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Molodensky-Badekas transformation model

IRGD2017 wyu>  Slxbane slivs 3 ,0e

Number of stations: 65

Parameters from IRGD2017 to IRGD2010:
Parameter | ¢ (m) | t,(m) |¢t,(m) | &/(") &,(") &,(") k(ppm)
Value 0.729 | -0.416 | -0.921 | -0.005836 | -0.007477 | -0.002842 | 0.014070
STD 0.003 0.004 0.003 0.001519 0.001567 0.000862 0.003584
8 Slaise a0 bodileudl Hlo 5 polie g k] Gledbl -F Jgo

Parameter | Min(m) | Mean(m) | Max(m) | STD(m)

Res. X -0.027 0.000 0.029 0.014

Res. Y -0.029 0.000 0.030 0.015

Res.Z -0.024 -0.000 0.027 0.013

@L_‘B‘P Slaise W o L{boduLo.o..gl) )L)): J.JQLM 6;'«01 Sledbl -0 de&

Parameter | Min(m) | Mean(m) | Max(m) | STD(m)
Res. Lat -0.055 -0.005 0.055 0.026
Res. Lon -0.080 | -0.024 0.007 0.019
Res. h -0.032 -0.003 0.033 0.013
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IRGD2017 wo> glxaus slas ;o ool o Slabuw 4 aewle gl 5 sla ol )b coles o
dwlo IRGD2010_rev2017 lgie Covi puad  Slxdaue gl 10 00l j9p Slaide g ool Jlos]
sbus 5 IRGD2010 1308 Slxdavs glice (s 0ol dwlore Slaue S F Jou 0 005 0
ool 0ol &5l)) IRGD2010_rev2017 ouiijgpm mad Sldaws sl 5 IRGD2017 syo> Sl

Ogebo yaruil 3 el )l s 10 a5 Sl a4 by e 10,8 Ky 4 slalln! Joa ol o

rev2017-IRGD2017

rev2017-IRGD2010

Name
Diff_Lat | Diff_Lon | Diff_h | Diff_Lat | Diff_Lon | Diff_h
-0.916 -0.816 | -0.321 | 0.048 0.029 0.017 St
-0.851 -0.825 | -0.388 | 0.030 0.023 -0.046 0gS
-0.824 -0.848 | -0.442 | -0.003 -0.015 0.019 S o
-0.864 -0.855 | -0.430 | 0.014 0.039 0.012 ol
-0.903 -0.822 -0.342 0.031 0.009 -0.005 | jlsal (owliss lsa
-0.844 -0.846 -0.425 0.008 -0.010 0.019 oLl s
-0.878 -0.851 -0.418 | -0.021 0.002 0.010 ol
-0.862 -0.853 | -0.427 | 0.007 -0.002 0.003 ool
-0.835 -0.848 | -0.435 | -0.011 -0.012 0.015 a5,
-0.847 -0.805 | -0.365 | 0.095 0.084 -0.009 oobe yon
-0.827 -0.815 | -0.399 | 0.041 0.047 0.012 <8l
-0.810 -0.829 | -0.431 | 0.077 0.109 0.000 Sble
-0.891 -0.820 | -0.347 | 0.046 0.009 0.004 Ol
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-0.772 -0.851 -0.488 0.003 0.014 0.007 N

-0.761 -0.832 -0.481 0.006 0.030 -0.002 N>y
-0.822 -0.850 -0.447 | -0.001 -0.017 0.013 oals
-0.887 -0.847 -0.404 | -0.026 -0.015 -0.094 S
-0.738 -0.858 -0.522 | -0.015 -0.019 -0.015 S, 9h
-0.866 -0.852 -0.425 0.011 -0.006 -0.007 Olese

-0.879 | -0.852 |-0.420| -0.019 | 0.023 | 0.004 |  Jiwoul
-0.891 | -0.852 |-0.417 | -0.055 | 0.018 | -0.014 o3k

-0.816 -0.791 | -0.387 | -0.005 0.084 0.001 el
-0.843 -0.844 | -0.422 0.008 -0.002 0.014 S5 Aol
-0.818 -0.815 | -0.407 | 0.017 0.064 -0.007 Sl 2
-0.740 -0.855 -0.519 | 0.002 0.011 0.002 onl ol
-0.724 -0.846 | -0.526 | -0.021 0.007 -0.002 Oles 2

-0.822 -0.824 | -0.413 | -0.041 -0.027 -0.451 B9 g,
-0.763 -0.839 -0.485 0.009 0.009 -0.014 90,8

-0.803 -0.812 | -0.421 0.007 0.047 -0.467 A8
-0.838 -0.846 | -0.429 | 0.013 -0.005 | -0.127 plol o554 8
-0.839 -0.847 | -0.430 | 0.009 -0.007 0.029 ply o5ag,s
-0.827 -0.849 | -0.442 0.003 -0.009 0.000 sake,S

-0.894 -0.848 -0.405 0.000 0.015 -0.654 Bhis o3
-0.810 -0.804 | -0.406 | -0.009 0.076 0.018 Sy5elS
-0.723 -0.851 -0.531 | -0.005 0.020 -0.101 et

-0.753 -0.841 -0.495 0.000 0.012 -0.001 SLls
-0.783 -0.855 -0.483 0.005 -0.033 -0.400 oS5
-0.830 -0.848 -0.438 0.010 -0.010 | -0.003 Jlrgs ol
-0.876 -0.839 -0.393 0.005 0.000 -0.004 Oloes
-0.838 -0.848 -0.433 0.005 -0.011 0.023 o Siia
-0.871 -0.850 | -0.418 0.011 -0.014 0.000 Sg yiie
-0.914 -0.828 -0.350 0.023 -0.011 0.005 k]
-0.844 -0.796 -0.359 0.030 0.072 0.018 Sl
-0.738 -0.847 -0.514 | -0.015 -0.007 -0.001 oSS
-0.719 -0.850 | -0.533 | -0.025 0.002 -0.010 Ly
-0.829 -0.850 | -0.441 0.018 -0.004 | -0.046 Olgass
-0.891 -0.851 -0.413 | -0.029 0.021 -0.007 bz s
-0.873 -0.852 -0.421 | -0.048 -0.006 -0.018 axly>
-0.804 -0.839 -0.448 0.020 0.019 -0.005 25>
-0.894 -0.851 -0.414 | -0.068 0.003 -0.009 @S Ll
-0.860 -0.857 -0.436 0.003 0.026 -0.008 geesiy
-0.892 -0.831 -0.368 0.015 -0.016 -0.016 bl g5

-0.856 -0.847 -0.419 | -0.013 -0.018 -0.295 0o >
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-0.746 -0.845 -0.505 | -0.005 0.019 -0.009 oS
-0.881 -0.806 -0.331 0.059 0.068 -0.031 S Y
-0.813 -0.853 -0.458 | -0.018 -0.028 -0.059 sblsgese
-0.752 -0.860 -0.513 | -0.004 -0.034 -0.005 45 oglye

-0.811 -0.819 | -0.419 | 0.052 0.045 0.003 olele
-0.898 -0.846 | -0.400 | 0.010 -0.031 | -0.002 Ol
-0.891 -0.844 | -0.397 | 0.001 -0.008 | -0.043 lgasles
-0.834 -0.845 -0.430 | 0.015 0.000 0.005 45 )l
-0.722 -0.850 | -0.530 | -0.031 0.007 -0.006 Ao

-0.843 | -0.847 | -0.428 | 0.026 0.018 | -0.202 o o2
-0.765 | -0.824 | -0.471 | 0.018 0.055 | -0.011 kg
-0.722 | -0.850 |-0.531 | 0.007 0.026 | -0.382 | Lososb oS5
-0.732 | -0.850 | -0.522 | 0.005 0.006 | -0.635 ol
-0.825 | -0.853 |-0.449 | -0.002 | -0.023 | -0.015 | o5l K
-0.885 | -0.852 |-0.418 | -0.021 | 0.017 | -0.005 |  Jiw it

-0.897 -0.845 | -0.397 | 0.019 -0.016 | -0.360 40|
-0.822 -0.849 | -0.445 | -0.007 -0.014 0.012 ook
-0.826 -0.848 | -0.441 0.001 -0.007 0.012 | d3; olRKamgsy
-0.882 -0.854 | -0.423 | -0.027 0.019 -0.001 ol
-0.824 -0.851 | -0.447 | -0.001 -0.025 0.034 Js
-0.753 -0.837 | -0.492 | -0.003 0.020 -0.001 o
-0.726 -0.854 | -0.530 | -0.027 0.000 -0.018 ol
-0.806 -0.826 | -0.431 0.029 0.036 -0.010 59
-0.841 -0.854 | -0.440 | 0.012 -0.022 | -0.006 Ry
-0.747 -0.851 | -0.509 | 0.016 0.013 -0.014 gz
-0.738 -0.853 -0.519 | -0.015 0.006 0.002 bl e
-0.893 -0.842 | -0.389 | 0.003 -0.014 0.009 i
-0.855 -0.840 | -0.408 | 0.013 -0.003 0.005 o8 alw

-0.698 -0.848 | -0.550 | -0.017 0.005 -0.003 S e
-0.836 -0.821 | -0.395 0.030 0.031 -0.034 Sl e

-0.804 -0.821 -0.428 0.008 0.047 -0.004 Slags
-0.857 -0.831 -0.392 0.014 0.015 -0.011 Oledal
-0.830 -0.846 -0.435 0.025 -0.006 0.003 2B 0
-0.732 -0.857 -0.527 | -0.003 -0.015 -0.077 Olg i
-0.871 -0.817 -0.358 0.022 0.031 -0.032 s
-0.881 -0.850 | -0.413 | -0.009 -0.010 | -0.004 095l
-0.808 -0.848 -0.456 0.008 -0.005 0.009 Obows
-0.892 -0.838 -0.382 | -0.001 -0.004 | -0.023 g
-0.779 -0.799 -0.438 | -0.070 0.103 0.053 Ol

-0.782 -0.838 -0.466 0.018 0.015 -0.023 ol
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-0.877 -0.851 -0.417 | -0.025 -0.004 | -0.005 B
-0.887 -0.850 | -0.411 0.004 -0.007 0.002 T
-0.833 -0.847 -0.435 0.006 0.003 0.011 ol
-0.859 -0.841 -0.406 0.009 -0.001 0.004 gLy
-0.736 -0.845 -0.514 | -0.017 0.016 0.016 A e Co
-0.719 -0.843 -0.528 | -0.020 0.015 0.016 Pl Coy
-0.829 -0.853 -0.446 | -0.003 -0.025 -0.022 olSs
-0.867 -0.851 -0.421 0.005 -0.005 0.005 sl
-0.837 -0.849 -0.435 0.002 -0.021 -0.006 oWl
-0.721 -0.849 -0.530 | -0.034 0.014 -0.011 ad)b
-0.888 -0.850 | -0.412 | -0.002 0.008 0.002 ok
-0.833 -0.846 -0.433 0.022 0.017 -0.239 Ol yg
-0.884 -0.852 -0.417 | -0.020 0.020 0.000 2RSS
-0.752 -0.818 -0.480 | -0.013 0.045 0.008 N
-0.897 -0.848 -0.404 | -0.001 -0.013 0.002 &)
-0.813 -0.824 | -0.422 0.041 0.022 0.000 &y;
-0.721 -0.850 | -0.532 | -0.080 0.024 -1.471 sk
-0.916 -0.860 | -0.550 | -0.080 -0.034 | -1.471 Min
-0.823 -0.841 | -0.439 | 0.002 0.010 -0.056 Mean
-0.698 -0.791 | -0.321 | 0.095 0.109 0.053 Max
0.058 0.015 0.051 0.026 0.028 0.186 STD

08y o Slxbias glie o IRGD2017 oz Slbias glie ;o bli claie colyi ,o o
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Description Form of Permanent Geodynamic and GNSS Station

DESCRIPTIONS: 1Slasuine
Ol ol TEHN = faslnl o8 Ol el ol
Province: Tehran Standard code: TEHN Station Name: Tehran
}9...“5 ‘5}10,.34..1.53 QL»}LM: J:;lo wle o ).’Y‘LMJ \YWAY YV NY :Lg)‘\.lee\) é_)‘)b“ U‘)‘Q’ :QL’M»J.Q,&
Further Information: In NCC Date of Installation: 2005/01/01 Town: Tehran
COORDINATES: sOlaise
Lo slatses ol S i Syaw ga) | abe g s > 59 (S92 A
= e i 250 bl i Job o e Crosess Slowsy
Iranian Geodetic . ) Ellipsoidal Date of Reference Descriptions
Datum Latitude Longitude Height (m) Calculation Ellipsoid L
Transformed
IRGD2010 35|41 | 50.19584 |51 | 20| 2.71285 | 1194.1284 | 2010.01.01 | WGS84 (G730) from ITRE2005
IRGD2017 35|41 | 50.22297 |51 | 20| 2.74685 | 11945738 | 2017.01.01 | WGS84 (G1762) ITRF2014
Transformed

IRGD2010_rev2017 | 35 | 41 | 50.19603 | 51 | 20 | 2.71301 | 1194.1396 | 2017.06.12 | WGS84 (G730) from IRGD2017

EQUIPMENT INSTALLED AT THE STATION ol | 50 piiowo il g
Shd s Phase center offset(vertical) ol glas ] 0 5
Duration L2 11 Height of antenna Antenna Receiver
2005(001) - 2016{144) 0.11950 0.08990 0.000 ASH701945B_M ASHTECH UZ-12
2016(145) - up to now 0.05779 0.06677 0.000 TRM57971.00 TRIMBLE NETR9
TEHN North Offset 3973803.317 m
2D 058 Winsn A2 A £ 2520 ol sl mal L sl oslamad g 4l ¥ 250 5 anel VY @ 0 Laools -

(mm)
o

ol Molodensky-Badekas transformation parameters from IRGD2017
to IRGD2010 with center point ((p: 305 e 54°j:1200m)

60 |
80 |

80 4

3 / ] el 03 (b3l (IGS) 335
401 4

| / : Opebesghdl ol -

L . . L
2008 2070 2012 D18 207

TEHN East Offset 4640760022 m Parameter Value
nrms=115.64 wrms= 58.5 mm # 2639
" , . . t,(m) 0.729
o ] t,(m) -0.415
et / 1 t.(m) -0.921
Z w0 1 &M -0.005875
“ / ] 5,() -0.007422
1 % B0 FiH] £} FoIL £,(" -0.002849
Rl R - k(ppm) 0.014194
‘ ' ' WL 300 [CRS
Cal. Epoch X_rate Y_rate Z_rate
2014.915 -0.02801 0.00824 0.01591

7008 70 77 BT el
B =06 Wov 02100180 P 165

Sl 0455 6@.‘:‘& sl sl p olgiing doliwlis digad VY S
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File Setting help

Calculation type Input file format Transformation type
‘-.c}.- Pointwise ) From file ‘ @ PLh ) XYZ ‘-.{J.- CE to IRGD2010 () IRGD2010 to CE
Current epoch (CE) Iranian Geodetic Datum 2017
Latitude: 35 41 50.222966 X: (3240498 969 Reference epoch: 2017.1.1
Longitude: 51 20 2746848 Y: (404974043299 Rate X Y z
Height 1194 5738 m Z- 3701663 262 (miyoor) CESSSES NSRS EESSE
Correction
Observation date: 2017 = /1 = /1 £ 2017.00274 - Eorons 5
Iranian Geodetic Datum (IRGD2010_rev2017) Y: 404974043299 0
Z: 3701663.262 0
Latitude: 35 41 50.196044 X: 324049971574
Longitude: 51 20 2712989 Y: 4049740.00349 e BE | | Fieemne
Height: 1194.1391 m Z- 3701662 33434 Lerrimtes B 20 2746848
Height: 11945738 m
Input file name: |InputFile.csv B
Output file name: |OutputFile.csv N ‘ Calculate ‘ ‘ Close ‘

Sleslos plowl Sz oad 4 g)l38lp 5 aty VY IS

File Setting help

Calculation type Input file format Transformation type

@ Pointwise ) From file @ PLh @ CE to IRGD2010 () IRGD2010 to CE

Current epoch (CE) Iranian Geodetic Datum 2017

Latitude: 35 41 50.222966 X |3240498.969 Reference epoch: 2017.1.1

Longitude: 51 20 2.746848 Y: (4049740.43299 Rate X Y yd

Height 11945738 m Z- |3701663 262 (m/year) -0.02825 | 0.00657 0.01528

Observation date 2017 = /1 /)1 :] Setting for Molodensky—BEjdekas transforEt'\on model "—‘

Transformation Parameters WGS84 parameters

Iranian Geodetic Datum (IRGD2010_re)

X0: +0.729 a: 6378137.000

Latitude: 35 41 50.196044

Y0: -0416 1/ 298 257223563

Longitude: 51 20 2712989 Z0: -0921 Omega: 7292115611 rad/s

N -0.005836 Second

Height: 1194.1391 m

GM: 3986004.418e8 m3/s2

ry: -0.007477

Input file name: |InputFile.csv rz: -0.002842

Second Reference epoch

Output file name: OutputFile.csv ds: +0.014070

| ppm 2017 [Z/1 |/ 2] 2017.00274

Network center point

Latitude: 37

Longitude: 54

Height: 1200

ol dgd (18l A 3 (gleyodudl 5 sl ey (Byme VO JSCE
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Qellg
VWY ggas lnl slojlsale (g30955 aSils i3lo (35,155 -)
Y- Transformation from ITRF2000 to WGS84 (Case Study: Iranian Permanent GPS

Network, IPGN), A. Aghamohammadi, H.R. Nankali, Y. Djamour,
S30955 o lol e gy (5,0 paiss So lol ()9S gl paids el jeiS wSle Selinogsy aSlil Sliwlowe Y
YYAQ obo Ao u.i».aLuQ}ﬁ) 9

USo sl )5S (g st flasle )ll GNSS 5 Seoliyngy sodls sloaliny] et slaosls Lijls s —F

VY7 ole Cigus,l «Salinn gy 9 (639955 0,0l (st (510 paldl g (530955





