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Lohie

B npepnaraemom BHUMaHWIO uuTateneit Otyete O HayyHbix pabortax no
reofesvuy OoTpaXeHbl pe3ynbTarbl  UCCNeaoBaHMiM MO TEMAaTUKE  CeKumii
MexayHapogHOW  accouuvaumu  reopesun, nposoaviBlumxcs B Poccuitckoin
Penepaunu U oTpaxeHHble B NyGavKaumsx 3a nepvoa-c¢ Hadana 1990 no koHel
1894 r. HecmOTPst Ha 3HAYUTENBHOE CHUXEHUE ACCUIHOBAHMIA B OTHETHLIV Nepuoa,
Hay4HbIE UCCneaoBanua B 06nacTi reoaesun NPOBOANANCH NPAKTUNECKMU MO BCEM
HanpasneHuaM. B  0COGEHHOCTU 3HAYUTENbHLIMU  pPE3yNbTaTaMy  SBUIUCH:
3aBepLIeHe NOCTPOSHUA rOCYNAPCTBEHHOW reone3nyeckon CeTn u ee cTporoe
YPaBHUBAHUE, W3YYEHWE TPaBUTALMOHHOIO NOAS U reouMaa No CryTHUKOBOWM
anbTMETPUY; AanbHEwes NOBLIEHUe TOYHOCTY abCoMOTHBIX TPaBUMETPOB U
NPUAMBHOW annapartypsl; 3Ha4uTeNbHbi nporpecc B o6nactu kak coOCTBEHHO
VISYNEHUR NPVWAMBOB U HyTauun 3emin, TaK U UCNONb30BAHUS MNPUINBHBIX
Haﬁmoneuuﬁ C LEeNbi0 N3Y4EeHUsT NOKAbHBIX HEOAHOPOAHOCTEN YNPYrMX MOAyNen
3EMHOM KOpbi. SHAYUTENLHO NPOABWMHYTHI PaboTbl B O6NACTU  U3yHEeHWs
COBPEMEHHBIX ABVXEHWA 3EeMHOW KOPbl Kak B COBEpLUEHCTBOBAHWWA METOO0B
maremaTtuueckon o06paboTku pesynLTaToOB MNONEBLIX W3MEPEHWH, Tak U B
06061UEeHHOM MHTEPNIPETALMM C UCNIONL30BAHUEM Fre0AEe3NYECKUX, FEOPUSUUECKUX
n reomopgonornyeckux aAaHHbix. Cratbm OTyYETa HANUCaHbl YNEHaMKU CeKLMK
reoaesun HauvmoHanbHoOro reopuanyeckors KoMureTa.

MapnaHne ocyulectsneHo npu noanepxke Poccuiickoro ¢oHpa
dyHAaMeHTanbHLIX uccneaosanuii. Mpant N 95-05-30531.

OtBeTcTBEHHbI peaakTop
DOKTOP TEXHUHECKUX HayK

M.T.Mpunenun

© HauuoHanbHbi reodpusmyeckun komuter PAH, 1995 r.
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The National Report to the International Association of Geodesy, IUGG, contains
a brief description of resuits of research, carried out on the topics of the Sections
of the Association by the geodesists of the Russian Federation, and a list of
References for the period of 1990-1994. Despite considerable reduction in the
financing of observatiens, the scientific studies were carried out practically in all
branches of geodesy. Of particular importance are the following achievements:

- the accomplishment of the State Geodetic Network and its precise adjustment;

- the study of the gravity field and of the geoid by satellite altimetry;

- higher precision of absolute gravimeters and of tide instruments; significant
progress in the study of the Earth's tides and the Earth's nutation and in the
application of tidal observations for the study of local inhomogeneities of elastic
modules of the Earth’'s crust;

- considerable progress was attained in the study of recent crustal movements
both in mathematical processing methods of field measurements and in generalized
interpretation by application of geodetic, geophysical and geomorphological data.

Individual parts of the Report were prepared by the members of the Section of
Geodesy of the National Geophysical Committee of the Russian Federation. Prof.
M.T.Prilepin, Chairman of the Section of geodesy, is the Editor of the Report.

Editor:

Professor M.T.Prilepin

'1-2-1538
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1. The Basic Geodetic Networks

2.S.Khaimov. Moscow. Moscow State University of Geodesy
and Cartography

The review contains the classification and estimation of the accuracy of the
updated State Geodetic Network of Russia, describes the prospects of its further
development and improvement, and indicates the stages and methods of
adjustment of the State geodetic Networic. The review also presents the results of
scientific research and experiments with the new instruments and technology in
geodetic science and practice; i.e., the establishment of a metrological site or
attestation of  satellite receiving-computational units, the elaboration of
geoinformation systems, participation in solution of ecologicai problems of the
country, description of research in ciassical geodetic methods.

2. Space Geodesy

P.P.Medvedev. Moscow. National Geophysical Committee,
Russian Academy of Sciences

S.K.Tatevyan. Moscow. Astronomical Institute,

Russian Academy of Sciences

The space geodesy studies in Russian were mainly aimed at exploitation of
space geodetic satellites GEO-IK equipped with radioaltimeters, laser reflectors,
and range-rate tracking systems. The GEO-IK2 satellite with a radioaltimeter of
decimeter accuracy is now being elaborated. Thirty million satellite measurements
were used to obtain the parameters of the Earth’s ellipsoid and the transformation
parameters of the geodetic system of coordinates, and also the parameters of the
Earth’s gravity field, gravity anomaiies and undulations of the geoid on the oceans.
At the Astronomical Institute, RAS, the data base of laser observations is being
augmented for determination of parameters of the Earth’s rotation and for the
studies on the Wegener Project.

3. Precise Gravimetry

A.V.Kopaev. Moscow. Astronomical Institute of the Moscow
University

The Russian Fundamental Absolute Base Station Network includes stations
observed from 2 to 5 times during 1983-1994 with a set of 4 absolute gravimeters
exhibiting a precision of about 5-10 vGal. Nontidal gravity variations with the same
device can be monitored with an uncertainty of about 2-4 mcGal reaching 24
mcGal for Petropaviovsk-Kamchatskii (observed twice with GABL).

Vertical gravity gradients at the Lomonosov Fundamental Gravity Base Station
have been observed four times in 1991-1992 with two Sodin gravimeters.

The micronetwork at BIPM, Sevres, was observed with two Sodin gravimeteres
in February and June, 1994.

New instruments for tide gravity recording were developed at the Astronomical
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Institute of Moscow University on the base of Sodin quariz gravimeters equipped
with CCD-scales and a small portable tilting installation for absolute calibration with
precision of about 0.3 %. First tests demonstrate the drift of 3-5 mcGal/day and
accuracy of hourly values of about 1 mcGal.

4. Marine Gravimetry

P.A_Stroev. Moscow. Shteinberg Astronomical Institute,
Moscow State University

The 1990-1894 period was a time of significant activization of marine
gravimetry in Russia, in particular with regard to the elaboration and construction
of new instruments, of new methodological and technologica! approaches to gravity
measurements and their processing and application. The role of satellite
measurements of gravity field parameters and the importance of the aitimeter
method of study of the surface of the World Ocean and of the geoid have greatly
increased during the last four years.

This activization of marine gravimetry was due to the process of conversion
of defence industry which made available theoretical and instrumenta! results  of
many defense institutions for application in science and economics, for example,
the practical achievements of the Central Research Institute "Elektropribor”, of
the Centrai Research Institute "Del'fin”, of the State Institutes for Navigation and
Hydrography, of the institute of Automatics and Electronics, and others.

A great impetus to gravity field research and its interpretation was conveyed
by the availability of the previously "secret” gravimetric materials. The same is true
of regional data on land and in the ocean and of detailed measurements.
Naturally, this is primarily applicabie to the territory of the Former Soviet Union.
The Ministry of Defence of Russia made accessible the detailed gravimetric data
of measurements, with 10 km resolution (5° x 7°.5 areas) and with accuracy higher
than 0.5 mGal, which cover the entire territory of the USSR from 1950 to 1985
and makes up more than 10 million points.

Finally, the results of study of the gravity field and of the geoid from satellite
altimetric data, accomplished by Russian scientists on the basis of their own
observations, were published for the first time.

The civil industrial and scientific organisations became increasingly active as
weil. The studies are carried out in a wide range of problems of gravity
observations in motion, including theoretical achievements, elaboration and
construction of equipment, preparation and metrological attestation of research on
sea, accomplishment of expenmental and industrial measurements.

5. Earth’s Tides and Nutation

S.M.Molodenskiy. Moscow. institute of Physics of the Earth

The main aim of our investigations includes the theory of the Earth’s tides and
nutation, as well as the construction of the models of the internal structure of the

Earth, which are based on the results of astrometric and tidal measurements.
The main results are:
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1. More rigorous theory of the Earth's forced nutation is constructed, which
includes effects of the mantle’s unelasticity, effects of the liquid core
compressibility and heterogeneity, effects of the core-mantle topography and

effects of dissipative core-mantle coupling.
2. Based on new VLBI data some new estimations of unelastic properties of the

mantle are obtained.
3. The estimations of the real accuracy of some moqern expansions of

tide-generating forces are obtained.
4. Some problems of interpretation of tidal data on tilts and strains in the

vicinities of- cavities are considered.

6. Recent Crustal Movements

V.1.Kaftan. Moscow. Central Scientific Research Institute of Geodesy,

Aerophotosurvey and Cartography
D.A.Lilienberg. Moscow. Institute of Geography, Russian
Academy of Sciences

The basic results of study of recent crustal movements during the period of
1991-1994 are discussed. The field measurements were carried out on a limited
scale and mainly within international cooperation projects. The specialists

concentrated their efforts on theoretical aspects and on generalization and -

interpretation of available observation materials. A Service for control of
deformations of the Earth’s surface is being organized in the frame of the Federal
Service of Seismological Observations and Earthquake Prediction. The methods
and software for mathematical processing and analysis of results of repeated
geodetic measurements are being improved, as also the methods of joint

interpretation of geodetic, geophysical, geomorphological and other types of

observations. The methods and technology of observations are elaborated to
obtain seismoprognostic information. The results of study of geodeformations in
tectonically active areas of Russia are generalized. The territory of the Caucasus
and of the Caspian and Aral seas is thoroughly studied, because the state of high
seismic activity is expected there for the next few years. The observation series of
many years of the level of the Caspian Sea indicate a possible cessation of its
rising. Justification is presented of the hypothesis of the wave character of regional
geodynamic processes. The peculiar features of deformation of the active
geological structures of the Baikal rift zone and of the Olekmo-Stanovoi seismic
zone were investigated. In Yakutia, a deformation precursor of a strong
earthquake is recorded. Studies are carried out of the regularities in the seismic
and volcanic-tectonic deformations in Kamchatka. The data of global observation
with space geodesy technique are analysed to evaluate the planetary kinematic
characteristics. The space-time regularities are revealed in the variations of
horizontal deformations in geological structures of different ranks and in the
lengths of the measured lines. The theory of the autowave origin of geodynamic
activity is developed. More than 200 scientific papers were published; the contents
of 150 of them are briefly described in the Report.
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1. ONOPHbLIE MTEOOE3UYECKUE CETU

3.C.Xaumos. Mocksa. MOCKOBCK#i4 rOCYAaPCTBEHHbIN
yHMBEpPCUTET reofiesuu n kaptorpadpuu

Mpueepera knaccUPUKaLUa ¥ OUEHKa TOHHOCTM NOCTPOEHMUs COBPEMEHHON
rOCYAapCTBEHHOW Me0AE3MHECKOR CETH POCCUM U NEPCNeKTUBLI €€ NaNbHENLETO
pa3BUTUS U COBEPLIEHCTBOBaHUA. ONUCHIBAIOTCA 3Tansi U METOAR! YPaBHUBAHUA
rOCYAAPCTBEHHOM rE0AE3NHECKon CETH.

MpuseneHbl peaynbTaTsl Hay4HO-MCCNEA0BATENBCKMAX U SKCNIEPUMEHTANBHBIX
paboT N0 UCNOMBI0BAHMIO HOBOW TEXHUKM W TeXHONOruuM B reofe3uHecKon Hayke
W MpaKTMKe: MO CO3AAHWIO METPONOTUNECKOro MOMAWMroHa Ans atrectauuu
CNYTHUKOBbIX MPUEMO-BbINUCIMTENBHBIX  KOMMNEKCos;, 1o paapaboTke
reoMHPOPMALMOHHBIX CUCTEM; Y4SCTUIO B PELeHWM 3KONOTUHECKUX npobnem
CTpaHbi, a TaKke OnucaHbl WCCNEeAOBaHMA, OTHOCHWMECH K KNaccu4ecknum
reone3uyecKuM MeToaaMm.

MocTpoeHue COBPEMEHHOM rocynapcTBEHHOW reofe3nyeckon cetu Poccuu n
npyrux cTtpan CHI sasepwexo & 1990 r. CeTb COCTOWT W3 KOCMWYECKOW
reofe3ndeckon cetu (KI'C), BonnepoBCcKo reopeavueckon cemm (ArC),
aCTPOHOMO-Frecae3n+eckom ceTu 1-ro u 2-ro knaccos (ATC), reonesudeckux ceTe
cryuienus 3-ro u 4-ro knaccos (I'CC).

KIC coctouT w3 20 CTauuoHapHbiX MNOCTORHHO ~ AEWCTBYIOULUX
ACTPOHOMO-TE0AE3UHECKUX TMYHKTOB, FEOUEHTPUHECKWe KOOPAMHATH KOTOPbLIX
onpegdeneHst NO  AONNEPOBCKUM, AANbHOMEpHBIM U doTorpapu-ecKum
nabnoaennsm UC3 u cuctems TEO-UK [13] npu cpeaHeMm paccToaHun Mexay
fiyHKTaMy OKONo 1 ThiC.KM.

[rC coctout 13 110 NyHKTOB NPy CPEAHEM PacCTOAHUMU MEXIY HUMU B 500 km,
B83aUMHOE NONOXEHUE KOTOPbIX ¥ MECUEHTPUHECKME KOOpAUHATLI onpeaeneHst no
ponneposckum HaGnopervam UC3 cuctemel "Tpausut”. i

AIC coctouT w3 164306 nynktoB 1-rO ¥ 2-rO KJaCCOB, “3 KOTOPbLIX 5%
OTHOCUTCS K NMyHKTaMm |-ro knacca, a ocranbHele - KO 2-My knaccy. llpun aToM
ceTs |-ro knacca NpencTaBNAET CUCTEMY NOAUTOHOB, NEPUMETPOM B 800-1000 km,
COCTOSWMX M3 LenoYeKk TPEYrONbHWMKOB, HETHIPEXYrONbHUKOB U LIEHTPaNbHbIX
CUCTEM, NPONOXEHHbIX BAOME MEPUOUAHOB ¥ napannenei co cpegHeih ANMHOM
cTopoHbl B 25-30 KM M AMWb HA CEBEPO-BOCTOKE CTpaHbi - CMIOWHYIO CEeTb
TPEYrofILHUKOB C A/IMHOW CTOPOHLI B 50-70 xm. CeTs 2-ro knacca - 3710 CrnowHas
CETb TPEYrOALHUKOB C AMMHOM CTOPOHSL! OT 7 A0 20 kM, 3anNONHAIOWAS NONUITOHb!
l-ro knacca.

Cets AFC B OCHOBHOM NOCTPOEHa METOOOM TpUaHryisuuun (6onee 95%
NYHKTOB) ¥ B HE3HAYMTENILHOW CBOE#H HacTH - NONMIOHOMETPUN. B Helh uamepeHo
7872 6a3ucCHbiX NUHMK U onpeneneHo 3584 acTPOHOMUYECKUX MYHKTOB [32].
CpenHeksaapatuyeckasi owmbka U3MepeHus yrios, NoAcTaHHas no dopmyne
®eppepo, CoCTaBuna B TpUaHrynsuum I-ro kiacca 0,657, a Bo 2-m knacce - 0,9".
HeBR3kM TPEYroNbHUKOB HE MPEBbilliany COOTBETCTBEHHO 3un4". OTHOCUTENBHAR
owmbka Ga3nUCHBIX CTOPOH M aCTPOHOMMMECKUX ONpEefefieHwWi Ha  MyHKTax
Nannaca cocrasunu 1:370000, wwpot 0,36", gonrot 0,04 s v asumyToB 3,20

ICC coctout u3a 170 Tuicsd NYHKTOB 3-r0 # 4-rO KNACCOB, NOCTPOEHHbLIX B
BUAE BCTaBOK B CETU CTapluMx KIaccos Npu LnvHE CTOPOHbI B 5-8 kM - B 3-M
xnacce u 2-5 km - B 4-m knacce. OHa NOCTPOEHa Kak METOAOM TPUAHTYNALWK, Tak
W MeTomaMu  NOAMroHoMeTpuu W TpunaTtepaumu. CpeanexsagpaTuHeckue
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