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VIE_MOD

* MODelling of....

— Computed delay times Ty

0T
OV AR

— Partial derivatives
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VieVS Modules

Core modules

Vie_MOD....calculates the theoretical time delay and builds up the partial derivatives
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Basics (1)

computed delay t

computed delay .41,
. Vie_MOD

* From observation file (NGS, VSO, vgosDB),
corrected for ionosphere

[ observed delay T,

J

Adjustment
(LSM)
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Basics (2)

/ Models in Vie_MOD \

+ Tropospheric delay
+ Solid Earth tides

+ Ocean loading

+ Atmospheric loading Partial derivatives
+ Hydrologic loading

+ Thermal antenna deformation

\+ EOP

computed delay .41,
* Vie_MOD

Adjustment
(LSM)

observed delay T,
* From observation file (NGS, VSO, vgosDB),
corrected for ionosphere

J
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Usage of VIE_MOD

|4 Vienna VLBI and Satellite Software 3.1 — O >

File | Models IEstimation Global solution  Scheduling  Simulation  Run  Plotting  Help k

Reference frames
Ephemnerides
Troposphere
lonosphere

Staticn models

EOP

Observation restrictions
Source Structure

Space Crafts

Save runp Save + Run
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Reference frames - TRF

E Vienna VLBI and Satellite Software 3.1

File | Models | Estimation  Global solution  Scheduling

Simulation

Reference frames

 Terrestrial reference frame

@® Superstation fle | Select file | | Create file

. /TRFi/zuperstation.mat

Selected frame: |UiB’USTrf et |

{ | from t=t file: | v|

Celestial reference frame

® Supersource fie | Select file| | Create file|

.JCRF/zupersource.mat
Selected frame: |\,r'|g|,|3{:rf v|
{ ! from bt file: | V|
% station x [m] y [m]

ALGOPARK 918034, 6948 -4346132. 2778
BR-VLEBA -2112065.0172 -3705356. 5129
BADARY -B38200.7126 3865751, 5854
CRIMEA 3785231.0045 2551207.4646
CTVAST] 2612545. 6380 -3426878.7527
D5545 -4460935. 3060 2682765.7012
" p5565 4849336, 6707 -360488. 7368
I D5565 4849336, 6685 -360488.7334
D5515 -235353B. 8966 -4641649.4516
D5515 -235353B. 5964 -4641649,4590

Vienna

z [m]

4561971,
4726813,
4987670,
4439796,
4686756,
-3674381.
4114748,
4114748,
3676669.
3676669,

1788
7718
9332
4156
1070
0520
BE77
8760
9816
9703

vx [m/y]

-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

0157
0143
0272
0203
0162
0357
0068
0068
0183
0183

vy [m/y]

-0.
Q.
-0.
Q.
-0.

coooo

0042
0003
0020
0159
0042
0010
0189

L0189
. 0062
. 0062

vz [m/y]

S605050000

0042

L0076

0019
0102
0111
0457
0155
0155
0027

Q027

epoch

51544
51544
51544
51544
51544
31544
51544
31544
51544
21544

end

99999
99999
99999
99999
99999
99999
50553
99999
48800
99999




Reference frames - CRF

4 Vienna YLEB! and Satellite Software 3.1 — O x
FiIeI Modelsl Estimation  Global solution  Scheduling  Simulation Run Plotting  Help L]

Reference frames

 Terrestrial reference frame

@® Superstation fle | Select file | | Create file

. /TRFi/zuperstation.mat

Selected frame: |viev5Trf

from tx=t file: |

Celestial reference frame

® Supersource fie | Select file| | Create file|

.JCRF/zupersource.mat

Selected frame: |vie-,r5(;rf

from t«t file: |

Save runp | | Save + Run
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Ephemerides

4 Vienna VLBI and Satellite Software 3.1 — O *
FiIeI Modelsl Estimation  Global solution  Scheduling  Simulation  Run  Plotting  Help o

~Ephemerides
Ephemerides
() JPL 405

(®) JPL 421

() JPL 430

Save runp | | Save + Hun
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Troposphere (1)

4| Vienna VLBI and Satellite Software 3.1 - O *
File | Models | Estimation  Global selution  Scheduling  Simulation  Run  Plotting  Help u
rTroposphere

(®) from individual modeling

Hydrostaticdelay ——  ———Wet delay
~Zenith delay ~Zenith delay
(® p (in situ) + Saastamoinen ® no
() WMF3 () e (in situ) + Askne
() VMF1 () WMF3
O p (GPT3) + Saastamoinen O VHFT

() & (GPT3) + Askne

~Mapping functon ———— ~Mapping Function

(® WIMF3 ® VMF3

() WMF () WMFT

) GPT3 () cPT3
~Gradients ~Gradients

@' no @ no

) GRAD () GRAD

O opP13 O GPT3

) Dao

O from ray-tracing
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Troposphere (2)

4| Vienna VLBI and Satellite Software 3.1 - O *
File Iml Estimation  Global solution  Scheduling  Simulation  Run  Plotting  Help u
rTroposphere
(®) from individual modeling
Hydrostaticdelay — 1 ———Wet delay
~Zenith delay ~Zenith delay
@ p (in situ} + Saastamoinen @ no
D VMF3 D e (in situ) + Askne
() VMF (O VNF3
() p (GPT3} + Saastamoinen ) VMF1
() & (GPT3) + Askne

~Mapping functon ———— ~Mapping Function

(® WIMF3 ® VMF3

() WMF () WMFT

) GPT3 () cPT3
~Gradients ~Gradients

@' no @ no

) GRAD () GRAD

) GPT3 ) GPT3

) Dao

O from ray-tracing
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http://vmf.geo.tuwien.ac.at/

lonosphere

E Vienna VLBI and Satellite Software 3.1

File | Models | Estimation  Glebal solution

Scheduling  Simulation  Run  Plotting  Help

~lonosphere
lonospheric delay
® From NG
() External file - | _» Create

Save runp

||Save+Rt.n

VieVS

Vienna VLBI and Satellite Software

9tVieVS User Workshop 2018

12


http://vievswiki.geo.tuwien.ac.at/doku.php?id=public:vievs_manual:data#external_ionospheric_files

Station corrections (1)

Zl Vienna VLB and Satellite Software 3.1

FiIeIModeIsI Estimation  Global solution  Scheduling  Simulation  Run  Plotting  Help

—Station corrections

[+] Solid Earth tides

[] Tidal ocean loading |FEszuu4 w |
@ Tidal atmosphere loading |'.rienna e |
@ Non-tidal atmozphere loading |APL_VEN MA i |
[ Pole tide [+] Ocean pole tide

Pole model

() linear (ERS 2003) (®) cubic (ERS 2010) () IERS 2015
] Hydrology loading |ERAHYD w |

@ Thermal antenna deformation

Temperature source
(®) in situ (GPT3 backup) ) GPT3
|:| APL with regression coefficients |pD_FtCextern al V |
(] Glacial lzostatic Adjust. (GIA) uplift rates ||CE_5{3_VM2_2|]12 b | (creates a Gla-free TRF within Wie_GLOB)

Save runp | | Save + Run
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Station corrections (2)

4| Vienna VLBI and Satellite Software 3.1

File Estimation  Global solution  Scheduling  Simulation  Run  Plotting  Help

Station corrections
Solid Earth tides
Tidal ocean loading
Tidal atmesphere loading

Non-tidal atmozphere loading

Pole tide Ocean pole tide
Pole mode!
() linear (ERS 2003) (®) cub

|:| Hydrology loading

Thermal antenna deformation

Temperature source

(®) in situ (GPT3 backup) e

|:| APL with regression coefficients

|:| Glacial lzostatic Adjust. (GL&) uplift rates

25

20

15

£
2,

ocean tidal loading

10

solid Earth tides (up to 40 cm) --->>>

S1-S2 APL

pole tide loading

- ocean pole tide loading

non-tidal APL
ydrology loading

1

]

VieVS

Vienna VLBI and Satellite Software

9thVieVS User Workshop 2018

14



EOP (1)

El Vienna VLB and Satellite Software 3.1

File | Models | Estimation Global solution

Scheduling  Simulation  Run  Plotting

~EOP

A priori time series
() 08 C04 (1AU2000)
(® 14 C04 (1AU2000)
() finale (1AU2000)

() from t=t file C04_08_1962_now.bxt w
[] include a priori celestial pole offsets
~Models
~Include high frequency
@ Ocean tides interpf (Conventions)

E Libration (xp, yp) 10 terms

[ Libration (UT1} 11 terms

~Precession/Nutation model
) 1a0 20004

(®) 1AL 2006/20004

~Interpolation

Ohaar

lagran
QI () UT1R <35d

[*] Tidal UT variations (RG_ZONTZ)

(®) UT15 all constituents

Help

rthOrientationData/eop.html

VieVS

Vienna VLBI and Satellite Software
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EOP (2)

El Vienna VLB and Satellite Software 3.1

File | Models | Estimation Global solution

Scheduling  Simulation  Run  Plotting  Help

~EOP

A priori time series
() 08 C04 (1AU2000)
(® 14 C04 (1AU2000)
() finale (1AU2000)

() from t=t file C04_08_1962_now.bxt w
[] include a priori celestial pole offsets
~Models
~Include high frequency
@ Ocean tides interpf (Conventions)

E Libration (xp, yp) 10 terms

[ Libration (UT1} 11 terms

~Precession/Nutation model
) 1a0 20004

(®) 1AL 2006/20004

~Interpolation

Ohaar

lagran
QI () UT1R <35d

[*] Tidal UT variations (RG_ZONTZ)

(®) UT15 all constituents

VieVS

Vienna VLBI and Satellite Software
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EOP (3)

El Vienna VLB and Satellite Software 3.1

File | Models | Estimation  Global selution  Scheduling

Simulation

Run

Plotting Help

~EOP

A priori time series
() 08 C04 (1AU2000)
(® 14 C04 (1AU2000)
() finale (1AU2000)

() from t=t file C04_08_1962_now.bxt w
[] include a priori celestial pole offsets
~Models
~Include high frequency
@ Ocean tides interpf (Conventions)

E Libration (xp, yp) 10 terms

[ Libration (UT1} 11 terms

~Precession/Nutation model
) 1a0 20004

(®) 1AL 2006/20004

~Interpolation

Ohaar

lagran
QI () UT1R <35d

[*] Tidal UT variations (RG_ZONTZ)

(®) UT15 all constituents

VieVS

Vienna VLBI and Satellite Software
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Observation restrictions

"4 Vienna VLBI and Satellite Software 3.1 — O *

File | Models | Estimation  Global selution  Scheduling  Simulation  Run Pletting  Help u

Observation restrictions

Quality code limit
Cut-off elevation angle
Jet angle [none, 0-30]

il

Save runp | | Save + Run
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Source structure

zl Vienna VLBl and Satellite Software 3.1

File | Models| Estimation Global solution  Scheduling  Simulation  Run Plotting  Help

~Source Structure

Catalog w

D Apply Source Structure Correction

|:| write jet angels

Save runp

‘|5&ve+ﬁu1

VieVS

Vienna VLBI and Satellite Software
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Space crafts

4| Vienna VLBI and Satellite Software 3.1 - O *
File Models Estimation  Global selution  Scheduling  Simulation  Run Plotting  Help u
—Space Crafts

—Orbit data

Browse for orbt fle | |

Save runp | | Save + Run
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Demonstration

e Run session in VieVS!
— 18JUL23XA (vgosDB)
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Results

* Computed delay times 7.,,,,,

* Partial derivatives ot
OV AR
* Results are stored in ../DATA/LEVEL1/<session name>_antenna
_parameter
_scan
_sources

(http://vievswiki.geo.tuwien.ac.at/doku.php?id=public:vievs manual:important files#fvievs data structures)

=» Used as input for VIE_LSM

\II GVS 9thVieVS User Workshop 2018 22

Vienna VLBI and Satellite Software


http://vievswiki.geo.tuwien.ac.at/doku.php?id=public:vievs_manual:important_files#vievs_data_structures

Last slide

° Vie_Mod models....

— Computed (theoretical) delay times Tcomp

0T
OV AR

* Modelling in agreement with IERS Conventions

— Partial derivatives

° For more information...
— Check the code (main function: vie_mod.m)
— Detailed documentation: .../DOC/vie_mod.pdf
— VieVS-Wiki

http://vievswiki.geo.tuwien.ac.at/doku.php?id=public:vievs manual:input parameters
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http://vievswiki.geo.tuwien.ac.at/doku.php?id=public:vievs_manual:input_parameters

