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Presentation plan

1.Short history of Polish duality of gravimetric frames and datasets

2.A few words about the geophysical resource regarding the gravity field in the
Central Geological Databasscope of data, use in the field of Earth sciences anc
geodesy, problemdReference networks for geophysical purposes.

3.Assumptions of the project to modernize the gravimetric base of the field
surveys.

4 Measurements and development of the network in a system consistent with th
ITGRF definitioq methodology, results

5.Use of the results of the development of the gravimetric networks in the
Implementation of the project.

6.Plans and challenges for the near future.
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ITGRS/F (InternationalerrestrialGravity ReferenceSystemframe

Gravimetric Gravimetric
Reference System Reference~rame

A Gravity defined by the A Theactualrealisation of the

instantaneous acceleration GRS represented by absoluts
of freefall, expressed in the gravity measurements

International System of UnitJlill A Comparisonsof absolute
(SI) gravimeters

Conventions for the A Conventionalmodelsfor time-

corrections ofgravity effects dependentcorrections
(time-independent A Infrastructure (points,
components i.e.permanent markers), database
tide, standardatmosphere

Earthrotation
) Wziontelkat al., 2021

https://doi.org/10.1007/s0019020:014389
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ITGRS/F (InternationalerrestrialGravity ReferenceSystemframe

Requirementdor points

W N

Absolute Gravity Reference: Interrelations

Gravity reference stations

with continuous comparison reference function Interational Comparisons of Absolute Gravimeters

% ... g . L Regional Comparisons of '}. ..ﬂ .
Y & A Continuously operated : Absolute Gravimeters  JRERCERNIS
:‘ . e most stable relative : ' w ¥y ¢ i
gravimeters (SG) il :
n A\ A  International Gravity Reference System (AGrav database)
[1
Iurf \\,Aﬂ I'.II ;\ f \.I*\AJ{\J National Gravity Standard National Gravity Reference Networks
& | \ i @,
I|*|| v - Absolute gravity field ‘»“’ 10
----- e e &8 | observations ~10 pGal (
- I ) o i [ (independent) Relative gravity surveys : 20

(network) ~ 20 pGal ;f ¥ uGal

Localcalibration centres¢ a combinationof continuousSGobservationgonly!) andperiodic(min. 2/iear)
AGobservations; in Polandthis requirementis met by theObservatoryA Yy . 2 N2 g D35 NI

Network points ¢ AG observations at least once every two months and/or SG
and combination with other networks (mainly IHRF) ¢ in Poland, this requirement is met by
the Observatoriesn W5 | S TahdBorowaD 5 NJ

Polish Geological Institute
National Research Institute

pgigov.pl National Gravity Reference Networkin Poland existed twdl!
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The tmeline of gravimetricstandardsin Poland

1910s:first
regional
NEESGEINERS
(Galicjg within
Vienna frame

1950s:
first pendulum
absolute net
(not connected)

1990s first geodetic 2011
network (POGK) projectof anew
basedon hybrid AG base only AG €lose

+ RG to ITGRF)

Polish Geological Institute
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Polish Geological Survey

1960s:first
national network
for geological
purposes
(Potsdam)

2014
first realisationof
only AGbasewith
agreementto the
ITGRF

To "90s
densificationfor
3rd classetwork
(detailed), baseof

field surweys

202324
secondepochof
measurements
AGbase
(10yearstime span




The imeline of gravimetricstandard in Poland

PotsdamGravity Framein Poland (1960s) e
The firstgravimetricnetworkin Poland P P

1. Iclasg(18points) + liclasg(144unstabilizedpoints) ‘
2. Connection of thaVarsawpoint to Potsdamby onespan - |
from 1936,veryPOOR link toeferenceOLD point
3. Adjustmentl and liclasseseparately
createdthe PIG62 frame
4. Database fogeophysicainvestigationdo mid. 90s

4 A
Accuracy
Meanerror ofadjustedd + nnx DImE%a §f N mnaoo
OffsetPotsdanmto ITGRIEa. 14mGals O punklosnowy Il Kasy

\ ) - = przesto migrzone transportem lotniczym

— 124810 mierzone transportem samochodowym
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Gravimetry in the CentraleologicaDatabase (CBDG)
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Gravimetry In the CentraGquogicaDatabase (CBDG)

PANSTWOWY INSTYTUT GEOLOGICZNY

CZESLAW KROLIKOWSKI, ZDZISEAW PETECKI

ATLAS
GRAWIMETRYCZNY POLSKI
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The tmeline of gravimetricstandard in Poland
Thebasicgravimetricnetwork of Poland- POGK

POGK97

A 363points(includingl8 from thepreviousversion of theP1G network) —

A 6 absolutepoints determinedin different epochswith different
instruments acceptedas errorfree B g

A Absolutepoints asfixed (reference values N

“. —

POGK99 e
A Added15 absolutepoints determlnedln different epochs

with different instruments
A Verificationof absoluteobservationgy thedongspang

~

-
Accuracy
Meanerror ofadjustedd £ MMk DIF'fsf |

e punkt pomiaru absolutnego
punkt osnowy grawimetrycanej

e——=  diugie przesio

kOffset to ITGREeveralkkGals

przgsio wzglgdnych pomiandw grawimetrycznych
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The tmeline of gravimetricstandard in Poland

Absolutegravimetricbaseof Poland (2014) 54 N ;

A the gravimetricnetwork consistingof stationsmeasuredoy
absolutegravimetersonly

A two subnetworks
o0 1storderc fundamentalpointsplacedin buildings measured

possiblyin one epoch with absolutegravimetersFG5type

(one point/ 15000 kn?),
o0 2ndorder ¢ secondorder pointslocatedin the field
measureadwith field gravimeters(A10type;

one point/2 000 kn¥)
w 78 POGK

w 4 EUVN ~

Punkt osnowy bazowej
w 5 7 A l 'P & EXC ASGEURDS
50~ ., Punkt osnowy bazowej
7 B
wej
o

w 22 POLREF :
Polish Geological Institute 495" Rimmees

National Research Institute pgi.gov.pl (6)) 7 new
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The imeline of gravimetricstandard in Poland
Absolutegravimetricbaseof Poland (2014)

A 28fundamentalstations(1st order)
A 168basestations(2nd order)

A stability and durability of control points, ensuringrepeatable
measurements o 7 v & .
A easeof reproducingthe pointwithout the needfor A s w ™5 & T ; e
adjustment e Y o™ e o5 9w T B
] v b v o v v v
A measuremenstrategiesandtechnologiesagreedwith ITGRF v T " i T - v v
A metrologicalproceduresand parametersto ensurethe . W ¥ ¥ M LY Ve
gravimetricreferencelevel vo v Yo . I ’ |
T v v g v o ' } o "
Accuracy v ol ° .
Meanerror of gvalues>{1  x DI £ Fmsigiomd. | Mvr,, , . .
a = .V .
vwnx DIt Fmsichasepbintsv n . . v
Offset to ITGRFegligible e

\_

J
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Gravimetryin the CentralGeologicaDatabase (CBDG) »

<4
Motivation of the project reambulation gravimetricdatabase Y

E

The CBDGesourcewasdigitalisedfor the GravimetricAtlasdeveloping(Y Nk t A Pé&tegki1p99>Thenthe previously
created computer set of anomalieswas processednto new spatial referencesystems(ETR89) and the quasi- IGSN'1
systemand analyzedfor accuracywithin the project of implementinga centimetergeoid (Krynskj 2006) by the PGlteam
cooperatingwith IGIK under the supervisionof prof. / T S aYOMXBst A {Y2\& & {AA12@08). 3Hpvileer gravity and
anomalyvalueswere usedat that time, someprocessingof the "point cloud' wasrecomputed without referring to the
sourcedataandreferencenetwork

A detectedinconsistenciesesultingfrom multi ranked sub-networks of individual surveys

A impossibility to_perform measurementsin archivedsystembut it is easyto conductthem in a system
relatedto the implementationof the commonbasicgravimetricbaserealised TGRFrame

A increasinghe interpretive potentialin the field of exploration geophysics

A possibility of usinghigh resolution DTM models and changingthe method of calculatingtopographic
correctionand Bougueranomaliesdby modernmethods(spherical complete

A possibilityof including the Polishresourcein gravimetric data integration projects (TransAlp, FAMOS,
Europeargeoid,NGSatabasdor creatingglobalgeopotentialmodelsand others

Polish Geological Institute
National Research Institute ngi.gov.pl
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Gravimetry In the CentraleologicaDatabase (CBDG)

residualsof AG data vsnterpolated from CBD@Glatabase

Latitude

53°N

52°N

50°N

49°N

residuals FA (measuredFA-interpPGI_cubic)
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Gravimetry In the CentraleologicaDatabase (CBDG)

residualsof D D a ¢aAG data

; : " GGM AAGsy oty dAgsem
N Min Max Mean STD Min Max Mean STD
DIR_Ro6 —40.01 3637 —1.66 12.06 —6.19 3.55 —1.07 175
% TIM Ro6 —39.99 36.64 —1.64 12.04 —599 355 —L05 173
K TIM_Ro6e 39.87 3657 163 12.05 5.86 ETAl 104 172
- WHU —39.80 3616 —1.66 11.99 —5.79 331 -1.07 1.75
e & 5 8 : GOSGO25 —30.90 36.15 —L66 1198 —578 EXA | —Lo7 74
\ 50 o y g ° - 50
* Absolute gravity statiorli“-,’ L 5 ‘“’ { ]
14 16 18 20 % o
1B T T T T T T T
DIR_R0&
1 \\-"\ TIM_RoS GGMs Max. dfo Min Max. Mean STD
=16 \ vasannn TIM_ROGE | . .
8 i WHU (degree)
E st GOSG02S |
Bl ] EIGEN-GCY 2019 —fi.11 372 —1.03 1.70
= 13 SGG-UGM-2 2190 6.18 3.20 1.00 179
[&]
® 12f 2190 —20.50 15.40 -0.77 7.19
L i XGM2019¢ ’ i
" r— i 5540 1478 2209 019 44

14

Maxirmum dio applied (degreea)

Polish Geological Institute

National Research Institute pgi.gov.pl

Polish Geological Survey

100 120 140 160 180 200 220 240 260 280 300

Godahet al., 2024



Gravimetry In the CentraleologicaDatabase (CBDG)
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Gravimetryin the CentralGeologicaDatabase (CBDG)

On thebeginningof collection of field survey

Firstpendulumdataset(Germanframe) from 40

H _[; . 3 * | U \ eY& \
( g A V/ _?Rt_) _/ ...................... \..o.. \ i
e
o 0 S
i o ] .‘_._'
............ | | L/
c o | "_—_T'—,‘:'ﬁa
‘ N -‘..-[‘ R t --- :. _o-':‘ J

Bokun 1967

2\ Polish Geological Institute

"l National Research Institute .
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Sketchof detailed sub-networksafter 2ndww

A Nonhomogeneous set of subetworks

Kaczkowska, 1954



Gravimetryin the CentralGeologicaDatabase (CBDG)

Firstclassnetwork

A Realized in 1959957

A A reference to the pendulum network
created in parallel by WGIK and IGIK

A Twopoints of the network the basic one,
permanently stabilized by a solsgnand
eccentriclocatedat the airport

A measuredwith agravimeterAskaniaGs11

DocumentationBujnowski, 196/Bokun 1971

46) . . .
2\ Polish Geological Institute

National Research Institute pgi.gov.pl

Polish Geological Survey




Gravimetryin the CentralGeologicaDatabase (CBDG)

Firstclassnetwork

A measuremenif airport points - air transport by Jaki2 plane and FockeWolf (borrowed
from the Ministry of Health)

A ABABARhainmethodwith three to five passes

A the quality of the measurementswas qualified by drift and checkedby closingthe
polygons

Pomlax przgsia Bialystok-Olsztya

| Interw. |

The I I |eaSU rel I Ient Of pOIntS h-du.,o,.}-a'l;or é.ﬁ%.ao:l;owsl:’: - u’;t: ;?.C.v"%lf'i 956 -1'...7\" ".?trﬂ Ask, Gs-A ,‘_._M 95 4
connecting the airport center Was & coume |6 | 0 |odest mtem. S| odoms sl |, S
CDNSBE LY e ESL Ve | . 5F v | sadVie | W s Slle] DER { Tl ! { ‘
. . ] 1 | |_Aan . 2 i ), EENER a2
carriedout by roadusinga Warszawa 5 s RS R CE 29 o RO A S R
1 |BiaZystok lot{ 10 06 | =2.0 | =4.0 | =2.,0 |=0.022 354.*,9\4 | 544940 | 54,918 0 {1 dZegale

vehicle with a special Opening . cocs el < | 50 | o | on |eom | oo | a0m |
. i i | | ! | |
enab“ngthe p0|nt to be "run Over' 3 |Blazystak 1ot | 13 49 | =240 ~,o A0 | =0.011 154.,5«55 | 54.945 | 54.934 j‘+0.016 ‘(

| i { | 1

| i ~ | ~ 1 a1Q9 1 4 mD |

4 |Olsztyn lot| 15 46 | «2.0 | =40 | =2.0 [=0.022 |61.408 | 61.404 | 61.382 | {+0,027 |
, | | : ‘: ‘ ‘ | 1

0 ZG:lc:y't

| | | | | | |
5 |Bla2ystok lot | 18 04 | =2.0 | =3.5 | =1.5 [=0.016 '|54.994 | 54.984 | 54,968 [+0.050

‘ ‘1 | el ' | | ‘ = |
6 |Olsztyn Lot | 19 46 | ~2.0 | =4.0 | 2.0 |=0.022 [61.419 |61.415 | 61,393 | §+U.038 »!
2\ Polish Geological Institute t Tagbigoy: “Sekoats F | : ' ! : '
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Gravimetryin the CentralGeologicaDatabase (CBDG)

Firstclassnetwork

20N . . .
2\ Polish Geological Institute
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Gravimetryin the CentralGeologicaDatabase (CBDG)

Secondclassnetwork N
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Fig. 3. Lokalizacja punktéw podstawowej sieci grawimetrycznej I i IT klasy

Kétka czerwone — punkty sieci I klasy; kétka niebieskie — punkty sieci II klasy
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Gravimetryin the CentralGeologicaDatabase (CBDG)
Base networks




Gravimetryin the CentralGeologicaDatabase (CBDG)

Base networks

Forclassl: ForclasslI:

A myg=° 0.068mGal A m=° 0.034mGal

A m;=° 0.022mGal

The Potsdam frame adjustment after the The Potsdam frame adjustment after the
correctionof the t I ¢ O 2d@saghakion a single correctionof the t | ¢ U 2d@sighation referred
point connection established through the to oconstant g" class| points. Georeferencein
Warszawah 1 t PoinE Georeferencen "Borowa "BorowaD 5 Nffame basedon Besseklipsoidon
D 5 Nffame basedon Besselklipsoidon map (no map (no planarelipsoid coordinate

planarelipsoid coordinate measurements Height measurements Heightreference Kronstadt60 or
reference Kronstadt60 or Amsterdan®d5 (technical Amsterdanb5 (technical leveling. LACK OF

leveling. Good stabilization center and STABILIZATIONGood documentation with raw
Identification eccentric points. Existing excellent observations
documentationwith raw observationd

pgi.gov.pl
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Gravimetryin the CentralGeologicaDatabase (CBDG)

Modernisationideas

The first  modernization 1 Field interview of all points of the base
concept  consisted  in networks (I and Il classe} ¢ finding, identifying,
measuring evenly distributed measuringgeodeticcoordinatesusingGNSIRTK

points of classesl, Il and IlI, : . .
amounting to approximately geocchunnczleorglyéﬁgrﬁlatlngdescrlptlons photographic

25% of the total network o o | B |
resource(approximatelyl,500 2. Linkingeachexistingand identified point to the

points) and creating an modern basic gravimetric base (ITGRF)with
empirical conversion model relative spans(my, <5Smals)

However, the PROBLEM 3 Apalysis of readjustment of networks:
turned out to bexX separately class | and 1l in both frames

commonadjustmentof both (I + Il) classeawvith
@ WA — usingarchivalobservationsn newframe

| National Research Institute pgi.gov.pl

,
@
\‘f“
%, Poli .
olish Geological Surve
" 5 (7915 ) Vﬁ“&& g Y
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Gravimetryin the CentraIGeoIoglcaDatabase (CBDG)

Modernisationideas

Total set ofland basenetworks

of | and llclasseshad 178points,

Including

A 78 points were identified and
measured(connected

A 59 points identified and not
measured(drasticurban
changesreconstruction etc.)

A not found 41 points (no
description unableto find)

D) 5 F &
2\ Polish Geological Institute

National Research Institute pgi.gov.pl

Polish Geological Survey
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Gravimetryin the CentralGeologicaDatabase (CBDG)

Sequenceof includingof fix points and adjustednetwork parameters

1.Freeadjustmentrelativeto the WARSAW point

1 4161 Warsaw 1 981222446 | 981222446 | 981222.529 | 981222.446 | 0.000 | 0.000
2 2547 Brodnica 2 981299.933 | 981299.915 0.017 | 0.017

. . 3 3048 Olsztyn 1 981379.232 | 981379.251 | 981379,239 0.019 | -0.019

a prlorl mdg: 0049mGaI, 4 1928 tary 1 981183,651 981183,674 0.023 | -0.023
5 3655 Wigorzewh 2 981403.048 | 981403.023 0.026 | 0.026

mo — 1 OOO 2730 bS . 162)".“-8; 6 5533 Kolno 2 981340,270 | 981340.295 0.026 | -0.026
. ' " 7 2516 Sierpc 2 081273,669 | 981273.641 0.028 | 0.028

] 8 1873 Wolsztyn 2 081247.872 | 981247.841 0.031 | 0.031
mg:OOS3mGa| maxX V—@ 118mGal 9 3134 Dziaddowp 2 981316.500 | 981316.556 0.047 | -0.047
! 10 701 Wroclaw 1 981157,114 981157,167 0.053 | -0.053

11] 1532 Siewierz 2 981059.728 | 981059.805 0.077 | -0.077

. 12) 5320 Bielsk 2 081262.286 | 981262.366 0.080 | -0.080

2 . For 19:)O| ntS m d g: O . 050 m G al : 13 4165 P§o Esk 2 081279.968 | 981280.055 0.087 | -0.087
! ! 14 2436 Bochnia 2 981009.775 | _981009.866 0.091 | -0.091

m O — 1 OO 1 . 2 730 bS . 1% | nts 15 2177 Konin 2 981204,251 | 981204.345 0.094 | -0.094
. y "y y 16 1152 Wyszk- - w 2 981262.523 | 981262.618 0.095 | -0.095

17 1272 Wiodawa 2 981124181 | 981124278 0.097 | -0.097

mg:0045mGa|, max v -:@ 116mGa| 18 6750 Zambr-w | 2 981288263 | 981288,363 0.100 | -0.100
24 Zvolen 2 981156.543 | 981156,643 0.100 | -0.100

53 Mindzyrzécz 981270.378 | 981270.488 981270.488 | 0.110 | -0.110

8 Nysa 2 081037.691 | 981037.804 981037.804 | 0.113 | -0.113

27 Sieradz 2 981159.738 | 981159.853 981150.853 | 0.115 | -0.115

4 Giog:- wek| 2 981034.032 | 981034,149 981084,149 | 0.117 | -0.117

39 Osowiec 2 081342.775 | 981342.894 981342.894 | 0.119 | -0.110

51 Terespol 2 981190270 | 981190,392 981190,392 | 0.122 | -0.122

38 Uniej -w| 2 981178.096 | 981178.226 981178,226 | 0.130 | -0.130

52 Minsk 2 081195.558 | 981195.690 981195.690 | 0.132 | -0.132

3 Wyrzysk 2 981315956 | 981315.824 981315.824 | 0.132 | 0.132

2 G- d¥ 1 981148.397 981148.545 | 981148545 | 0.148 | -0.148

35 Opat - w 2 981094,124 | 981094,282 981094282 | 0.158 | -0.158

52 Garwolin 2 981202.349 | 981202.508 981202.508 | 0.159 | -0.159

31 Jarosga 2 081014.475 | 981014.645 981014.645 | 0.170 | -0.170

15 Rzesz: - w 1 081018,945 | 981019127 | 981019,126 | 981019127 | 0.182 | -0.182

50 Miastko 2 981364.831 | 981364.632 981364.632 | 0.199 | 0.199

11 Grybow 2 980911,163 | 980911,363 980911,363 | 0.200 | -0.200

30 Nowogard 2 981360,430 | 981360,220 981360,220 | 0.210 | 0.210

92 helmet 2 981073207 | 981073,437 981073,437 | 0.230 | -0.230

30 Koszalin 2 081425178 | 981424.938 081424.938 | 0.240 | 0.240

29 Szczecinek 2 981339.352 | 981339,107 981339,107 | 0.245 | 0.245

(Serstinbiion 30 KroScienko?2 980873,202 980873,458 980873,458 | 0.256 | -0.256

Polish Geological Institute 1928 ey 53 ZamoSi 1 981048.334 | 081048505 | 0981048.573 | 081048595 | 0.261 | -0.261

National Research Institute ) s pition 12 Piwniczna 2 980881,549 | 980881,833 980881,833 | 0.284 | -0.284

pgi.gov.pl VSO  Punktpomierzony w 2022 roku uznany  staly 54 Byt - w 2 981381,772 | 981381469 981381,469 | 0.303 | 0.303

Polish Geological Survey Punkt dowdazanie GUM Warszaws u, 2wk Wigurs) 33 Katowice 1 981042.384 981042.701 | 981042.701 | 0.317 | -0.317

B2 < — 2 Industry 2 980967.084 | 980967.404 980967.404 | 0.320 | -0.320

146] 2439 Limanowa 2 980918,669 | 980919.008 980919.008 | 0.339 | -0.339




Gravimetryin the CentralGeologicaDatabase (CBDG)

Error ofadjustedgravity valuesof points joined | and liclasseg§mGalg
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Gravimetryin the CentralGeologicaDatabase (CBDG)

3rd classdetailed network

S

1. Development ofraw archival R = s
dia polszciegdlonych  badar w rejonie . Zloczen (96

observationg, computationof delta
g, checkinghe closuresof the |
polygonsandtopology. |

2. Freeandfixed adjustmentin the [ e
PIGarchivalsystem and ITGRF oamm—y
frame ¢ LSMadjustmentreference i ”
to join osticked basenetworks,
determinationof accuracy
parameters

Z0.0GICAS
fo %\ Polish Geological Institute
|| National Research Institute bgi.gov.pl

Polish Geological Survey



Gravimetryin the CentralGeologicaDatabase (CBDG)

3rd classdetailed networks | |

Detailed network was densification of base
networks and network which was basedof semt
detailedanddetailednetworks

The total number of 3 classpoints is c.a. 7000
points organisedin several sub-networks which
was adjusted by different methods separatelyto
basenetworkspoints betweenlate '60sto 90s.

These points has no stabilisation (roads,
monuments, stairs of the churches, etc.) and
different precision of georeferencing A lot of
pointsno existor hasbeenrebulid.

Ravdocumentationavailablebut not alwayswith
observations which are neccesary to re-

-46§§§‘> ] e - danePBG [5036]
SR SOpfogicnl AR e CBDG_punkty_sieci [6429]
National Research Institute iqov.ol
pgLgov.p @ cbhdg_geofizyka_graw [1217906]

Polish Geological Survey



Error ofadjustedgravity valuesof points lll classgmGalg {

Adjustmentresultsin the PIG62 archivalsystem
FactormO = 1.16 (n@hangg Networkredundancy= 4923
Averagemgvalue= 0.020mGal

Maximum errorvaluemg = 0.1274mGaldor point: 2036.1
Distribution of correctionsto observedonesdg

In therelation |v|] < Mv there are: 67.68%corrections
InrelationM |v| < 2.Mvis: 25.52%corrections

In therelation2.Mv < |v| < 3.Mvis: 5.40%corrections
Inrelation 3.Mv < |v| there are: 1.40%corrections
Averagenegativecorrection=-0.01469mGal
Averagepositivecorrection= 0.01489mGal
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1200 T =

1000

800 -

600 -
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400

iy .

0 0.02 0.04 0.06 0.08 0.1
btad mg [mGal]

ITGRRrame adjustmentresults

FactormO = 1.18 (n@hangg Networkredundancy= 4923
Averagemgvalue= 0.020mGal

Maximum errorvaluemg = 0.1274™Galdor point: 2036.1
Distribution of correctionsto observedonesdg

In therelation |v| < Mv there are: 67.30%corrections
InrelationM\ |v| < 2.Mvis: 25.42%corrections

In therelation2.Mv < |v| < 3.Mvis: 5.74%corrections
Inrelation 3.Mv < |v| there are: 1.55%corrections
Averagenegativecorrection=-0.01486mGals
Averagepositivecorrection= 0.01523nGals



Gravimetryin the CentralGeologicaDatabase (CBDG)

Error ofadjustedgravity valuesof points Il class

A catalog ofjravity  rigoBoNg singlerow of classed+Il and class Il in both
systems was created

1 I
1 Pelna e Nr Szer.geogr.B Di.geogr. L Arkusz uklad PIG-62 uklad ITGRF-IGST1 delta g uwagi
2 Nazwa tematu Mestarvl 1] el n glarchiwaine]  mg | g [aktvalne] mg | delta [arch > aktu] uwagal
3 w w w b - w w w w w w w w w
Y Sudety-wyr Zmigrod 1T 606 106 51 2810 16 5442 Trzebnica 43-24 981208 332 0 081194247 0 -14.085 punkt_nawiazz
i) Sudetv-wyr Bukowica Sye. 607 107 51 21,89 17 36,82 Sycow 43-25 931168.0576 0,0206 0811540294 0,0206 -14.068
I8 Sudetv-wvr Cizszyn 608 108 il 23,00 17 3426 Sycow 43-25 0311841199 0,0216 031170,0494 0,0216 -14.071
B Sudety-wryr Czarny Las 609 109 51 2076 17 4719 | Sycow 43-25 0811901342 00213 = 0311850678 = 00213 -14,066
IE] Sudety-wyr Diuzko 610 110 il 13,66 17 3840 Sycow 43-25 0811642205 0,0183 981150,1549 00183 -14.066
i) Sudety-wyr Dobrozzyes 611 111 i1 13,93 17 2100 Sycow 43-25 0811681487 0,0138 0811540768 00188 -14.072
|8 Sudetv-wyr Oledry 612 112 51 1970 17 2324 Sycow 43-25 981167 6042 00223 0811533317 00225 -14.072
)i Sudetv-wrvr Pawlow 613 113 51 2528 17 4090 | Sycow 43-25 0811875763 0,0238 0811735083 0,0238 -14.068

A Why both frames?
Polish Geological Institute A How to "ﬁ”" nO-data SpOtS’7

National Research Institute pgi.gov.pl
Polish Geological Survey
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Gravimetryin the CentralGeologicaDatabase (CBDG)
Mathematicalrelationship between old and modernframes

Differences in thegravity allow the
creation of a mathematical o
recalculationmodels that could be
used in areasvhere we haveno data to
readjustor recalculate

-13.9
-13,92
13,54
-13.56
-13,98
-14
14,02
214,04
-14,06
-14,08
14,1
-14,12
-14,14
14,16
14,18
-14,2
-14.22
14,24
14,26
-14,28
143

Mathematics:

1. Polynomialsig=f( ,l )

2. Interpolationgrids

3. A nonpositionalapproachproposed 0
by Torge

geadetic latitude |deg)
wn
N

15 17 19 2 %3
2\ Polish Geological Institute geadetic longitude [deg)

National Research Institute pgi.gov.pl

Polish Geological Survey
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Gravimetryin the CentralGeologicaDatabase (CBDG)

Mathematical relationship between old and modernframes

Analytical approach A discreet approach

Interpolation grid with a resolution of 1 km, in
terms of linear and cubic interpolation

Linear interpolation- RMS = 0.032mGal
Cubic interpolation- RMS = 0.031mGal

. ;*f“i'*-; -
3 - NP LG

- - » . "
......... - o ‘ " oS e | 3]

= =

Ag (@, ) - -13.15 + 0.005904 - ¢ — 0.01997 - A

Polynomial (1,1} RMS = 0.025mGal
Polynomial (2,2 RMS = 0.023mGal
Polynomial (5.5 RMS = 0.018mGal

szerokost ge

Polish Geslogical Institute The weakness of these methods is the influence of

National Research Institute pgi.gov.pl

Polish Geological Survey position error, they cannot be used if we do not know it!




Gravimetryin the CentralGeologicaDatabase (CBDG)

Mathematical relationship between old and modernframes

ApproachTorge

A relation without the use of coordinates,
operatingwith coefficientsresponsiblefor shift
andscale

OnewTJoid T @+ D+« (Jo1g § o)

JicTrRE Jpige2t (13,991091)
+ (0,0002030)(gp e, 980796,369)

RMS = 0.032mGal

Polish Geological Institute

National Research Institute pgi.gov.pl

Polish Geological Survey



