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Fig. 5. The dependence of turning torque of th&rayblock on tightening torque
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EVALUATION OF THE ACCURACY
OF THE GLOBAL GRAVITY MODEL EIGEN-6C2 IN COMPARISON
WITH THE MODEL EGM2008 IN RELATION TO POLOTSK GEODY NAMIC PROFILE

KIRILL MARKOVICH
Polotsk State University, Belarus

Polotsk geodynamic profile was created in 2004henttasis of geological, geophysical and seismo#bgic
studies [1, 2, 3], carried out in Polotsk-Kurzename of tectonic faults. This belt isolated relayveecently in
the body of the East European Platform group ofaggsts and geophysicists of the Institute of Gemaistry
and Geophysics of Belarus on the basis of gramignetic anomalies and seismological data [1].

Polotsk geodynamic profile includes 12 leveling dlemarks, the centers of which are laid at a depth o
3.0 meters (Fig. 1). Eleven leveling benchmarksewaid in 2004Ne 59 leveling benchmark included in the
previously established network of state high-piieci¢eveling.

As you know, the height anomaly is one of the ctiaristics of the anomalous gravity field distrilont
on the earth surface which can judge the degrémwwiogeneity or heterogeneity of the local grawitaai field
of the Earth in the study area. Assuming that thigomogeneity of the gravitational field in the tairg
geodynamic profile caused by the presence of inlygmeities in the earth's crust, it is expected thahges in
height anomalies in the profile will be observedstfof all, on the faults.
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Today thedetermining of the height anomaly is gassin two ways: using gravity data and a
combination of satellite and leveling measurements.

W e ww =

Fig. 1. Scheme of leveling benchmarks on Polotsidgeamic profile:
1 — leveling frame public network; 2 — over laigdéing frame; 3 — the road;
4 — line leveling; 5 — the expected fault
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Fig. 2. The design leveling benchmarks on Poloskdgnamic profile
(basic dimensions are in centimeter)

In accordance with the theory of Molodensky anomhgights anywhere in the earth's surface is
calculated as the difference between geodégiand normal height&d,," [4]:

¢™=Hy —Hw". 1)
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The simplest method is based on a combination tefliéa and leveling measurements. With the help of
satellite measurements obtained geodetic héightand with leveling, reduced to a system of norh&ghts —
normalH,,". In summary:

(=Hgur—H pyeine (2)
To calculate the height anomalies using gravitydhere is a strict theory and methods of compuriati

Molodensky [5]:
R

¢= : 3)
ary([ (g-y+39) B(W) dw

where ¢ —v) — gravity anomaly;
R — radius of the sphere, which is the same surfatigeogeoid [4];
dg — refines the amendment;

S(LIJ):COS%— 65in%+ + 5cod - 3casO In(s%ﬁ s% —function Stokes;

Y — spherical distance from the current point togbint that defines the perturbing potential.

As a result, estimated accuracy of the global gyaviodel EIGEN-6C2 in comparison with the model
EGM2008 for Polotsk profile anomalies by comparthg heights of frames obtained using gravity models
EIGEN-6C2, EGM2008 and height anomalies derivethaglifference between geodetic and normal heights.

Coordinates of the points for which the heightaniesavere determined are presented in Table 1.

Table 1 — Coordinates of the points

pointname latitude longitude height (meter)
2898 N55°32'38,9" E28°47'12,5" 159,998
3895 N55°32'27,8" E28°46'45,0" 163,352
3902 N55°34'42,2" E28°46'47,4" 150,085
59 N55°30'19,6" E28°44'54,6" 149,273
5960 N55°35'19,6" E28°47'22,7" 162,723
6931 N55°32'39,9" E28°46'45,5" 161,913
7100 N55°33'41,2" E28°47'03,2" 152,858
7130 N55°30'46,4" E28°45'44,0" 154,649
7701 N55°31'53,9" E28°47'04,8" 163,448
7873 N55°32'15,5" E28°47'01,9" 165,143
8372 N55°31'12,7" E28°45'58,6" 155,879

For height anomalies in designated areas by mot@ER-6C2 and EGM2008 used data Calculation
Service sitelnternationalCentreforGlobalEarthModel&CGEM. Height anomalies models derived from tiyeo
Molodensky approximate formula Bruns (4) [6]. Thelues of height anomalies relative to WGS-84 edligs
obtained by the gravity model are presented ingabl

(=L, (4)
Y
Table 2 — The height anomalies obtained from tlaeity model
pointhame { EIGEN 6C2 { EGM2008

59 20.639 20.613
7130 20.612 20.586
8372 20.595 20.570
7701 20.556 20.532
7873 20.547 20.523
3895 20.546 20.522
6931 20.540 20.516
7100 20.507 20.483
3902 20.483 20.459
5960 20.456 20.432

The anomalies of heights obtained from the gramitydel EIGEN-6C2 and EGM2008 regarding point
Ne59, taken as a stable shown in Table 3.
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Table 3 — Values of height anomalies regarding {sirb9

pointhame 59 7130 8372 7701 7873 3896 6931 7100 2 3905960
EIGEN-6C2 0 -0,027 | -0,044| -0,084 -0,093 -0,093 -0,099 -0,13%€,156 | -0,183
Incrementsyl 1
EGM2008 0 -0,027 | -0,043| -0,081 -0,09 -0,091 -0,096 -0,13@0,154 | -0,181
Incrementsyl

Comparable with gravimetrical data information abtinie anomalies of heights was got with the use of
results of GPS-measuring and geometrical levelimgrmation is got by comparison of differencesgebdesic
heights between leveling benchmarks of profile Eveling benchmarkse 59, certain from satellite data, with
exceeding between these pointfound from the gedsaéteveling. Thus, in second case the anomallgeaght
was determined on a formula (4) [7]:

|
g :(le_ijgsg)_zh! (4)
Me59

where(, — is an anomaly of height on currgetiepe in relation topoiniNe 59;

H° u Hsg — geodesicheights of current point of profile @aiht Ne 59, got from satellite data;

>h — total exceeding on a profile between paMat59 to current point, found from the geometrical
leveling.

Values of anomalies of height in relation to a p&n59 (anomalies of heights in relation to the ebips
of WGS-84), got on results GPS-measuring and legefiresented in a table. 4.

Table 4 — Anomalies of height in relation to a pditb9, got on results GPS-measuring and leveling [7]

pointname heightofkvazigeoid, m

59 0

7130 -0,032
8372 -0,052
7701 -0,085
7873 -0,098
3895 -0,104
6931 -0,106
7100 -0,134
3902 -0,151
5960 -0,197

For 10 points statistical treatment is conductelde Tifferences of values of anomalies of heights, g
from the models of EGM2008 and EIGEN6c2 and diffiees of geodesic and normal heights were processed
(geodesic heights in relation to the ellipsoid 068+84). The results of treatment are presentedabla 5.

Table 5 — Statistical treatment of differences alfres of anomalies of heights

Model of EGM2008 Model of EIGEN-&2
Model of EIGE.N'&:Z by comparison to GPS by comparison to GPS
Errors by comparison . :
measuring measuring
to EGM2008 . : . .
and geometrical leveling and geometrical leveling
[Al/n, ecm 0,21 0,73 0,52
+A, max,cm +0 +0,3 +0,5
-/, min,cm -0,3 -1,6 -1,4
CKII, cm 0,23 0,90 0,75

It is possible to mark coming from the results tdtistical analysis, that the law of distributiofi o
differences of anomalies of heights is near to radrihe difference of surfaces of a geoid (in msgand a
quasigeoid (received as a difference of geodetit mormal heights) makes 0,73 sm and 0,52 sm for the
EGM2008 and EIGEN-6C2 models causes systematit ahihodels concerning results of satellite deioms
and geometrical leveling respectively.

Proceeding from the done work it is possible toadtize following preliminary conclusions:
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Data of anomalies of heights are obtained by mexdrthe gravitational EIGEN-6C2 and EGM2008
models, and by means of a combination of GPS anchggical leveling. According to these data it asgible
to claim that the correct use of these gravitationadels yields quite decent results which can seduand
without attraction of other data.

Fig. 3. The schedule of anomalies of heights caringrpoint 59

The proved EGM2008 model doesn't concede on tharacg of the latest gravitational EIGEN-6C2
model. These models have very similar charactesistihd yield almost identical results. BecauseEG&12008
model is long enough used and showed good conveegeith results of satellite and leveling measunasin
the territory of Belarus, we can't unambiguousigoramend the new EIGEN-6C2 model for replacemenhef
EGM2008 model yet in those works in which the EGI2@nodel was used.

The made analysis shows the need of far deepey sfuthe new EIGEN-6C2 model with attraction of
the additional information of bigger volume coveriall territory of the republic, and bigger densitlydata:
satellite measurements, high-rise component ofrépaiblic, data of gravitation measurementsThe regio
model of a geoid of Republic of Belarus of the aacy of 2 — 3 cm has to be an ultimate goal of seskarch.
As a basis perhaps the EIGEN-6C2 model can alse ser
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PNEUMATIC TRANSPORT OF CRUSHED PEAT

VICTORIA MASLENKOVA, MARIA SELEZNIOVA, TATSIANA KARALIOVA
Polotsk State University, Belarus

Traditional area of peat use as a fuel, which wmysortant in recent years, especially in the post-wa
period, remains in demand and now. Peat is alsguerand often indispensable raw material for thoapection
of a number of high-tech and high import-substitgtiproducts (bio-stimulants, growth substances faeed
additives, sorption materials for absorption ofrhfal and toxic hazardous substances, including yheastals
and radio nuclides from water and gases, natura$,dyst converter, complex biologically activergdar and
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