385.

83. De Fries R.S., Hansen M., Townshend J.R.G., Sohlberg R. Global land
cover classifications at 8 km spatial resolution: the use of training data derived
from Landsat imagery in decision tree classifiers // Intern. J. Remote Sens. —
1998. - 19. - P. 3141-3168.

84. Hansen M.C., Defries R.S., Townshend J.R.G., Sohlberg R. Global land
cover classification at | km spatial resolution using a classification tree approach
/1 Intern. J. Remote Sens. — 2000. —21. — P. 1331-1364.

85. Becker-Reshef I., Vermote E., Lindeman M., Justice C. A generalized
regression-based model for forecasting winter wheat vyields in Kansas and
Ukraine using MODIS data // Remote Sens. Environ. — 2010. — 114, N 6. —
P. 1312-1323.

86. Boogaard H.L., Diepen C.A., Rutter R.P., Cabrera J.M.C.A., van Laar
H.H. User’s guide for the WOFOST 7.1 crop growth simulation model and
WOFOST control center i.5. — Wageningen, Netherlands: Winana Staring
Centre, 1998. — 144 p.

87. Van Keulen H., Wolf J. Modelling of Agricultural production: weather
soils and crops. — Wageningen, Netherlands: Pudoc, 1986. — 479 p.

88. Williams J.R., Jones C.A.,, Dyke P.T. A modeling approach to
determining the relationship between erosion and soil productivity // Trans.
ASAE. - 1984. - 27. - P. 129-144.

89. Ritchie J.T., Otter S. Description and performance of CERES-Wheat: A
useroriented wheat yield model // ARS wheat yield project, Springfield,
Virginia: USDA ARS, 1985. - P. 159-175.

90. Clevers J.G.P.W., van Leeuwen H.J.C. Combined use of optical and
microwave remote sensing data for crop growth monitoring // Remote Sens.
Environ. - 1996. - 56, N 1 - P. 42-51.

91. Clevers J.G.P.W., Buker C., van Leeuwen H.J.C., Bouman B.A.M. A
framework for monitoring crop growth by combining directional and spectral
remote sensing information // Remote Sens. Environ. — 1994. — 50, N 2. —
P. 161-170.

92. Curnela Y., de Wit AJW., Duveiller G., Defourny P. Potential
performances of remotely sensed LAl assimilation in WOFOST model based on
an OSS Experiment // Agricultural and Forest Meteorology. — 2011. — 151,
N 12. - P. 1843-1855.

93. de Wit AJ.W., van Diepen C.A. Crop growth modelling and crop yield
forecasting using satellite-derived meteorological inputs // Intern. J. Appl. Earth
Observ. Geoinform. — 2008. — 10. — P. 414-425.

94. Fang H., Liang S., Hooj>enboom G. Integration of MODIS LAl and
vegetation index products with the CSM-CERES-Maize model for corn yield
estimation // Intern. J. Remote Sens. —2011. — 32, N 4. — P. 1039-1065.

246



Cnucok nitepatypu

95. Heinzel V.; Waske B., Braun M., Menz* G. Remote sensing data
assimilation for regional crop growth modelling in the region of Bonn
(Germany) // Proc. IEEE International Geoscience and Remote Sensing
Symposium (IGARSS 2007). — Barcelona, Spain, 2007. — P. 3647-3650.

96. Maas S.J. Use of remotely-sensed information in agricultural crop
growth models // Ecological Modelling. — 1988. — 41, N 3-4. — P. 247-268.

97. Kogan F.. Salazar L., Roytman L. Forecasting crop production using
satellite-based vegetation health indices in Kansas, USA // Intern. J. Remote
Sens. - 2012. - 33, N 9. - P. 2798-2814.

98. Mkhabela M.S., Bullock P., Raj S., Wang S., Yang Y. Crop yield
forecasting on'the Canadian Prairies using MOD1S NDVI data // Agricultural
and Forest Meteorology. — 2011. — 151, N 3. — P. 385-393.

99. Ren J., Chen Z., Zhou Q., Tang H. Regional yield estimation for winter
wheat with MODIS-NDVI data in Shandong, China // Intern. J. Appl. Earth
Observ. Geoinform. —2008. — 10, N 4. — P. 403"113.

100. Salazar L., Kogan F., Roytman L. Use of remote sensing data for
estimation of winter wheat yield in the United States // Intern. J. Remote
Sens. - 2007. - 28. - P. 3795-3811.

101. Salazar L., Kogan F., Roytman L. Using vegetation health indices and
partial least square method for estimation of corn vield // Intern. J. Rem.
Sens. - 2008. - 29, N 1-2. - P. 175-189.

102. Flage R., Aven T. Expressing and communicating uncertainty in
relation to quantitative risk analysis // R&RATA. — 2009. — 2(13), part 1
(Vol.2). - P. 9-18.

103. Robert C. The Bavesian Choice (2nd ed.). — New York: Springer,
2007.

104. Piers M. The Development and Application of a Method for the
Assessment of Third Party Risk Due to Aircraft Accidents in the Vicinity of
Airports // Proc. 19th International Council of Aeronautical Sciences
Congress. — Anaheim, Calif. — 1994. — Vol. 19. — P. 507-518.

105. Mitchell H.B. Multi-sensor Data Fusion - An Introduction. — Berlin:
Springer-Verlag, 2007. — 282 p.

106. Das S. High-Level Data Fusion. — Norwood, MA: Artech House
Publishers, 2008. — 373 p.

107. Jaakkola T. Course materials for 6.867 Machine Learning, Fall 2006.
MIT OpenCourseWare (http://ocw.mit.edu/), Massachusetts Institute of
Technology. — 10 p.

108. Kotsiantis S., Pintelas P. Combining Bagging and Boosting // Intern. J.
Comput. Intelligence. —2004. — Vol. 1, No. 4. — P. 324-333.

109. Kyccyns H.H., LWenectoB A.FO., CkakyH C.B., KpaBueHko A.H.
VIHTennekTyanbHble BbIYUC/IEHWUA B 3afjadax 00paboTKM faHHbIX HabnogeHus
3emnun. — K.: “HaykoBa gymka”, 2007. — 196 c.

MO. Kyccyns  H.H., LWenectoB A.lO. Grid-cuctembl ans  3agady
nccnefosaHnsa 3eMnun. ApxuTektypa, mogenn u texHonorun. — K.: “Haykosa
aymka”, 2008. —452 c.

111, Rees W.G. Physical Principles of Remote Sensing. — Cambridge:
Cambridge University Press, 2001.

247


http://ocw.mit.edu/

Cnucok nitepatypu

112. Aschbacher J., Milagro-Perez M.P. The European Earth monitoring
(GMES) programme: Status and perspectives // Remote Sens. Environ. —
2012. - Vol. 120. - P. 3-8.

113. Christian E.J. GEOSS Architecture Principles and the GEOSS
Clearinghouse // IEEE Syst. J. —2008. —Vol. 2, no. 3. — P. 333-337.

114. Curlander J.C., McDonough R.N. Synthetic Aperture Radar: Systems
and Signal Processing. — Wiley Series in Remote Sensing, 1991. — ISBN: 0-
471-85770X.

115. Elachi C. Spaceborne Radar Remote Sensing: Applications and
Techniques. — IEEE, 1988.

116. Kohonen T. Self-Organizing Maps. Series in Information Sciences. —
Heidelberg: Springer, 1995.

117. Kussul N., Shelestov A., Skakun S. Flood Monitoring on the Basis of
SAR Data // In: F. Kogan, A. Powell, O. Fedorov (Eds.), Use of Satellite and
In-Situ Data to Improve Sustainability. — Netherlands: Springer, 2011.—
P. 19-29.

118. Kussul N., Shelestov A., Skakun S. Grid System for Flood Extent
Extraction from Satellite Images // Earth Sci. Inform. — 2008. — Vol. 1, No.
3. - P. 105-117.

119. Kussul N., Shelestov A., Skakun S. Intelligent Computations for Flood
Monitoring // International Book Series «Advanced Research in Artificial
Intelligence» (ed. Markov K., Ivanova K., Mitov I.). — 2008. — 2. —P. 48-54.

120. Kussul N., Shelestov A., Skakun S., Kravchenko O. Data Assimilation
Technique For Flood Monitoring and Prediction // Intern. J. Inform. Theory
Appl. - 2008. - 15(1). - P. 76-84.

121. Kyceyne H.H., Nynad E.A., LWenectoeB A.FO., CkakyH C.B,
CaBopckuin  B.MM., TwuuweHko KO.I. HelipoceTeBoiAi MeTOJ MOHUTOPUHra
3aTOMNEeHHbIX  TeppuTopuii C  UCMo/ib30BaHUEM pafMonoKaLMOHHbIX
CMYTHMKOBLIX AaHHbIX // WccneposaHune 3emnu u3 kocmoca. — 2008. — 4. —
C. 29-35.

122. Dallemand J.F., Lichtenegger J., Raney R.K., Schumann R. Radar
imagery: theory and interpretation. Lecture notes. — Rome: FAO/ESA, 1993.

123. EnviSat ASAR Product Handbook. — ESA, 2007. —
http://envisat.esa.int/pub/ESA_DOC/Envisat/ASAR/asar.ProductHandbook.2_2
.pdf.

124. Gonzalez R.C., Woods R.E. Digital Image Processing. — Upper Saddle
River, New Jersey: Prentice Hall, 2002. — 793 p.

125. Henderson F.M., Lewis A.J. Manual of Remote Sensing, Principles and
Applications of Imaging Radar. — Danvers. MA: John Wiley & Sons, 1998. —
745 p.

f26. Sheng Y., Alsdorf D.E., Automated georeferencing and
orthorectification of Amazon Basin-wide SAR Mosaics using SRTM DEM Data
/1 IEEE Trans. Geosci. Remote Sens. — 2005. —43(8). — P. 1929-1940.

127. Huang G.M., Guo J.K., Lv J.G.,, Xiao Z., Zhao Z. Qiu C.P
Algorithms and Experiment On Sar Image Orthorectification Based On
Polynomial Rectification And Height Displacement Correction // Proc. of
Isprs. — 2004. — Istanbul, Turkey.

248


http://envisat.esa.int/pub/ESA_DOC/Envisat/ASAR/asar.ProductHandbook.2_2

Cnucok nitepatypu

128. Pierce L., Kellndorfer J., Ulaby F. Practical SAR Orthorectification //
IGARSS. - 1996. - 4. - P. 2329-2331. ,

129. Kropatsch W.G., Strobl 1). The Generation of SAR Layover and
Shadow Maps From Digital Elevation Models // IEEE Trans. Geosci. Remote
Sens. - 1990. - 28(1). - P. 98-107.

130. Richards W., Sebastian Seung H., Pickard G. Neural voting machines
/1 Neural Networks. — 2006. — 19(8). —P. 1161-1167.

131. Zeil P. Validation of geo-information products for crisis management //
Second Intern. Workshop. — JRC Ispra, 12-13 October 2010.

132. OGC KML. — http://www.opengeospatial.org/standards/kml.

133. Solbe S., Solheim I. Towards operational flood mapping with satellite
SAR /] Proc. 2004 Envisat & ERS Symposium. — Salzburg, Austria. — 2004.

134. Katz R.W., Parlange M.B., Naveau P. Statistics of extremes in
hydrology // Advances in Water Resources. — 2002. — 25(8). — P. 1287-1304.

135. Irish R., Barker J., Goward S., Arvidson T. Characterization of the
Landsat-7 ETM+ Automated Cloud-Cover Assessment (ACCA) Algorithm //
Photogramm. Eng. Remote Sens. — 2006. — Vol. 72, N 10. — P. 1179-1188.

136. Frazier P.S., Page K.J. Water Body Detection and Delineation with
Landsat TM Data // Photogramm. Eng. Remote Sens. — 2000. — Vol. 66, N
12. - P. 1461-1467.

137. Carfagna E., Gallego F.J. Using remote sensing for agricultural
statistics // Intern. Stat. Rev. — 2005. — 73(3) . — P. 389"+04.

138. Fannero  X., KpasyeHko A.H., Kyccyns H.H., CkakyH C.B.,
LLenectoB A.FO., Tpuumny KO.A. AHann3 3¢(eKTUBHOCTM pasHbIX MOLXOL0B
ONA KnaccMuKauuMy  MOCEBOB HA OCHOBE CMYTHWKOBOW W HaseMHOW
nHopmauun // Tpobnembl ynpasneHus n nHpopmatnkn, — 2012, — Ne3. —
C. 123-134.

139. Kussul N., Skakun S., Shelestov A., Kravchenko O., Gallego J.F.,
Kussul O. Crop area estimation in Ukraine using satellite data within the MARS
project // 2012 IEEE International Geoscience and Remote Sensing
Symposium (IGARSS 2012). — Munich, Germany. — P. 3756-3759.

140. Kussul N., Shelestov A., Skakun S., Kravchenko O., Moloshnii B.
Crop state and area estimation in Ukraine based on remote and in-situ
observations // Intern. J. Inform. Models Anal. — 2012. — Vol. 1, No. 3. —
P. 251-259.

141. McKee T.B, Doesken N.J., Kliest J. Drought Monitoring with Multiple
Time Scales // Proc. 9th AMS Conf. on Appl. Climatology. — 15-20 January
1995. — Dallas, Texas. — P. 233-236.

142. Guttman N.B. Comparing the palmer drought index and the
standardized precipitation index // JAWRA J. American Water Resources
Assoc. - 1998. - 34(1). - P. 113-121.

143. Palmer W.C. Meteorological drought // Weather Bureau Research
Paper. — 1965. — No. 45. — 58 p.

144. Alley W.M. The Palmer drought severity index: limitations and
assumptions // J. Climate and Appl. Meteorology. — 1984. — 23(7). —
P. 1100-1109.

249


http://www.opengeospatial.org/standards/kml

Cnucok nitepatypu

145. Tucker C.J., Holben B.N., Elgin J.H., McMurtrey J.E. Relationships of
spectral data to grain yield variation // Photogramm. Eng. Remote Sens. —
1980. - 46. - P. 657-666.

146. Kogan F., Adamenko T., Guo W. Global and regional drought
dynamics in the climate warming era // Remote Sens. Lett. — 2013. —4(4). —
P. 364-372.

147. Kogan F. Global drought watch from space // Bulletin American
Meteorological Society. — 1997. — 78. — P. 621-636.

148. Kogan F. World droughts from AVFIRR-based vegetation health indices
/1 EOS, Trans. American Geophys. Union. — 2002. — 83. — P. 557-564.

149. Beguerea S., Vicente-Serrano S.M. Mapping the hazard of extreme
rainfall by peaks over threshold extreme value analysis and spatial regression
techniques // J. Appl. Meteorology and Climatology. — 2006. — 45(1). —
P. 108-124.

150. Kogan F., Guo W., Jelenak A. Global vegetation health: long-term data
records // In: F. Kogan, A Powell, O. Fedorov (Eds.), Use of Satellite and In-
Situ Data to Improve Sustainability. — Netherlands: Springer, 2011. — P. 247-
255.

151. Gitelson A.A., Kogan F., Zakarin E., Spivak L., Lebed L. Using
AVHRR data for quantitive estimation of vegetation conditions: Calibration and
validation // Advances in Space Research. — 1998. — 22(5). — P. 673-676.

152. Nanbko  B.W., Caxauykmit A.W., >Xonobak .M., Monos M.A.
HekoTopble HanpaBneHWs WCNOMb30BaHUSA a3POKOCMUYECKUX MeTOA0B Npu
pelleHnn CenbCKOXO3ANCTBEHHbIX 33fa4y B YKpavHe // COOPHWMK Hay4HbIX
cTaTeil "CoBpeMeHHble NpobieMbl ANCTAHUMOHHOTO 30HAMPOBaHMA 3eMn U3
Kocmoca". — 2010. —Tom 7, Nel. — C. 19-28.

153. Kogan F., Menzhulin G., Shamshurina N.. Pavlovsky A. New
regression models for prediction of grain yield anomalies from satellite-based
vegetation health indices // In: F. Kogan, A. Powell, O. Fedorov (Eds.), Use of
Satellite and In-Situ Data to Improve Sustainability. — Netherlands: Springer,
2011. - P.105-112.

154. Kyccyns H.H., KpasueHko A.H., CkakyH C.B., ApameHko T.U.,
LLlenectoe A.KO., Konotuit A.B., Tpunuy HO.A. PerpeccroHHble Mogenu
OLEHKMN YPOXaHOCTW CENbCKOXO03ANCTBEHHbIX Ky/lbTyp Mo faHHbIM MODIS //
CO60pHMK Hay4HbIx cTaTeli "CoOBpeMeHHble MpPO6MAeMbl AUCTAHLMOHHOIO
30HAupoBaHua 3emnn n3 kocmoca". — 2012. — Tom 9, Nel. — C. 9.5-107.

155. Kyccynb H.H., CkakyH C.B., JlaBpeHiok A.M., Konotuii AB.
WHAOYKUMOHHBI  NOAX04 K  MPOrHO3MPOBaHMIO  YPOXaiHOCTW  03MMOWA
MWeHUUbl Mo CMYTHWKOBLIM fAaHHbIM B YKpauvHe // Martepuansl [latoro
Benopycckoro KoCcMM4Yeckoro KoHrpecca. — MuHck, 25-27 okTa6ps 2011. —
T. 2. - C. 116-120.

156. Kogan F., Kussul N., Adamenko T., Skakun S., Kravchenko O.,
Kryvobok O., Shelestov A., Kolotii A., Kussul O., Lavrenyuk A. Winter wheat
yield forecasting in Ukraine based on Earth observation, meteorological data
and biophysical models // Intern. J. Appl. Earth Observ. Geoinform. — 2013. —
vol. 23. - P. 192-203.

250



Cnuncok niTepatypu

157. Kogan F., et al. Winter Wheat Yi§ld Forecasting: a Comparative
Analysis of Results of Regression and Biophysical Models // J. Autom. Inform.
Sci. - 2013. - 45(6). - P. 68-81.

158. Huete A., Justice C., van Leeuwen W. MODIS Vegetation Index
(MOD 13) Algorithm Theoretical Basis Document (ATBD). — 1999. — Version
3. — Pexxum goctyny: http://modis.gsfc.nasa.gov/data/atbd/atbd modI3.pdf.

159. Brockwell P.J.,, Davis R.A. Introduction to Time Series and
Forecasting. — New York: Springer, 2nd ed., 2000. — 238 p.

160. Street J.O., Carroll R.J., Ruppert D. A Note on Computing Robust
Regression Estimates via Iteratively Reweighted Least Squares // The American
Statistician. — 1988. —42. — P. 152-154.

161. Jansen M.J.W. Validation of CGMS // Workshop for Central and
Eastern Europe on agrometeorological models: theory and applications in the
MARS project, Ispra, Italy, 1994 (Eds.) J.F. Dallemand, P. Vossen,
Luxembourg: Office for Off. Publ. of the EU, 1994. — P. 159-170.

162. Opeiinep P., CmuT I. MpuKnNagHoii perpecCuoHHbIN aHanus: B 2-X KH.
KH. 1/Mep. ¢ aHrn,— 2-e uzg.— M: ®uHaHCbl U cTaTUCcTUKa, 1986.— 366 c.,
KH. 2/ Mep. ¢ aHrn.—2-e n3g.— M: ®uHaHcbl 1 cTaTucTuka, 1987. — 351 c.

163. MyHUCTEPCTBO CeMbCKOro Xxo3salicTBa Poccuiickoid  depepayun. —
WWW.MCcX.ru.

164. Kyccyns H.H., KpasyeHko A.H., Tpunuy FO.A. TexHonorus
Knaccudkauuy  NOCEBHbIX  iCPPUTOPUIA M OLEHKa pucKa 3acyxu Mo
CMYTHUKOBbIM W Ha3eMHbIM AaHHbIM // 10th Ukrainian Conf. on Space
Research. — 2010. — Yevpatoria, Crimea, Ukraine. — P. 49.

165. Kussul N., Kravchenko O., Skakun S., Shelestov A., Kolotiy A,
Mironov A. Efficiency of different satellite data for crop area estimation in
Ukraine // 11th Ukrainian Conf. on Space Research. — 2011. — Yevpatoria,
Crimea, Ukraine.

166. Gallego F.J. Double sampling for area estimation and map accuracy
assessment // Tlop peg. Mowrer H.T., Congalton R.G. Quantifying Spatial
Uncertainty in Natural Resources: Theory and Applications for GIS and
Remote Sensing. — Chelsea, Michigan, USA: Ann Arbor Press, 1999.

167. Gallego F.J. Remote sensing and land cover area estimation // Intern.
J. Remote Sens. - 2004. - 25(15). - P. 3019-3047.

168. Cotter J., Tomczac C. An Image Analysis System to Develop Area
Sampling Frames for Agricultural Surveys // Photogramm. Eng. Remote
Sens. - 1994. - 60(3). - P. 299-306.

169. Cochran W. Sampling Technique. — New York, USA: John Wiley &
Sons, 1977.

170. Hansen M.H, Hurwitz W.N., Madow W.G. Sample survey, Methods
and Theory. — New York, USA: John Wiley & Sons, 1953.

171. Thompson S.K. Sampling. — New York, USA: John Wiley and Sons,
1992.

172. Kussul N. Neural Networks Learning Using Method of Fuzzy
Ellipsoidal Estimates // J. Autom. Inform. Sci. —2001. — Vol. 33, No. 3.

173. http://en.wikipedia.org/wiki/C4.5_algorithm.

174. McNairn H., Shang J., Champagne C., Jiao X. TerraSAR-X and
RADARSAT-2 for crop classification and acreage estimation // In: Proc. 2009

251


http://modis.gsfc.nasa.gov/data/atbd/atbd
http://www.mcx.ru
http://en.wikipedia.org/wiki/C4.5_algorithm

CnucoK nitepatypu

IEEE International Geoscience and Remote Sensing Symposium (IGARSS
2009). - 12-17 July 2009. - vol. 2. - P. 11-898-11-901.

175. Vintrou E., Desbrosse A., Begue A., Traore S., Baron C., Lo Seen D.
Crop area mapping in West Africa using landscape stratification of MODIS time
series and comparison with existing global land products // Intern. J. Appl.
Earth Observ. Geoinform. — 2012. —vol. 14, no. 1. — P. 83-93.

176. Boryan C., Yang Z., Mueller R., Craig M. Monitoring US agriculture:
the US Department of Agriculture, National Agricultural Statistics Service,
Cropland Data Layer Program // Geocarto Intern. — 2011. —26(5). — P. 341—
358.

177. Shelestov A., Kussul N., Skakun S. Grid Technologies in Monotoring
Systems Based on Satellite Data // J. Autom. Inform. Sci. — 2006. — Vol. 38,
No. 3. - P. 69-80.

178. Scheuren J.-M., le Polain de Waroux O., Below R., Guha-Sapir D.,
Ponserre S. Annual Disaster Statistical Review - The Number and Trends 2007
/1 Center for Research of the Epidemiology of Disasters (CRED), Jacoffsaet
Printers, Melin, Belgium. — 2008.

179. Morse A., Kramber W.J., Allen R.G. Cost Comparison foY Monitoring
Irrigation Water Use: Landsat Thermal Data Versus Power consumption Data //
Proc. 17th William T. Pecora Memorial Remote Sensing Symposium. —
2008. — Denver, CO, USA.

180. CkakyH C.B. Web-cuctema perioHanbHOro UEHTPY NIATPUMKM
nporpamu UN-SPIDER B YkpaiHi // Hayka Ta iHHoBauii. —2011. — T. 7, Ne
3. - C. 17-24.

181. WenectoB A.HO., KpasuyeHko O.M., BonowwuH C.B., 'punuy FO.A.,
Kyccyns O.M., MipoHos A1, T[pasgtokos [M1.M. Web-noptan cucrtemu
arpomoHitopuHry // Hayka Ta iHHoBauii. — 2011. —T. 7, Ne 3. — C. 30-35.

182. LlenectoB A.KO., Kyccynb H.M. , 3aropogHin €.B., BonowwnH C.B.,
CkakyH C.B., KpasueHko O.M., Konotiii A.B. TeoiHopmaliiiHa cucTema
thepmepa // Hayka Ta iHHOBauii. —2011. —T. 7, Ne 3. — C. 25-29.

183. Moe K., Smith S., Prescott G., Sherwood R. Sensor Web Technologies
for NASA Earth Science // Proc. of 2008 IEEE Aerospace Conference. —
2008. - P, 1-7.

184. Moe. K. NASA Technology for the Earth Observation Sensor Web //
IEEE International Geoscience and Remote Sensing Symposium (IGARSS
2008). - 2008. - 5.- P. 128-131.

185. Mandl D., Frye S.W., Goldberg M.D., Habib S., Talabac S. Sensor
Webs: Where They are Today and What are the Future Needs? // Proc. Second
IEEE Workshop on Dependability and Securitv in Sensor Networks and
Systems (DSSNS 2006). — 2006. - P. 65-70.

186. Report from the Earth Science Technology Office (ESTO) Advanced
Information Systems Technology (AIST) Sensor Web Technology Meeting. —
San Diego, USA. — February 13-14, 2007. —
http://esto.nasa.gov/sensorwebmeeting/files/AIST_Sensor_Web_Meeting_Repor
t_2007.pdf.

187. CEOS Working Grdup on Information Systems and Services
(WGISS). — http://www.ceos.org/wgiss.

188. GEO (Group on Earth Observations). — www.earthobservations.org.

252


http://esto.nasa.gov/sensorwebmeeting/files/AIST_Sensor_Web_Meeting_Repor
http://www.ceos.org/wgiss
http://www.earthobservations.org

Cnucok niTepaTypu

189. Kussul N., Mandl D., Moe K., Mund J.P., Post J., Shelestov A,
Skakun S., Szarzynski J., Van Langenhove' G., Handy M. Interoperable
Infrastructure for Flood Monitoring: SensorWeb, Grid and Cloud // IEEE J.
Selected Topics Appl. Earth Observ. Remote Sens. —2012. — Vol. 5, No. 6. —
P. 1740-1745.

190. Mandl D., Frye S., Cappelaere P., Handy M., Policelli F., Katjizeu
M., Van Langenhove G., Aube G., Saulnier J.-F., Sohlberg R., Silva J.A.,
Kussul N., Skakun S., Ungar S.G., Grossman R., Szarzynski J. Use of the
Eearth Observing One (EO-1) Satellite for the Namibia SensorWeb Flood Early
Warning Pilot // IEEE J. Selected Topics Appl. Earth Observ. Remote Sens. —
2013. - Vol. 6, No. 2. - P. 298-308.

191. 3rypoBckuit M.3., MaHkpatoBa H.A. CUCTeMHbIA aHann3: Npobiembl,
meTtogosiorns, npunoxenusa. — K.: Haykosa gymka, 2005. — 744 c.

192. WenecToB A1O. CTPYKTYPHO-(PYHKLMOHAbHbI aHanus
KOMMOHeHTOB Grid-cuctem // Tpobnembl ynpasneHns u WHHOOPMaTUKU. —
2007. - Ne5. - C. 119-132.

193. HAO, T3l 2.5-004-99 «KpuTepii OUWiHKM 3axuLeHocTi iHhopmauii B
KOMM’IOTEPHUX CUCTeMax Bif HecaHKUioHoBaHoro pgoctyny», ACT3Il, Kwuis,
1999.

194. Zadeh L. Fuzzy sets// Inform. Control. — 1965. — V.8. — 338 p.

195. Kussul N., Shelestov A., Skakun S., Li G., Kussul O. The Wide Area
Grid Testbed for Fiooa Monitoring using Earth Observation Data // IEEE J.
Selected Topics Appl. Earth Observ. Remote Sens. — 2012. — Vol. 5, No. 6. —
P. 1746-1751.

196. Shelestov A., Kravchenko O., Ilin M. Geospatial data visualisation in
Grid system on Ukrainian segment of GEOSS/GMES // Proc. of the V-th
International Conference “Information Research&Applications”. — Varna
(Bulgaria). — June 26-30, 2007. — Vol. 2. — P. 422-428.

197. Kussul N., Shelestov A., Skakun S. Grid System for Flood Extent
Extraction from Satellite Images // Earth Sci. Inform. — 2008. — 1(3-4). —
P. 105-117.

198. Hluchy L., Kussul N., Shelestov A. Skakun S., Kravchenko O.,
Gripich Y., Kopp P., Lupian E. The Data Fusion Grid Infrastructure: Project
Objectives and Achievements// Comput. Inform. — 2010. — Volume 29, No.
2. - P. 319-334.

199. Foster I. Globus Toolkit Version 4: Software for Service-Oriented
Systems // IFIP Intern. Conf. Network and Parallel Comput. — Springer-
Verlag, LNCS 3779. - 2005. - P. 2-13.

200. Humphrey M., Wasson G., Jackson K., Boverhof J., Rodriguez M.,
Bester J., Gawor J., Lang S., Foster 1, Meder S., Pickles S., McKeown M.
State and Events for Web Services: A Comparison of Five WS-Resource
Framework and WS-Notification Implementations // 4th IEEE Intern. Symp.
High Performance Distributed Comput. (HPDC-14). — Research Triangle
Park, NC. - 24-27 July 2005.

201. Allcock W., Bresnahan J., Kettimuthu R., Link M., Dumitrescu C.,
Raicu L, Foster I. The Globus Striped GridFTP Framework and Server // Proc.
Super Comput. 2005 (SC05). — November 2005.

253



Cnucok nitepatypu

202. Welch V., Siebenlist F., Foster I.. Bresnahan J., Czajkowski K.,
Gawor J., Kesselman C., Meder S., Pearlman L., Tuecke S. Security for Grid
Services // 12th Intern. Svmp. High Performance Distributed Comput. (HPDC-
12). - IEEE Press, 2003.'

203. Foster 1., Frey J., Graham S., Tuecke S., Czajkowski K., Ferguson D,
Leymann F., Nally M., Sedukhin 1., Snelling D., Storey T., Vambenepe W.,
Weerawarana S. Modeling Stateful Resources with Web Services // http://www-
106.ibm.com/developerworks/library/ws-resource/ws-modelingresources.pdf.

204. OpenGIS Geography Markup Language (GML) Encoding Standard.
http://www.opengeospatial.org/standards/gml.

205. Rahman A., Kogan F., Roytman L., Goldberg M., Guo W. Modelling
and prediction of malaria vector distribution in Bangladesh from remote-sensing
data // Intern. J. Remote Sens. —2011. — Vol. 32, No. 5. — P. 1233-1251.

206. Rahman A., Krakauer N., Roytman L., Goldberg M., Kogan F.
Application of Advanced Very High Resolution Radiometer (AVHRR)-based
Vegetation Health Indices for Estimation of Malaria Cases // Am. J. Trap.
Med. Hyg. - 2010. - Vol. 82, No. 6. - P. 1004-1009.

207. Kussul N., Shelestov A., Skakun S. Grid Technologies for Satellite
Data Processing and Management within International Disaster Monitoring
Projects // In S. Fiore, G. Aloisio, Eds. Grid and Cloud Database
Management. — Berlin Heidelberg: Springer-Verlag, 2011. — P. 279-306.

208. Mandl D. Experimenting with Sensor Webs Using Earth Observing i //
Proc. IEEE Aerospace Conf. — Big Sky, MT. — March 2004.

209. Brakenridge G.R., Anderson E. MODIS-based flood detection,
mapping, and measurement: the potential for operational hydrological
applications // Proc. NATO Advanced Research Workshop Transboundary
Floods. — Baile Felix - Oradea, Romania. — May 4-8, 2005. —9 p.

210. Yilmaz K.K., Adler R.F., Tian Y., Hong Y., Pierce H.F. Evaluation of
a satellite-based global flood monitoring system // Intern. J. Remote Sens. —
2010. - Vol. 31, No. 14. - P. 3763-3782.

211. De Groeve T., Kugler Z., Brakenridge G.R. Near Real Time Flood
Alerting for the Global Distaser Alert and Coordination System // Proc. 4th
Intern. ISCRAM Conf. (B. Van de Walle, P. Burghardt and C. Nieuwenhuis,
eds.). — Delft, the Netherlands. — May 2007. — P. 33-40.

212. De Groeve T., Riva P. Global real-time detection of major floods using
passive microwave remote sensing // Proc. 33rd Intern. Symp. Remote Sens.
Environ. — Stresa, Italy. — May 2009.

213. Wang J., et al. The coupled routing and excess storage (CREST)
distributed hydrological model // Hydrol. Sci. J. — 2011 Vol. 56, No. 1.—
P. 84-98.

254


http://www-106.ibm.com/developerworks/library/ws-resource/ws-modelingresources.pdf
http://www-106.ibm.com/developerworks/library/ws-resource/ws-modelingresources.pdf
http://www.opengeospatial.org/standards/gml

3MICT

TTEPEAMOBA .ccieiiiitie ettt 3

YacTnHa |. MeToan reonpocTtopoBOro aHasnisy pusnkis

Po3pgin 1. IcHytoui nigxogn L0 OUIHIOBaAHHA  PU3MKY
NPUPOLHNX HaA3BUYaHNX cuTyauiiHa OCHOBI

FEOMPOCTOPOBUX JAH U X .oirviiriiiiieiiiiiiie s 6
L TTOHATTA PUBUKY coeeveeiiecieesiee st seestee e e e e saeesraesree e seeesneennas 7

1.2 AHani3 pu3nKiB Ha OCHOBI reonpocTOpPOBOl iH(opmaLii
(reornpPOCTOPOBONO AHAIIZY)...cuveueeiiiiareriereseeiesiesresre e sse e sneeenens 9
1.3 Ornag KifIbKICHUX MIP PUSUKIB......ccverveeeieninrieeieeenieneenens n

Po3gin 2. IHTerpayia reonpocTopoBMX JaHMX B 3ajavax
OUiHIOBaAHHA PU3MKIB MPUPOAHUX HaA3BUYAWHUX CUTYyauil

............................................................................................................ 19
2.1 MeTtogn aHanisy pu3snKiB HaA3BUYaAHMX CUTyauii Ha
OCHOBI F€OMPOCTOPOBUX JAHMX.....eveeraeeereieesieaeeseesieseeeeeseeseeeseenes 19
2.2 MeToaM MOHITOPUHTY Ta OLiHIOBaHHA PU3MKY MOBEHEN Ha
OCHOBI TeornpoCTOPOBOT THPOPMALLIT......eevvveeveeieeireeee e sere s 19
2.3 AHani3 MeTofiB OLliHKOBaHHS naowy,
Ci/TbCbKOrOCMnoAapChKnx Ky/bTyp 3 BUKOPUCTAHHAM
CYMYTHUKOBUX JAHMX ..cvvieiriaieiaiiesitesiie st eseaste bbb eaeesee e e 23
2.4 AHani3 MeTofiB NPOrHo3yBaHHSA BPOXXaMHOCTI
CiIbCbKOroCnoAapCbKmnx Ky/bTyp 3 BUKOPUCTaHHAM
CYMYTHUKOBUX JAHMX ....eoreeiiiinieieiiisiie s st 24

2.5 3aratbHa NoCTaHOBKAa 3afayi OUIHKW PU3MKIB HA OCHOBI
Pi3HOPIAHOT reonpoCcTOpPOBOI iH(opMaLii Ta MeTof Ti PO3B’A3aHHS

........................................................................................................ 26
Po3gin 3. KapTtorpayBaHHS NoBeHeidi Ha  OCHOBI
pagioNnoKaLimHNUX CYNMYTHUKOBUX BAHUX coveererieierianeeieneeneens 32

3.1 MpuHUMNK  pagionoKaliiHOro CrocTepeXXeHHs MNOBEpPXHi
BEMITH vttt 34



3MicT

3.2 3aCTOCYBaHHS HEMPOHHUX Mepex [0 06po6KM LMGpoBMX

BOBP@IKEHD cvveveeteeieeeie ettt sttt sttt ne e 37
3.3 Onuc CcynyTHUKOBMX PagionoKauinHUX gaHnX................. 43
3.4 MeTof, KapTorpadyBaHHs TMOBEHeld 3a CyNyTHUKOBUMM

PAAIONOKALIAHUMM JBAHUMMU.....cvveveeenierieiesiesiesieieeseeseesieseesassessenes 46
3.5 Bepudpikauis Metogy KapTorpagyyBaHHS MOBEHeil Ha

HE3ATEKHUX JAHMX . ..veeeereeieieestieesieesnieeesieeesieeesnneesneeesteeesneeessneennns 56

Po3gin 4. OuiHOBaHHA pPU3MKY MNOBEHE Ha OCHOBI

FEOMPOCTOPOBUX JAHM X eooeiieiiiie i 73
4.1 OuiHka nepiogy MNOBTOPKOBAHOCTI MOBEHeli Ha OCHOBI
HAZEMHUX LAHMX it sieestee et e s nne e snneennneas 73
4.2 OUuiHKa ryCTMHM MMOBIPHOCTI MOBEHEN Ha OCHOBI aHasisy
4aCoBMX PALIB ONTUYHUX CYMYTHUKOBUX HAHUX....cvreeeivriereaeenns 76
4.3 OujiHKa TYCTMHM IAMOBIPHOCTI MNOBEHI AN KOHKPETHOI
nogAii Ha OCHOBI pafioNOKaLiMHUX CYMYTHUKOBUX AaHUX........... 80
Posgin 5. OuiHIOBaHHA  pPU3NKY MNOCYX Ha OCHOBI
FEOMPOCTOPOBUX JAHM X .viverrirerereiriisereieisssessessssssssesesens N....82
5.1 3araflbHUM MIAXIA......ccveieiriiiiieie e se et sie e 82

5.2 Bu3HaueHHs1 MOBIPHOCTI MOCYX 3a CYMNYyTHUKOBMMM
LaHUMK

5.3 OuiHIOBaHHA QYHKLIT MOLUKOLKEHHS (BTpar)
Ci/IbCbKOrOCNOAAPCHKNX KYNbTYP BHACMIAOK MOCYXM...c.vvuvvrneenees 90
5.4 TporHo3yBaHHA  BPOXaMHOCTI  CifIbCbKOrocnofapCbKnx
KY/IbTYP Ha OCHOBI CYNMYTHUKOBUX LAHMX....cveveieirreeereinienienneneas a
5.5 OuiHIOBaHHA MoOLW, Ci/IbCbKOrocnoAapcbkmux KynbTyp Ha
OCHOBI CYNMYTHUKOBUX HAHMX . eeveereeieieeanieneesieeieenieseesneeneeseeseeanenns 9

5.6 OUiHIOBaHHA PU3NKY MOCYX 3a reonpocTopoOBUMU AaHUMM

YactuHa |l. eociHopmayiinHi TeXHONOrii MOHITOPUHTY
Ta OUiHIBAHHSA PU3MKIB HaA3BUYANHUX CUTYaLil.......... 123

Pos3gin 6. IHGopmaliliHa TexHosoria KapTorpagyBaHHS

NOBEHEN 3@ CYMYTHUKOBUMU JAHUMU...ccocvirineiiriciinieienineens 124
6.1 3arasbHa apxiTeKTypa CUCTEMM aBTOMAaTMYHOI 0OPOGKM
[aHUX CYNMYTHUKOBUX PafiONOKALIAHUMA. ......cvveeveeriereerieeeeeeie e 126
6.2 BUCOKOPIBHEBI CEPBICH ....ecveiveiiiriiiiesie e 130

256



3MicT

6.3 Cepsicn Grid-IHPPACTPYKTYPU..cveverreieeririerreieeeiinienees 131
6.4 Wide Area Grid — InterGrid-iH(ppacTpykTypa A4ns
MOHITOPUHTY TOBEHEM ..c.vevvevieieeieieeieneetesiesieseesesnesreseeseeeesesneseees 133
6.5 3ac006V MPOrpPaMHOT PeaMi3aLiT...c..cccvcvreeeererrreeieie e 138

Po3gin 7. IHopmauiiiHa TEXHO/OrIA ouiHIOBaHHA
pU3nKiB Ha OCHOBI reonpocTopoBUX gaHMx Ta Sensor Web

........................................................................................................ 171
7.1 CTpYKTYpHO-(hYHKLUiOHanbHWUIA aHani3 Sensor Web...... 171
7.2 Cuctema Sensor Web ans nporHo3yBaHHA Ta MOHITOPUHTY

TMTOBEHEM . ...eieieeteiete ettt 182

Posgin 8. MNeonopTan NIATPUMKW  MPUAHATTA  pilleHb

LWOAO MOHITOPUHIY HaA3BUYANMHUX CUTYALIM.ccccceieeennnee, 194
8.1 OCHOBHA KOHLEMLIAA TEOMOPTAMY .eveereivereeaneererreeaeeeneeneens 194
8.2 APXITEKTYPA CUCTEMM...c.vviiveeieeesieesieesneeseresseesseesnessnessnesnns 194
8.3 KMIEHTCBKA YACTUHA. ..cueeieeieeeiieieiieeieenee et see e 197
8.4 MNporpaMHuii iHTepeic B3aEMOAIT 3 CEPBEPOM............. 209
8.5 ALMIHICTPATUBHA YACTUHA. .cveeveereeeeieeeeeenienee e enee e nee e 211

8.6 MNMporpamHnii  iHTepdeiic  B3aeMoAiTagMiHICTPATMBHOT
YACTMHM 3 CEPBEPOM..eieeieeirierereeereeeteeesseeessreesseeesseeessessnsessnsesans 220
8.7 BA3A JAHMX.ccviiiiii ittt 225

8.8 MporpamHuin iHTepteic ana goctyny fo 6asm gaHux .. 227
8.9 KapTorpathiuHuin cepBic ana Bisyanisalii reonpocTopoBuX

12T SRS 229
Po3gin 9. IH(opMaLiliHa TexHONoria aHanisy pusnkie
NOBEHEN ANA HaMIBIT. .o 233
CHUCOK NITEPATYPM eeieiieeeieeieniesieereene s eeeieeneenee e seeereeseeseeas 241
11 1 1 [ S 255

257



HaykoBe BUfaHHS!

KYCCYJ1b Harania MukonaisHa
CKAKYH Cepriii Bacunsosuy
LLUENECTOB AHgpii KOpinoBny

FEOMNPOCTOPOBIUI

AHANI3 PN3VIKIB
CTUXIMHNX JTNX

Kwie, HaykoBO-BMpO6HMYE NiANPUEMCTBO
«BungasHunuTBO ,,HaykoBa gymka” HAH YkpaiHu», 2014

Mign, po apyky 23.12.2013. ®opmat 60 X 84/16. Manip odc. Ne 1
lapH. Taiime. [pyk. ofc. YM. Apyk. apk. 16,25.
YMm. thap6o-Big6. 16,76. O6n.-Bug. apk. 17,13.
Haknag 300 npum. 3am. Ne 47-025.

HBIM «BuaasHuuTeo ,,Haykosa gymka” HAH YKpaiHn»

CBifloLLTBO NP0 BHECEHHSA CY6’eKTa BUAABHWYOT CrpaBu

no0 OdepxasHoro peectpy AK Ne 2440 sig 15.03.2006 p.
01601"KuiB 1, Byn. TepelLeHKIBCbKa, 3

BuapykosaHo CIM/J, Bepoubkuii.
Csigouteo Ne 10011090 Big 25.09.2002 p.
Kwis, Byn. Betposa, 13



Kyccynb Hatania MukonaiBHa

(Hap. 1965 p.), [OOKTOpP TEXHIYHUX HayK, 3acCTyrHUK
AvpekTopa, 3asigyBad Bigginy iHQOpPMaUiiHUX TEXHOSOTIN
Ta cucTeM [HCTUTYTY KOCMiYHUX AocnimkeHb HAH YkpaiHu
Ta [JKA Ykpainu. [Mpodhecop kadegpw iHdopmaLiiitHOT
6esnekn HTYY "KMI". YneH pobodoi rpynm WGISS
MDKHApPOAHOrO  KOMITETY CYMYTHWKOBMX CMNOCTEPEXEHb
CEOS. O6nactb HaykoBWUX iHTepeciB - IHTenekTyasibHi
o6uUnCNEeHHs, MeToauM O0O6pO6KM  CYNyTHUKOBUX  [aHuX,
iHcbopmauinHi  TexHonorii. ABTop noHag 250 HaykoBUX
ny6nikauiin, B TOMy 4MC/li BOCbMM MOHOrpadiii Ta [BOX
HaBYa/IbHUX MOCIOHNKIB.

CkakyH Ceprin Bacnnbosuy

(Hap. 1980 p.), kaHAMpAT TEXHIYHMX HayK, CTapLunii
HayKoBWIA CNiBPOBITHUK, 3aBigyBay nabopaTopii
CYNYTHMKOBOTO  MOHITOPUHTY  [HCTUTYTY  KOCMIYHUX
pocnipkeHs HAH Ykpaiim Ta [OKA YkpaiHu. Jlaypeat
npemii HAH Ykpaium pgna crtygeHtisB BH3, ypocToeHwii
rpaHTy Ta ctuneHgii MNpesugeHTta YkpaiHu 1S Monoamx
yyeHmx. UneH pob6ouoi rpymm WGISS MixHapogHoro
KOMITETY CyMyTHUKOBUX cnoctepexeHb CEOS. O6nactb
HaykoBMX IHTEPECIB - IHTENEeKTyaslbHi MeToan 06pOo6KM
AaHux, iHdopMauiiiHi - TexHosorii. ABTOp mnoHag 80
HaykoBMX My6/iikauiid, B TOMY YMC/i YOTUPbOX MOHOrpadiid.

LLlenectoB AHApIn FOpiioBuYy

(Hap. 1967 p.), [JOKTOp TEeXHiYHUX Hayk,' 3asigyBay
Kadpegpn TEXHOMOrii  nporpamyBaHHs  HauioHasibHOro
yHiBEpcuTETY  GiOpecypciB i MPUPOAOKOPUCTYBaHHS
Ykpainun. Mpodhecop kadeapn TEXHOOTIN NporpamyBaHHs
HYBIM  Ykpainu. YneH  pobodvoi rpynn  WGISS
MiXXHapOAHOrO  KOMITETY CYMYTHUKOBMX CMOCTEPEXEHD
CEOS. O6nactb HayKOBWMX IHTEpecCiB - iHTeneKTyasbHi
064YMCNEHHSA, MOAENOBAHHA | PO3PO6/IEHHS PO3NOAINEHNX
cucTteMm, iHopmauiiHi  TexHosorii. ABTop noHag 150
HaykoBMX MyOG/iikauid, B TOMy YMCi LWECTU MOHOrpadiii Ta
[BOX HaBYasIbHUX MOCIGHUKIB.



