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METO/Ibl BAPUALIMOHHON ACCUMWISILIUUA
JTAHHBIX M X ITPUJIOKEHUS B 3ATAYAX
TEO®U3NUYECKOI TUAPOIUHAMUKHA

B mocnegHue roasl BO3pAacTa€T HHTEPEC K METOAAM MCCIEAOBaHUA U
YUCJIICHHOTO pelIeHUs] 0OpaTHBIX 3a/1ay U 3aJ1ay aCCUMUJISIIIUU JaHHBIX, UTPAIOIINUX
(GyHIAMEHTAIBHYIO POJIb B TEOPETUYECKOM OCMBICIIEHUH W MaTeMaTHYECKOM
MOJICTMPOBAHUU MPOLIECCOB U SIBJICHUI U3 CAaMBIX Pa3IUYHBIX 00JlacTell 3HAHUM.
TexHHKa acCUMWIIALIMM [aHHBIX IIUPOKO NPUMEHSETCS B HayKax O 3emuie.
HaunGospine npuiioxkeHus: OHa MOJdy4Yuia B METEOPOJIOTHMH U OKeaHOrpaduu, rae
HaOIr01eHUS aTMOC(EpBl U OKEaHa aCCUMUIIUPYIOTCS] B aTMOC(EPHBIE U OKEAHCKUE
MOJIEIIM C IEJIbI0 TOJYYEHUs] HAYaIbHBIX W TPAHWUYHBIX YCJIOBUH (WM JIPYTrUX
napamMeTpOB MOJEINH) ISl TaJbHENUIIEro MOACIMPOBAHUS U IPOTHO3A.

3HAYUTEIBHBIM MPOTPECCOM B PENIEHUM 3a7ad4 YCBOCHUS JIaHHBIX CTallo
[IPUMEHECHUE BapUAllMOHHBIX METOJOB WU, B YAaCTHOCTH, METOAOB ONTUMAJIBHOIO
YIIpABIICHUS. PasButue panHoro HampaBienus B HWIBM PAH Obuio
WHULIMUPOBAHO akajgemMukoM ['ypuem HBanoBuuem MapuykoM. DTH MNOIXOMbI
SABUJIACh OCHOBHBIM COJEPYKaHUEM MHOIOJIETHUX uccienoBanuil .M. Mapuyka u
ero HayyHoil mkoiisl B UBM PAH B paznuuHbix 005acTsiX MaTeMaTUKH U €€
MPUIIOKEHHUSX.

B Hacrosmem nokiaae npeacTaBiIeHbl HEKOTOPBIE MOAXOAbI K PELICHUIO 3a/1a4
BAPHUALIMOHHOTO YCBOEHHUS JaHHBIX, pa3BuBacMbie B IBM PAH B cotpynHuuecTse
¢ yueHbIMU @paHuuun. B kauecTBe NPUIIOKEHHS pacCMaTPUBAETCS MAaTEMAaTUYECKas
MOJIeJIb MOPCKOM JTUHAMHUKHU C OJIOKOM BapUallMOHHON aCCUMUJISIUMU JAHHBIX O
TeMrepaType MOBEPXHOCTH MOPS U YYETOM KOBAPUALIMOHHBIX MaTPHI] OLIMOOK
HaOmonennii. Ha ocHoBe BapHallMOHHOW aCCUMWIIALIMU JaHHBIX HaOJIOACHUN
MpeIaraloTCs aITOPUTMBI PEIICHUsI OOPaTHBIX 3a/1a4 10 BOCCTAHOBJICHHUIO TIOTOKOB
Terja Ha TOBepXHOCTH Mops. OOcyxaaroTcs pe3yibTaThl  YHCICHHBIX
DKCIIEPUMEHTOB JIJI1 KOHKPETHBIX MOPCKUX aKBAaTOPHUU.

PaGoTa BbIMONHEHA TpU YacTHYHOM (puHAHCOBOW mMojepxkke Poccuiickoro
Hay4yHOro ¢ouaa (mpoekt Ne 20-11-20057).
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METHODS OF VARIATIONAL DATA ASSIMILATION
AND APPLICATIONS IN PROBLEMS OF
GEOPHYSICAL FLUID DYNAMICS

In recent years, there has been an increasing interest in research methods and
numerical solution of inverse and data assimilation problems, which play a
fundamental role in the theoretical understanding and mathematical modeling of
processes and phenomena from various fields of knowledge. The data assimilation
technique is widely used in geosciences. It received the greatest applications in
meteorology and oceanography, where observations of the atmosphere and ocean
are assimilated into atmospheric and oceanic models in order to obtain the initial and
boundary conditions (or other model parameters) for further modeling and
forecasting.

A significant progress in solving data assimilation problems has been the use
of variational methods and, in particular, optimal control methods. The development
of this direction at the INM RAS was initiated by Academician Guriy Ivanovich
Marchuk. These approaches were the main content of G.l. Marchuk and his scientific
school at the INM RAS in various fields of mathematics and applications.

This talk presents some approaches to solving the problems of variational data
assimilation, developed at the INM RAS in cooperation with scientists from France.
As an application, a mathematical model of marine dynamics is considered with a
block of variational assimilation of data on sea surface temperature and taking into
account the covariance matrices of observation errors. On the basis of variational
assimilation of observational data, algorithms are proposed for solving inverse
problems of restoring heat fluxes on the sea surface. The results of numerical
experiments for specific sea areas are discussed.

This work was carried out with partial financial support from the Russian
Science Foundation (project No. 20-11-20057).



