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Perynapusaumna ¢unotpa KanmaHa
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Perynapusaumna ¢unotpa KanmaHa
NO YPaBHEHUIO COCTOAHMA
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3.1 Tikhonov Regularized Kalman Filter
and Its Algorithm

The objective function of TRKF is designed as fol-
lows
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[1BuxeHune nontoca ¢ 1846 no aaHHbIM EOP CO1

X-coordinate of the pole after trend and

annual mode were subtracted

from EOP CO1 since 1846 yr
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ANHAMUNHECKAA
MOAEAb BPALLLEEHAS
SEMAU
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MaTpuyHoe ypaBHeHMe BpaweHUsa 3eMnn n KoppekTupylowas punsrpauus

YpaBHEHME COCTOAHUN AN1A ABUMKEHWUI NOMOCA 3eMAIN NO KOOPAMHATaM p; = x (Baonb
[PUHBMUYCKOIO MepuamaHa) n p,= —y (no mepuamnany B 90° K BOCTOKY) NONyYaeTcs
NIMHeapu3auuen ypaBHeHn Innepa-Sinysnnns [12]
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Punetpauma lNaHTeneesa

B./1. MaHTenees (04.08.1931-06.03.2021)
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CneKTp ABUKEeHMA NONH0Ca U
dunnabTp MNaHTeNneeBa

Polar motion spectrum
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MI3MeHeHUsa aMNAnTYabl YaHAN1epPOBCKOro KosiebaHus

Filtered chandler wobble
(X-coordinate)

-------- from EOP CO01 since 1846 yr

300 — envelop OUEHKa B 3,6-1eTHEM CKO/b3ALWEM OKHe |
!

] |
i lml'
100 — n":tll"'g ':Iml !
! ||ﬂl"“'ﬂ““
i "n"".' s,

8 0 | wm .l.,l,.'II
: AN
- -:::'“llﬁ::"ln'"'l "‘.":

il..lu.,
h h Fﬂ r'"‘"i -':':: 1
"IHm I|F:I l'iq ':‘ ‘u"' 'i o "'l"ll.n'

W h.'n'v.u '!"'mh.'l s l. '-I."- " ', l ooty
:u'.:: :i,,l \'l:u:\‘:l'm lf' LAY J'W, l“,':f‘lit k "lf'l"l'
-100 — Y u'm Y "m Whimigy iy "u\l iy
M i i H in l l|h||_l m”mh pl!ul .,m'l' I 'liljl"'.f
| [ 'l'l ‘ l "'“llllil "l"l ‘ “II I l"}'hi:F |l
! ,h'“ ' ! "| l‘|||| l 'I!','l )
| | o BTN
-200 — | | | I ! h|||l|
| | | [ | '||||'
i [ [ | [ | i
l | l l l
-300 — T | T [ I ]' T | I ]' T
1840 1860 1880 1900 1920 1940 1960 1980 2000 2020

Years

Zotov L.V. et al., Moscow University Physics Bulletin, N3, 2022



I3meHeHnAa dpa3bl YaHANEPOBCKOro KonebaHms

Phase of the filtered chandler wobble

———— from EOP C04 since 1846 yr
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YaHanepoBcKoe KonebaHue un Bo3byxKaeHue
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Bo3byxaeHne Yananeposckoro konebanma AAM+0OAM

Excitation eneviope
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Bo3byxaeHne Yananeposckoro konebanma AAM+0OAM

Geodetic excitation
Excitation enevlope
Excitation GFZ
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Yanpaneposckoe KonebaHne n LOD ¢ 1840 r

LOD from EOP C04
LOD from EOP CO02

Chandler wobble amplitude since 1846
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LOD no gaHHbIM LLeHTpa NapameTpoB BpalleHMA 3eman B [Mapumke
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* Earth rotation acceleration: Length Of Day faster than 86400s

Vondrak filter of LOD /86400 5 Sl

M
“ !H

il ' ' ' ' 1 ' ' ' ' 1 [ [ ' ' 1 ' ' [ ' 1 '
2000 2005 2010 2015 2020
Year

|— C0412h data — C0412h filtered data |

http://hpiers.obspm.fr/eop-pc



TpeHp LOD He obbacHaeTca AAM+OAM+HAM+SL

Length of day change

1.5-

ms

0.5 -

0.5-
- "
1 ! ! ! ! 1 ! ! ! ! 1 ! ! ! ! I ! ! ! ! I !
2000 2005 2010 2015 2020
ECMWF MPIOM LSDM LSDM year

. G (std= 0.53) — [Ama+mo Oma+mo Hma+mo SLma- -0.61 ms ] (std= 0.38) Cor.=0.624 Expvar =-0.09




nature geoscience

Article https://doi.org/10.1038/s41561-022-01112-z

Multidecadal variation of the Earth’s
inner-corerotation
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Published online: 23 January 2023 Differential rotation of Earth’s inner core relative to the mantle is thought

to occur under the effects of the geodynamo on core dynamics and

® . . ) ) .
Check for updates gravitational core-mantle coupling. This rotation has beeninferred from

temporal changes between repeated seismic waves that should traverse
the same path through the inner core. Here we analyse repeated seismic
waves fromthe early 1990s and show that all of the paths that previously
showed significant temporal changes have exhibited little change over
the past decade. T his globally consistent pattern suggests that inner-core
rotation has recently paused. We compared this recent pattern to the
Alaskan seismic records of South Sandwich Islands doublets going back to
1964 and it seems to be associated with a gradual turning-back of the inner
core as a part of an approximately seven-decade oscillation, with another
turning point inthe early 1970s. This multidecadal periodicity coincides
with changes in several other geophysical observations, especially the
length of day and magnetic field. These observations provide evidence for
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BoiBOAbI

* PekyppeHTHaAa npoueaypa ¢munbrpaumm KanmaHa moKeT ObiTb
perynspusoBaHa BBeaeHnem ctabunusumpytowein nobaskn al 8
BblparKeHMA ANA KOBAaPMALMOHHbIX MATPUL,, YTO OCTaBNAET
OCHOBHble $OpPMY/bl A/ITOPUTMA HEN3ZMEHHbIMMU

e ANITOPUTM MOKHO MPUMEHUTb KaK ANA OUEHMBAHNA TPaeKTOpUM
NBUXEHUA NOAIOCA, TaK U ero Bo3byKaeHuaA. NMocnegHee notpebyeT
pPerynapmusoBaTb TaK»Ke ypaBHEeHUe COCTOAHUMN

YaHpanepoBcKkoe KonebaHme npakTtnyeckn ncyesno 8 2017-2020 rr. m
cenyac BHOBb Ha4ya0 NOABAATLCA

YaHanepoBckoe KonebaHne meHAeT gpa3y Kak B 1930-e roapbl

LOD gocturna 29 uioHa 2022 rnyboyvanwero 3a 80 neT MMHMMYMA

Bananme momeHta umnynbca atmocdepbl AAM (NCEP, GFZ, ECMWE)
okeaHa OAM (ECCO,GFZ), He BnonHe obbACHAIOT 3aTyxXxaHue
YaHanepoBCKOro KonebaHUa U YyCKOpPeEHUE BpaLleHna 3emau

Zotov L.V. et al., 2023
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