Leonid Zotov'? Nikolay Sidorenkov3
Christian Bizouard 4

1ISAlI MSU °MIEM NRU HSE *Hydrometcenter of Russia
“Paris Observatory

Snt Petersburg Rl el
26 April 2024 E]ft:'-Eeii':=5=f§=:3:5-;éfés




I’@vg@;ei—---s*r RTE

== 10 &R

EOP TIME SERIES

= BACK

FTP products

Reference C04 series
Each day since 1962

Reference CO1 series
Each 0.05 year from 1846

EOP series & analysis

ECQF =eries & comparison

Bulletins B, C, D

Last days for EQP

Rotation matrix/wector

WEB Service

EQP zeries; synoptic

THEORY AND MODELLING

GEOPHYSICAL EXCITATION

LINKS

HOME

filtrage de Vondrak - Durée du jour/ 86400 s SI

1.5-

i

0.5 -

ms

0.5-

4

T ! ! 1 ! ! I ! ! I ! ! I !
2000 2005 2010 2015 2020

— Combinée EOP CO1 data — Combinée EOP CO1 filtered data

Last leap second: 31 December 2016 TAI - UTC: 37 s Mext leap second: Not scheduled

https://hpiers.obspm.fr/eop-pc/index.php

Y
ANV EARTH ORIENTATION CENTER :::::;L

SHOW THIS PAGE

2025
year



MMManywus KaHT npepckasan
TOpMO>KeHUe 3eMsiu B 1754 T
O6pawenue ueHTpa JlyHbl
BOKPYI UeHTpa Macc

Hanpasnexnue

Obpawenue ueHTpa 3emnum BpalleHus
BOKPYr UeHTpa mMacc JlyHbI
..... 3.6 cm/rop,
LleHTp
3emMnu
Hanpaenek OBUMXEHUE CUCTEMbI
BpaLleHus LleHTp 3EMNA - JTYHA

Zemnu 2.2 Mc/BEK \1one



OdnantenbHocTb cyTokK (LOD), cxkatue J, n marHutHoe none

peKoHCcTpyKuna LOD
— - — - TpeHg 3amMeansieHunsa BpaweHunsa 3eminun

HaNps>XeHHOCTb MmarHnTHoro gunorsnsa (éesa tpeHaa)

4
— 4E+020
2E+020
3amensieHune -
Bp%LLI,EHMﬂ
3emnu |
- 0,52
— O
— -0,5
BrnsaHue AJ2 Ha LOD, mc

YcKkopeHune
- BpalweHnA
| | I | I | | | I | I ’ | | I | I | 3emaun

1860 1880 1900 1920 1940 1960 1980 2000 20
roabl




[eoOMarHUTHOe ANHAMO

\ /

MAFHUTHBE :
cmngsblgh \ \\ /
HMHMM\ \ \  BPALEHME / MArHUTHOE NONE 3EMNTA

\ < 2 ‘ // O HbIA ;
\ / / / " . FEOTPADUMECKMA

CEBEPHbIM NOMOC

« MAFHUTHDBIN, .
nonKC!

JAKPYHUBAHUE
KOHBEXKTUBHbLIX
nNOTOKO8

3A CHET BPA-
LEHWUA 3EMNA

KOHBEKUMA
BUNN3IBHON

] i
1 ' -
' \ ' \\ 0 / ‘
' : 0
/ ' /, \ : \. FEOrPADUMECKMA CEBEPHbIN
: ; \ KOXHBIA NONIOC MAFHUTHbLIA
] ]

. NoMC
// \




Article

https://doi.org/10.1038/241561-022-01112-z

90* N
MK
A YEA
f—————
60° N o, it Kz
Al
DABK
30° N
.DU
|rf|- *
—
(s
o) BOSA 2 Mantle
307 & d1,190 A .\'3'3:‘
1,180 £ DFCD
3 '5:? -_'_'__'I;:_
8075 Lo BC, \
1160 ' oy \
' (Travel time curves) |'II \I AR \
(A ) S T T I T | II /?\I _J
— 135 140 WE 150 155 [ :
180" W 1207 W B0 W o BO"E 120" E 180" E

Fig. 1| Seismic raypachs used in che study. There are elght different paths from
repeating earthquakes (stars) toselsmic stations or arrays (triangles), including:
(1) 551 to station AAK: (2) 551 to Yellowknife array (YK A): (3) 551 to ILAR array: (4)
S51to statlon INK: (5} Peru-Chile trench (FCT) to Kazakhstan network (KZ); (&)
Aleutlan Islands (Al) to statlon BOSA; (7} Java trench {JvT) to statlon FLAL; and (8)
Kurlle Islands {KI) to statlon PLCA. The thickened lines Indicate the ray segments

c -
(el
AN
(.
= .
o |
e
-03 -
Yearly -ALOD sonlsd ]
-=- - BE-year -ALOD shifted 3.7 yrs (rightward) o -1.0
-03 | —— Beaz-fitting dt soal=d (B global paths)
| —— Best-fitting dt and 95% CI (221-C0L)
-04 TR NIRRT E TN PR TN E NS N TN PR E i
1970 126D 1900 2000 2000 2020
Calendar year

Fig. 4| Global temporal change of DF's travel cime (de) and che comparison
with the ALOD. Note that the dt Is proportional to the amount of the Inner-core

In the inner core (IC): their colours, red and blue, denote the DF rays from the CD
and BC distance ranges, respectively. The two Insets show the travel time curves
and raypaths of different PKP branches, iIncluding the DF branch traversing the
IC, the BC and AB branches traversing the outer core {(0C) and the CD branch
reflecting at the ICE.

https://doi.org/10.1038/341561-022-01112-z

47.

49,

Fotow, L., Bizouard, C. & Shum, C. K. & possible interrelation
between Earth rotation and climatic variability at decadal
time-scale. Geod. Geodyn. 7, Z16-222 (2016).

Ding, H. & Chao, B. F. A 6-year westward rotary motion in the
Earth: detection and possible MICG coupling mechanism.
Earth Planet. Sci. Lett. 495, 50-55 (2018).

. Dumberry, M. & Bloxham, J. Variations in the Earth's gravity field

caused by torsional oscillations in the core. Geophys. 1. int. 159,
A17-434 (2004).

Greff-Lefftz, M., Pais, M. A. & Mouél, J.-L. L. Surface gravitational
field and topography changes induced by the Earth’s fluid core
motions. I Geod. 78, 386-392 (2004).



nature

Explore content ¥  About the journal ¥  Publish with us v Subscribe

nature » news & views forum » article

NEWS & VIEWS FORUM | 27 March 2024

Melting ice solves leap-second
problem — for now

Humans’ effect on the polar ice sheets is slowing Earth’s rotation, posing challenges for
its alignment with the official time standard. Two researchers discuss the science behind
the slowdown and the impact it has on timekeeping.

By Patrizia Tavella ™7 & Jerry ¥. Mitrovica =1
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A global timekeeping problem postponed by
global warming
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MHoronetHee atnaHtTunyeckoe Kkonebanme AMO
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ANHAMUNHECKAA MOAEAb
BPALLLEHNA 3EMAN
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Munk W.H., MacDonald G.J.F,,
The rotation of the Earth, 1960



YaHanepoBcKoe KonebaHue nontoca
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A Luni-Solar Connection to Weather and Climate
II: Extreme Perigean New/Full Moons and El Niino Events
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Abstract. An oscillation of about 6 years has been reported in Earth’s fluid core motions, magnetic field, ro-
tation, and crustal deformations. Recently, a 6-year cycle has also been detected in several climatic parameters
(e.g., sea level, surface temperature, precipitation, land hydrology, land ice, and atmospheric angular momen-
tum). Here, we suggest that the 6-year oscillations detected in the Earth’s deep interior, rotation, and climate are
linked together and that the core processes previously proposed as drivers of the 6-year cycle in the Earth’s rota-
tion additionally cause the atmosphere to oscillate together with the mantle, inducing fluctuations in the climate
system with similar periodicities.
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CynepnyHua B nepuree B6a13mn BeceHHero paBHOAEHCTBUA
cmewtatoTtea ¢ ~“90-netHum nepmogom Ha doHe 18.6-neten npeueccuum
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Yacbl ¢ ABYMA CTPENKAMWU — MepUreem mn y3som

nepuren P yzen
v v

Ob6opoTbl y3na

L. Nepsbiit 060poT 3a 18.6-17.7=0.9 roga
Btopoit o6bopoT 3a 27.2-25.4=1.8 rona
TpeTtun obopot 3a 55.8-53.1=2.7 ropa
YeTBepTbit 060poT 33 74.4-70.8=3.6 roaa
Matb obopoToB 3a 93-88.5=4.5 roaa
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MpuYnHa packayku u nogasneHms YaHanepoBCKOro KonebaHus

mas
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YanpasnepoBckoe kosiebanre v LOD ¢ 1840 r

X-KoopawvmHaTa

LD

HanagnepopcKoe KonebaHwkre
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BbiBOoAbI

CKopoCTb BpalleHna 3emMnn A4ocTuria makcmumyma B 2023 r v
Haya/la YMeHbLLAaTbCA, BONPOC 0 40H6aBOYHOMN CEKYHAE Bbi3blBAET
ANCKYCCUIO B NPECC, Mbl AYMAEeM YTO BblUNTATb CEKYHAY He
NOHA400OUTLCA, KOCBEHHO HA 3TO YKa3bIBaeT Pa3BOPOT T AT/IaHTUKM

YaHanepoBcKoe aBuxkeHue noatoca ncyesno s 2017-2021 v BHOBb
NoLwNO € n3MmeHeHnem ¢pas3bl Ha T, Kak B 1930 — e

B aMNIUTYAHbIX UBMEHEHMAX YaHA/1IepOBCKOro Bo3byxaeHus n LOD
obHapyKMBalOTCA CXOAHble AeKaaHble KonebaHusa

NHTErpanbHbIK aTMOCHEPHBLIN U OKEaHUYECKUN MOMEHTbI MMMY/1bCA
He BMOJIHE 3TO 0OBACHAIOT

Mbl CYUTAEM, YTO ABUXKEHUA NMHUN Y310B U ancua, IyHbl Bbi3bIBAOT
reopusnyeckme spPeKTbl, OTparKatoLmMeca Ha 3TUX ABEHMNAX

KOCBEHHO ancuaanbHO-HoAaNbHble 3pdeKTbl MOTyT NPOABNATLCA B
MEeTeopo/IornKn, rMaPo/IOrNnU, CEMCMONOIUN, KnnmaTte. Katoud K nx
MOHMMAHMIO MOKET AaTb U3yYeHMe BpaLEeHUs 3emMnu



Cnacmbo 3a BHMMaHue!




