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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.



lpaBuTayunmoHHoe none 3emnn 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-~ 06061enrue MI'K

MHorokaHanbHbIV cUrHana

X= (X Xpeens Xy )

BKNaAblBAETCHA B TPAEKTOPHYO MaTpuuy X

2) SVD — cuHrynsipHoe pasnoxeHue maTpuubl

X=USV'

3) [InsA KaXaoro CUHryMsApHOro Y1cna S, BOCCTaHaBNMBaeTCs MaTpumua

1D-CCA — “T'ycenuna”

X'=suv',

N ycpegHeHnem BOonb noboyHblix gnaroHanen ('eHkenusaumen) BOCCTaHaBINBaAETCS
KOMMOHEHTa curHana

4) CxogHble curHanel rpynnupytotcs B [naBHble KomnoHeHThl (Principal Components)
PC1, PC2, PC3...
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TpeHAabl nepepacnpepneneHnsa macc EeBpasnm no GRACE-FO

2025-2018
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HyTaumna n ABuU*KeHune NoNKCa

Mpeueccua (Bekosas) n HyTauma (nepuogmyeckas)
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Mpeueccua n HyTauma npoucxoaAat noa aencranem JlyHbl n ConHua
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HeKoTopble anemeHTbl TEOPUN ABUMKEHUA NOAIOCA
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OcCAQDAEHUNE CUTHOAQ CBODOAHOM HYTALMK 9APA FCN
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AOAFOBpeMeHHbIe U3IMEeHEeHNsa AAUTEABHOCTU CYTOK
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MMmManyusa KaHT npepckasal
TOpMOXXeHHue 3eMJiu B 1754 1
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FECKNE ®AKTOPbBI 1 MOTIr04A

FEOACTPOHOMME

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 Bkiag 8 LOD




[Bun»xeHne nontoca ¢ 1846 no 2025 n3 6tonneteHs EOP CO1
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TpeHAa ABUXKeHUA NOAKoCa U
nocneneaHMKoBoe NOAHATUE

A.
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Cornacue Koapopuumentos C,, S,; no SLR n GRACE ¢

TPpeHaaMM ABUXKEHMA 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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[BmxeHne nontca
no gaxHHeim EOP CO1
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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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Meteorological excitation of interannual polar motion by
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Abstract

Variations of the atmospheric angular momentum {AAM) is responsible for almost all of the observed
length-of-day (LOD) variation on time scales from several days to several yvears, and much of the observed
polar motion on the intra-seasonal time scale. El Nifto/Southern Oscillation (ENSO) and Quasi-Biennial
Oscillation (QBO) have been singled out to successfully explain interannual LOD variations. However,
excitation sources for the interannual polar motion, including the 14 month Chandler wobble, have not been
positively identified. This paper studies the correlation of the observed polar motion ¥ with the North
Atlantic Oscillation (NAO), an interannual, mid-latitude. north-south seesaw in the atmosphere-ocean
system. An index (NAOI) used as a proxy to measure the strength of NAO is compared with the observed
interannual polar motion excitation during 19641994, Cross-correlation functions and coherence spectra
demonstrate significant correlations between NAOI and W, especially in the x component as expected from
MNAO’s location and general pattern. This constitutes a positive identification of excitation of interannual
polar motion by a metecrological system. Furthermore, our corresponding results with respect to ENSO
strongly suggest that a combination of meteorological systems will better explain the observed interannual
polar motion and perhaps the Chandler wobble. [© 1998 Published by Elsevier Science Ltd. All rights
reserved

B.F. Chao. Y-H. Zhou|Geodynamics 27 (1999) 61-73

Fig. 4. Idealized schematic pattern of the North Atlantic Oscillation (after Wallace and Gutzler, 1981).
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CeBepo-atiaHTU4Yeckoe KonebaHne NAO n gamtenbHocTb cyTOoK LOD
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ATnaHTU4Yeckaa mHoronetHAa ocunnnauma AMO

Monthly values for the AMO indek, 1856 - 202
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Declinoﬁoln of the Moon in Sep 2025 (gepeéiiag)
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Bo3moXKHasa npuymHa aHomanmnim YaHaneposckoro konebanua n LOD
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BbiBoAbl

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

rpaBMTaLMOHHOE nose Hajd 6oNbLMMM TEPPUTOPUAM OTPAXKaET
ANHAMUKY KIMMATUYECKNX BO3AENCTBUN HA NIeAHNKN, BEYHYIO
MEepP3/10TY, OKeaH, BOAHbIN HanaHc cylu

B 2020-e roabl pag napameTpos BpalleHUA 3emam NpoABU
aHOMa/IbHOe noBeAeHUe: AeKaaHoe YCKopeHMe BpalleHnAa 3emMnu
COBMAnNo C 3aTyxaHnem YaHanepoBCKOro KonebaHma noaroca

AAHHbIE KOCMUYECKOM rpaBMMETPMM NO NepBbIM KO3dPULUMNEHTAM
rpaBMTaLMOHHOrO NoAA 3EM/IM — CXKaTUIo J,  acummeTpun C,, S,
NoOMOratoT onpeaennTb BKAa4 nepepacnpeaeneHmnm macc B
aHOMa/INK BpaLLEHUN 3emnn

MaccoBaa KomnoHeHTa no gaHHbIM GRACE n GRACE-FO xopowo
obbAcHAeT apend Noatoca, HO HEe MOXKET OO BACHUTbL aHOMATUMU
YCKOPEeHUA BpalleHmna 3emam n nciesHoseHne YaHas1epoBCKOro
Konebanua, npomnsoweawme ¢ 2022 roaa
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Arctic Sea Ice Ties for 10th-Lowest on Record

Satellite data show that Arctic sea ice
likely reached its annual minimum
extent on September 10, 2025.

Image of the Day for September 19, 2025
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fussia P J. Hezel et al.: Arctic sea ice in CMIPS extended RCPs
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KannTtaH ronioBHOro yHmBepcarnbHOro atomHoro negokona "Apktmka" ®Iyri "Aromdrnot"
Anekcanap CKkpsaduH untaet nekumto o lNepcnektuBax oCBOEHUSA APKTUKM
19 uionsa B pamkax VI pectmuans Pycckoro reorpadpuyeckoro obuwectsa (PIO) B 3apsabe.

Poccus 1

BockpeceHbe,
14 CeH

MoHepenbHUK,
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Mpembepa. "TyTe. K 80-neTuio aTOMHOU NPOMBILLNEHHOCTH"

Toica4n KWJIOMETPOB CHEXXHOIO 6esMonems, CYpOBbl€ MOPO3bl K ﬂpOHMSbIBa?‘OLLI,MPI BETEP,
06MaH4YMBO XpynKas KpacoTta nbaa. 310 APKTMKG, Kpaﬁ 3EMIK, TOE, NO CNoBam OAHOI0 U3 repoes
d)l/lﬂ bMa, Aiylla YenoBeKa BCTpevaeTcs ¢ KocMocoM. MoxeT 6bITb No3TOMY BEKaMW 3TU TPEBOXHble

MNpembepa. "MyTb. K 80-neTuo aToMHOW NpOMBILLNEHHOCTU"

ThICAYN KUIOMETPOB CHEXHOIO 623MO/BUA, CYPOBbIE MOPO3bl U MPOHU3bIBAKOLLMA BETED,
06MaHUMBO XPYNKas KpacoTa NbAa. STO ADKTHKA, KPaid 3eMIK, TAE, M0 CII0BaM O IHOMO U3 repoes
(hunbMa, flylua YenoBeka BCTPEYaeTes ¢ KOCMOCOM. MOXeT 6bITh NO3TOMY BeKaMU 3TU TPEBOXKHbIe
MPOCTOPbI MaHWIW Nofeil 6ecCTPALLHbBIX U POMAHTUYHBIX, 3[16Cb COBEPLUIANMCH Benuyaiiuve
OTKPbITHS, CMELUMBANVCh MOABUT U Tparefus, oT4asHue, HaaeXabl U ropAoCTb Nobedbl. 34ech
TBOpUNaCh HCTOPUS OTPOMHON CTPaHbI - NPOKNaAbIBancA CeBepHbIA MOPCKOM MyThb. B 3ToM dunbMe
MpOLUOE BCTPEYAETCH C HACTOALLMM, M CETOfIHALLHME FepOM, KanuTaHbl U KOMaHbl CBEPXMOLUHbIX
ATOMHbIX JIE0KONOB, Kak U UX NPEALIECTBEHHUKM, OTNPaBNsIOTCH B PEWC, faXe He npegronaras,

]
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POCCUEMN
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OTtyetr MeXnpaBmUTeNbCTBEHHOM FPYMNMNbl 3KCNEPTOB NO U3MeEHeHMUI0 Kanmata MIMUK

®
IDCC REPORTS SYNTHESIS REPORT WORKING GROUPS  ACTIVITIES NEWS @ FoLLow A SHARE

CALENDAR

) Assessment

ng Group | contribution was released on 9
August 2021. The Working Group Il and I
contributions were released on 28 February and 4
April 2022 respectively. The Synthesis Report was
released on 20 March 2023.
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Climatic Change (2022) 172: 40
https://doi.org/10.1007/s10584-022-03387-y
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National attribution of historical climate damages
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Climatic Change (2022) 172: 40
https://doi.org/10.1007/s10584-022-03387-y

National attribution of historical climate damages
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N3meHeHMA rnobanbHOro cpegHero yposHA Mmops
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N3meHeHUa ypoBHA mops ¢ 1993 no 2018 r
No CBOAHbLIM AAaHHbIM anNnbETUMETPUMN

SL trend 2018-1993

o 30 60" 30 120° 150° 180° -150° —120° -80° —&0° -3 0

! !
-60.0 -20.0 0.0 20.0 60.0 80.0 1200
processed by L. Zotov



Global mean sea level change (2005-2013):

The budegt
N3meHeHnA ypoBHSA MOps = cTepuyeckasi + MaccoBasi KOMMOHEHTA

30 | Observed GMSL

2.78 £0.32 mm/yr

20 | (altimeters)

Q Ocean mass:

2.0 £0.11 mm/yr
(GRACE)

10 -

0.77 £ 0.28 mm/yr
(inferred warming
Alti. — GRACE: 0-bottom)
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Sea level (mm)
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Time (yr)

So what about the deep
ocean contribution
(<2000m) ?

Note: uncertainty here just simple fit-uncertainty

W. Llovel, J.K. Willis, F.W. Landerer and |. Fukumori



Kak nomeputb maccy OKeaHa:
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Ctepunyeckas Hectepuueckas
KOMMNOHEHTA KOMMOHEHTa

) fw’ o ‘-)\_} \éj'q;" ,
CnyTHMKN-6nnsHeubl GRACE Busyanunsauma rpaBuTaLMOHHOMU

Gravity Recovery And Climate Experiment mopenu 3emau no gaHHbim GRACE




TpeHAbl NnpuaoHHoOro aasneHusa no gaHHbiIM GRACE
Ocean Bottom Pressure (PC 1), Don Chambers data

PC 1 2003-2015
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Greenland ice sheet and surrounding glaciers/ice caps

Updated from Velicogna et al.,
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Ancmaly of NH

Mass Balance Snow Cover Extent
L

(A) Surlace air temperature anomaly north of 65°N

(B) Anomaly of sea ice extent (NH)
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{D) Anomaly of snow cover extent (NH)
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(E) Glacier mass balance (_global)
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(F) Anomaly of sea ice extent {SH)

{G) Surface air temperature anomaly south of 65°S
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Onon3eHb bataranka B AKyTnmn
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TpeHAabl nepepacnpepneneHnsa macc EeBpasnm no GRACE-FO
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249 Cedupn-Pya
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BanaHune Ha BpaweHue 3emnu

BucokocHas cekyHpa: kak Ha ckopocTs ITockonsKky LOD ompeziengeTcs Kak AIHTEIHOCTS CPEIHHX CONHEUHEIX CYTOK,
BPALLEHMA NNaHETb BMAET KUTalcKas
nNoTHHa TpeGyeTcs JOMHOKEHHE YTIOBOH CKOPOCTH OTHOCHTEIEHO 3Be3]( Ha KO3 QHIHEHT

k =1.002737909350795.
IloncTaBiss 3HAUEHHA moJIydacM:
W*k = 7.272205216643854x107 pan/c
Torga n3MeHeHHne JIHTeIBHOCTH CYTOK MOZKHO HaHTH KakK
ALOD = 2rk/w — 27k/$}
OTK}I,D;&, IIpPH IIOJCTAHOBKE BBEIIIC HA3BAHHBIX 3Hat{6HHﬁ, MONYUHM:

ALOD =9.7x10% ¢

TaxkuMm oOpazoM, motepu 376 [ HITaTOHH BOABI, KAaKYK MBI HaOIogaeM I

MnoTuka <Tpw ywensay s Kutae

3o0t1oB JI.B.

Kacms 3a ~10 5et, mpogo/KHTeNEHOCTh CYTOK COKPAaTHTCA IPHOIH3UTENIBHO Ha
9.7 MHKPOCEKYH/IBI.
[To cpaBHEHHIO C HalllyMeRBIIell HOBOCTRIO 32 aBTOPCTBOM beHa Hao o
KypcoBas padora 3aMe/IlIeHnH BpanieHns 3eMin Ha 0.06 MKc KuTaiickoil Jamooil “Tpu yienbsa”
OpexoBoii A. A. o0peMoM 40 KM?, pacIionokeHHOI Ha peke SHIBE 013 Yxand [10], apdekr

Baxy 2025 Kacnus 3HaunTenpHO OOMBIIe U IPOTHBOHAIPABIIEH,
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