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paBumeTpus

GRACE — coBmecTHaa cnytHMKosaa muccna NASA u DLR, Hanpas/ieHHasa Ha
U3yyeHue rpaBuUTaLMOHHOIO No/sfa 3eM/IU U ero BpEMEHHbIX Bapuauun.

3anyuieHHbie 8 2002 r. cnyTtHUMKKM GRACE KapTtorpadupyioTt rpasutaymMoHHOeE none,
U3MepAaA NosoXKeHne ABYX MAEHTUYHbIX CMYTHUKOB, HAaXOAALWMXCA Ha NONAPHOMU
opbute Ha BbicoTe 500 KM.

GRACE npekpartun paboty 8 2017 roay.

B 2018 roay 6b11u 3anyuieHbl 2 HOBbIX CyTHUKA, GRACE-FO, KOoTOpble NO3BOMAKT
NPoOu3BOANTb U3MepeHUs ¢ Bonee BbICOKOM TOYHOCTLIO.



lpaBuTaymMoHHoe none 3emnun GGMO3s

Gravity Anomaly (mGal)



JlaHHble B apxuBe

JPL TELLUS GRACE-FO Level-3 Monthly Land Water-Equivalent-Thickness
Surface-Mass Anomaly Release 6.0 in netCDOFFASCINGeoTIFF Formats
(TELLUS_GRFO_L3 JPL_RLOG_LMDY

COcean Pressure, GRAVITY/GRAVITATIONAL FIELD

Platform/Sensor: GRACE-FO/GRACE-FO ACC | GRACE-FOVGRACE-FO KBR. | GRACE-
FOIGRACE-FO SCA

Processing Level: 2

Longitude/Latitude Resolution: 1 degrees x 1 degrees

Start’/End Date: 2018-May-22 to Present

Description: The JPL monthly land mass grids contain land water mass anomaly given as
equivalent water thickness derived from GRACE time-variable gravity observations during the
specified timespan ... more

CS5R TELLUS GRACE-FO Level-2 Monthly Ocean Bottom Pressure Anomaly
Release 6.0 version 02 in netCDFFASCIGeoTIFF Formats

(TELLUS_GRFO_L32 CSR_RLOG _OCH_wi2)

GRAVITY/GRAVITATIONAL FIELD, OCEAN PRESSURE

Platform/Sensor: GRACE-FOIGRACE-FO ACC | GRACE-FOVGRACE-FO KBR. | GRACE-
FOIGRACE-FO SCA

Processing Level: 2

Longitude/Latitude Resolution: 1 degrees ¥ 1 degrees

Start/End Date: 2018-May-22 to Present

Description: The CSR monthly ocean bottom pressure grids are given as eguivalent water
thickness changes derived from GRACE-FO time-variable gravity observations during the
specified timespan in ... more

JPL TELLUS GRACE-FO Level-2 Monthly Ocean Bottom Pressure Anomaly
Release 6.0 version 02 in netCDF/ASCIGeoTIFF Formats

(TELLUS_GRFO_L3 JPL_RLOG_OHCH_w02)

GRAVITY/GRAVITATIONAL FIELD, OCEAN PRESSURE

Platform/Sensor: GRACE-FO/IGRACE-FO ACC | GRACE-FOVGRACE-FO KBR. | GRACE-
FOIGRACE-FO SCA

Processing Level: 3

Longitude/Latitude Resolution: 1 degrees x 1 degrees

Start’/End Date: 2018-May-22 to Present

Description: The JPL monthly ocean bottom pressure grids are given as equivalent water
thickness changes derived from GRACE-FO time-variable gravity obsenvations during the
specified timespan in ... more



O6pabotKka paHHbIXx GRACE

Mbl ncnonb3yem gaHHbie L2 penmnsa 6.3, obpaboTaHHble
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UcxopgHble aaHHble GRACE JPL RLOG6 YpoBHSA 2

init 04/2002

i ar 607 o907 1207 1507 180° —150° —2a° -8 -6 =3 o

i o 60" a0° 1207 1507 180° 1507 —12a° -8 -0 =3 o




MHOroKaHanbHbIM CUHIYAAPHDbINA CNEKTPaNbHbIX aHANU3

1) [MapameTtp 3agepxku (nara) L MCCA-~ 06061eHrne MI'K

MHorokaHanbHbIV cUrHana

X= (X Xpeens Xy )

BKNaAblBAETCHA B TPAEKTOPHYO MaTpuuy X

2) SVD — cuHrynapHoe pasroxeHue maTpuubl

X=USV'

3) [na kaxaoro CUHI'YNAPHOro Yncra s, BOCCTaHaBJIMBAETCA MaTpuLlia

1D-CCA — “T'ycenuna”

X'=suv',

N ycpegHeHnem BOonb noboyHblix gnaroHanen ('eHkennsaumen) BoCCTaHaBMMBaETCA
KOMMOHEHTa curHana

4) CxogHeble curHanel rpynnupytotes B [naBHble KomnoHeHTh! (Principal Components)
PC1, PC2, PC3...
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TpeHAabl nepepacnpepneneHnsa macc EeBpasnm no GRACE-FO

2025-2018
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HyTaumna n ABUKeHMne NOoNKCa
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OcCAQDAEHUNE CUTHOAQ CBODOAHOM HYTALMK 9APA FCN
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AOAFOBpeMeHHbIe U3IMEeHEeHNsa AAUTEABHOCTU CYTOK
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MMmManyus KaHT npepckasan
TOpMOXKeHUe 3eMJiu B 1754 T
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FEOACTPOHG

MpunueHble KonebaHUA yrnoBon CKOpocTH BpaweHus 3emnu B 2025 .
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) Latest estimates from mid-August confirm that the shortest days of
& ""\/$¢ 2025 fell around July 9, July 22, and August 5—but were not quite as
timeanddate short as the shortest day of 2024. “It seems Earth has started to

decelerate and the most extreme lengths of day have been left in 2024,”

. hotes Leonid Zotov.

arth Will Spin Unusi

Earth Will Spln Unusuz:

Since 2020, Earth has notched up unpr
again in 2025 around July 9, July 22, ai

Year Date Length of Day (LOD)
k By Graham Jones
w Published 16-Jun-2025. Changed 11-Jul-2025
2025 July 9 -1.34 ms (to be confirmed)
2025 July 10 -1.37 ms (to be confirmed)
2025 July 22 -0.88 ms (to be confirmed)
2025 August 5 -1.31 ms (to be confirmed)
2025 August 6 -1.32 ms (to be confirmed)

Sources: timeanddate.com, IERS [/, USNO [ . Estimates are based on observations
and models, and include systematic corrections and smoothing. Date: August 13, 2025.
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Earth Is Spinning Faster and

petready Fo - Geting St ot ust Had One OF The Shortest

Bﬁgan AS Eal measurements suggest weTe losing more than a Days E\/el” And M()l”e Al”e C()n’]ing

during the long days of summer.
By Jamie Carter, Senior Contributor. ( We're in a spin
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OOMNO/THUTENNIbHAA CERYHAOA - LEAP SECOND

BBOAUTCA YTObbl PACCOI/TACOBAHWE LLUKA/bI
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A global timekeeping problem postponed by
global warming
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KoadpduumeHT J,=-v/5C,, no SLR n GRACE v ero Bknag 8 LOD




[Bun»xeHne nontoca ¢ 1846 no 2025 n3 6tonneteHs EOP CO1
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TpeHA ABUXeHUA noatoca U
nocneneaHMKoBoe NOAHATUE
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Cornacue koadpopuumentos C,; S,;, no SLR n GRACE ¢

TpeHaaMM ABUMKEHUA NONKOCA
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Leonid Zotov, Christian Bizouard, C.K. Shum, Vera Zinovieva, Analysis of the Second Degree
Stokes Coefficients of Geopotential and Earth Rotation Trends, AIP proceedings & EGU-2018
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IlnHammnyeckaa moaenb
BpalWleHnAa 3eMnun
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Bo BpemeHHOM 0bnactu B yactoTHOM o6nacTn

Munk W.H., MacDonald G.J.F.,
The rotation of the Earth, 1960



YaHanepoBcKoe KonebaHue p 1 ero Bo3byxKaeHue y
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MOAYAb MEPUANOHAABHOTO AAM B
HAHAAEPOBCKOM AMATIA3OHE ECMWF AABAEHME
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CeBepo-ATnaHTnyeckoe konebaHme CAK




CeBepo-atiaHTU4Yeckoe KonebaHne NAO n gamtenbHocCTb cyToK LOD
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Declinoﬁoln of the Moon in Sep 2025 (gepeéiiag)

0 *

R * 21/09/25

+ DM

U 154

11 12 13 4 15 1 17 18 1% 20 21

22 213 24 |35 % X7 /3

*

=20 + +
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Bo3morKHas npuymnHa aHomannimm YaHaneposckoro konebaxHusa n LOD

 Full and New moon events in perigee | — - — - Chandler wobble
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BbiBoAbl

AaHHble GRACE 1 GFO no rpaButayMoHHOMY NOAKO 3eMnun
HEe3aMeHUMbI ANA MHOTUX reoPpU3nYECKUX NPUIOKEHNM

rpaBUTALMOHHOE Noae HaA 00/bLLIMMM TEPPUTOPUAM OTPAXKaeT
ANHAMUKY KIMMATUYECKNX BO3AENCTBUN HA NIeAHNKN, BEYHYIO
MEepP3/10TY, OKeaH, BOAHbIN HanaHc cylu

B 2020-e roabl pag napameTpos BpalleHUA 3emam NPpoABUN
aHOManbHOe noBeaeHMe: AekagHoe yCKopeHue BpalleHnAa 3emau
COBMAnO C 3aTyxaHnem YaHanepoBCKOro KosebaHma noaroca

AAHHbIE KOCMUYECKOM rPaBMMETPUM NO NepBbIM KO3dPULMNEHTAM
rpaBMTaLMOHHOrO NoAsA 3eMIM — CXKaTUio J, 1 acummeTpun C,, S,
NoOMOratoT onpeaennTb BKAa4 nepepacnpeaeneHmm macc B
aHOMaNMun BpaLLeHUn 3emnau

MaccoBaa KomnoHeHTa no gaHHbIM GRACE n GRACE-FO xopouwo
obbAcHAeT apend Noatoca, HO HE MOXKET 0O BACHUTb aHOMATUMN
YCKOpeHunA BpalleHna 3emam n nciesHoseHmne YaHaiepoBCKOro
Konebanua, npomnsoweawme c 2022 roaa






