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2. Reconstruction and analysis of coastal ocean currents using Helmholtz decomposition.

Pedepar:

1. Y puceprauii po3po6sieHui HOBUI METO/, PEKOHCTPYKIIii I10J1iB IBUIKOCTEN TeYill B AesKiil mpubepesxHiil 06J1acTi
OK€aHy 3a JaHVUMU BUMIPIOBaHb, SIKi BUKOHAHI Ha HEPETYJISAPHIN MepeXi, MOKyTb MaTH 3Ha4Hi IPOCTOPOBI
IIPOIIYCKHU Ta MiCTSITh IOMUJIKY, CTATUCTUKA SIKUX B 3araJlbHOMY BUIIQAKy HEBioma. MeTon 3aCHOBaHUI Ha
YSIBJIEHHI, 3TiTHO 3 TEOPEMOIO ['€IbMroJIb1ia, JBOBUMIPHOTO BEKTOPHOTIO I10JISI LIBUIKOCTEN TEYill 4epes 1Ba
CKJISIPHUX IOTEHIiany - PYHKILi0 CTPyMY i oTeHUian mBUAKOCTi. [Tosst PyHKLii cTpyMy i mOTeH1iany WBUAKOCTI
PO3KJIaJIAl0ThCS B PSOU 32 6a3MCHUMU (PYHKLIIMU, Koe]illieHTU SIKUX OLiHIOIOTHCS 32 BUMIPSIHUMU 3HAUYE€HHSIMU
IIBAJIKOCTEN Tevill. ByB 3alpOnOHOBaHUI aITOPUTM Bifi6OPY ONTUMAIBHOIO PillIEHHS 3 aHCAMOJISI MOXKJIMBHUX, 1O
IIOTO/IKYIOTHCS 3 TAaHNMU BUMIipIoBaHb. Po3pobsienuit meton, 6yB Bepr(diKOBaHUH 32 LOMIOMOTOI0 6araTopa3oBuX
TECTOBUX PO3PaxyHKiB. [laHU IpUKIaAU NPAKTUYHOTO 3aCTOCYBAHHS PO3PO06JIEHOIO METOLY i aJITOPUTMIB 10
aHaJli3y JaHUX BUMIipIOBaHb IIBUJIKOCTEN TeYill, OTPUMAaHMX 32 AOIOMOIOI0 Pi3HOMAHITHMX TEXHIYHUX 3aCO0iB Ta B

pi3HuX npubepesxxHUX 06/1acTIXCBITOBOrO OKeaHy.



2. A new approach is developed to reconstruct a two-dimensional flow from noisy and sparse data in an open
domain using a two-scalar spectral representation. According to the Helmholtz theorem the horizontal velocity
field is defined in terms of stream function and velocity potential. The reconstruction procedure involves
estimating each field of stream function and velocity potential as a linear combination of basis functions using
least-square-misfit criterion. The basis functions are the eigenfunctions of Laplacian operator for a given
geometry of the ocean domain and homogeneous boundary conditions. An appropriate regression models are
developed to estimate unknown amplitudes of basis functions from irregular disposed velocity observations. The
optimal number of basis functions used in regression model is determined through a cost function, which is a
trade-off between the likelihood of the regression model and a penalty for making a model not too complex for a
given data. The capability of the reconstruction scheme is demonstrated by numerous tests and several practical
applications.
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