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VLBI GEOMETRIC MODEL
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VLBI GEOMETRIC MODEL
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VLBI TROPOSPHERE MODELVLBI TROPOSPHERE MODEL

Total Delay = Ionospheric Delay + Neutral Delay
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( ) . ( ) . ( )

( )     :  Zenith neutral path delay

h wL e ZHD mf e ZWD mf e

L e

Δ = +

Δ

,

( ) p y
     :  Hydrostatic, wet tropospheric mapping functions 

                  (NMF, GMF, IMF, VMF1)
h wmf

( , , ) : Zenith Hydrostatic deZHD f H P= ϕ lay
 = Estimated in VLBI analysis 

b i i li f ti Z ith t d l
ZWD
             by piecewise linear function : Zenith wet delay

1
2 1

1 ( ( ) ( ))       (for the station 1 and 2)troposphere L e L e
c

τ = − Δ −Δ



TROPOSPHERIC MAPPING FUNCTIONS
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TROPOSPHERIC MAPPING FUNCTIONS
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P : surface total pressure
t  : surface temperature

:  tempreature lapse rateα

Niell Mapping Function 

b i i iIsobaric Mapping Function
Vienna Mapping Function

Some other mapping functions:
Chao, Ifadis, Davis, MTT, B&E, F&K, UNBabc, UNBab 
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VLBI CONT05 STATIONSVLBI CONT05 STATIONS
CONT05 was a two-week campaign of continuous VLBI sessions, 

scheduled for observing during September 2005scheduled for observing during September 2005. 

The plan for the CONT05 campaignThe plan for the CONT05 campaign 
is to acquire state of the art VLBI data over a two-week period 
to demonstrate the highest accuracy of which VLBI is capable. 
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Regression function of the baseline length repeatabilities 
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Values of the estimated parameters by LSMValues of the estimated parameters by LSM



Different Tropospheric Mapping Functions and Cut off Angles Investigated by 
Processing VLBI CONT05 Sessions

CONT05 baseline length repeatabilities 
(cut off : 5°)( )

Number of observables (CONT 05)

6156
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CONT05 baseline length repeatabilities 
(cut off : 7°)(cut off : 7 )

Number of observables (CONT 05)

5907
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CONT05 baseline length repeatabilities 
(cut off : 10°)(cut off : 10 )

Number of observables (CONT 05)

5502
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CONT05 baseline length repeatabilities 
(cut off : 20°)(cut off : 20 )

Number of observables (CONT 05)

3906
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CONT05 baseline length repeatabilities (VMF1)
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CONT05 baseline length repeatabilities (VMF1)
6156
6028 Number of 

CONT05 baseline length repeatabilities (VMF1)
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Values of the estimated parameters by LSMValues of the estimated parameters by LSM
Parameter “a“ fixed to 0.5 cm

1 2 435 1 2 435

66
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Comparison of the parameter “b“
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CONT05 baseline length repeatabilities (VMF1)

6156
6028

Parameter “a“ fixed to 0.5 cm
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Si l ti  F lSimulation Formula

∆τ : Observed group delay is simulated

∆τ = ∆τ + (WZD mfw (e) + cl ) (WZD mfw (e) + cl ) + wn∆τ = ∆τ computed + (WZD2 mfw2(e) + cl2) – (WZD1 mfw1(e) + cl1) + wnbsl(1-2)
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Comparison of baseline length repeatabilities 

6655 m2,73 cm
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Si l ti  R ltSimulation Results

Parameters
Simulations

1st Simulation (A05) 2nd Simulation (B05) 3rd Simulation (D05)

white noise 8psec (2.4 mm) 12psec (3.6mm) 8psec (2.4mm)

predictedpredicted 
clock 1e-15@15min 1e-15@15min 1e-15@15min

Station PSD 
(psec2/sec) Station PSD

(psec2/sec) Station PSD 
(psec2/sec)

predicted 
wet 

zenith

(psec /sec) (psec /sec) (psec /sec)

HARTRAO 0.1 HARTRAO 0.1

KOKEE 0.8 KOKEE 0.8zenith 
delay All stations 0.5TSUKUB32 0.6 TSUKUB32 0.6

The rest of 
all stations 0.5 The rest of 

all stations 0.5all stations all stations
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Conclusions
• Similar baseline uncertainty values for cut off angles 5 to 10 degrees 

but not for 12 to 30 degrees. 

• Inspite of the small differences  VM1 gives always the best results• Inspite of the small differences, VM1 gives always the best results.

• If the same amount of observables for simulations with the real ones, 
 ff l  7 i  i l  h  b  cut off angle 7 gives approximately the best outcomes.

• It has been succeeded to create overlapped simulation outcomes with 
the real ones for cut off angle 7 degree.
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Outlook

N  d t  b   b l  th  t ff l  7 l  th  t • No need to observe quasars below the cut off angle 7 unless the wet 
zenith delay parameters will be measured accurately and the related 
models will be improved.

• Future simulations should use the turbulence model for the wet 
zenith delays.zenith delays.

• Down-weighting of low elevation observations should be tested.
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Thank You ...
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