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Introduction

« The CONT17 campaign was observed between November 28 until
December 12, 2017

« Two legacy network observed in parallel

« Additionally, a VGOS network observed for five days, 3-8 December,
2017

« It is interesting to compare the results from the different networks
— especially the VGOS network with the legacy ones

« In this work we investigate the tropospheric parameters, i.e. the zenith
total delays (ZTD) and gradients, estimated from the different networks

« External evaluation:
— GNSS results
— ECMWEF data (ERA 5, ERA Interim, and ECMWF operational analysis)




The CONT17 campaign

Legacy 1, 14 stations
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Data analysis

« VLBI data analysis
— VieVS@GFZ software

— Estimated parameters:
« Clocks (30 min)
« ZTD (20 min)
« Gradients (2 h)
« EOP (daily resolution)

« Station coordinates (on set for
whole CONT17 campaign)

« Radio source coordinates (on
set for whole CONT17
campaign)

 GNSS data analysis

Bernese software v 5.2

GPS and GLONASS (if
available), some stations also
Galileo

PPP mode

Estimated parameters:
« ZTD (20 min)
» Gradients (2 h)

» Station coordinates (on set for
whole CONT17 campaign)

« ECMWF data

Ray-tracing through the
numerical weather models
(ERA 5, ERA Interim, and
ECMWF Operational analysis)
in @ number of pre-defined
directions

Fit the gradients to the ray-
traced delays




The Wettzell station: ZTD from VLBI
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« ZTD from the
Wettzell VLBI
telescopes in the
period 3/12, 23:00 -
8/12, 24:00, 2017
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The Wettzell station: comparison with GNSS

WM diff. VLBI-GNSS
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The Wettzell station: comparison with ECMWF

»  ERAS

o ERA Interim

* ECMWF Op.
WETTZ135 (VGOS)

2250
2200
2150*™ : . . -
4 5 6 7 8 9
Day of December 2017
50 T T
x ERAS - WETTZ13S
o ERA Interim - WETTZ135 ]
E # ECMWF Op. - WETTZ13S ®
£ »ﬁ, x e 53 % b
~ 0F Wimoow 2% @ 07 3 x X * 27
() 06 0 X % x » x 7 e
E ))"WB>= == * i ")#;‘wé )ﬁ‘gxxx "' xghx’a*’"‘ x.; o x"o
<]

-50
4

5 6 7 8 9
Day of December 2017

WM diff. [mm]

WRMS diff. [mm]

WM diff. VLBI-ECMWF

[=]

I ERAS
I ERA Interim
[ JECMWEF Op.

R

L

10

9!/% 14/@} I/y@}
?’Jes ?52( 3334/
WRMS diff. VLBI-ECMWF
IEERAS '
I ERA Interim
_IECMWF Op. - —




The Wettzell station: gradients
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Wettzell gradients: WM and WRMS differences

East gradients
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Results from Kokee Park
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The Yebes station (only one day with VGOS data)
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VGOS results: comparison with GNSS
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VGOS results: comparison with ECMWF models
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ZTD from the legacy networks
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ZTD from legacy networks: comparison with

GNSS
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ZTD from legacy networks: comparison with
ECMWF models
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Conclusions

* The results from the three CONT17 networks are similar
« The VGOS network give similar results as the legacy networks

— ZTD WRMS differences of 4-5 mm relative to collocated legacy
antennas as well as to GNSS

— 5-10 mm ZTD WRMS difference with the ECMWF models,
smallest WRMS for the ERA 5 model

* There are still room for improvements




Thank you for your attention!
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Gradients from the legacy networks
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Gradients from the legacy networks: differences
to GNSS and ECMWF
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WM Diff. [mm]

East Grad. North Grad. East Grad. North Grad.
04 04 ]
E 02 E oz
E £
£ 0 £ 0
o ]
Z02 Z.02 1

04 1 04 04 04 1

o8 ey K, Yo g, O Mg, H0g, 5, Ky, May Ny Oy gy 20 o gy 0 Vg B, “Om M 0 F15, 0 Mg, My Ot P 2 e by G, Mo M, P, Mg, Se, o W bn, Mg A, Mo, Seg, M
Ot e S0y, O g %, Kap, My Ny, 4, "C, (G Gpp 0, %45, S5, 7 5, E g, A, Uy, Moy, "oy & e, 4, ey, Yoy, Ter s, S A,
"QQ(& Saer t@e‘r".ﬂ%4»9,;‘:4;,12"3;&694“%_%;14.,6047‘,4’%,’* ”g,‘(& S Ay {peq’?3~4t?):?lp1 ‘j".’;‘,”?%"‘es(,:-%ﬂw\,d’fh 7z, o g, g, ey Pw, o, L 2 = iy gy gy ey Owy Vg, " i,

. East Grad. North Grad. s East Grad. . North Grad.

1 1 1 i

£ £ £ Eos 1

£ £ £ £

& & & 506 1

= @ @ @

Zo. z z Zo4 1

2 2 2 ES

02
0 a
ey A0, e B, O, P, 0 5, K, Mt Mg, O H 26 e 0t o 0, K4, 0 b S, M, M, P Ve, St G, e, My Py M, S
>, 4, Rl B, by s, 7 o Clg, T 0y 7 0y S
b"*‘(f‘" %"’* ez ’54:%"732""1?’%5*4 4‘5;:‘1‘45,}‘%"’%* 4 :':24’” e, ‘51%’79:’"1?‘%6*4%\?3;:“450‘?35,"" e e O, x""lﬂe_g iz, S ey om0, gy, iz,
w.r.t. ECMWF
- East Grad. e North Grad. East Grad. s North Grad.
RS s
06 06t 06 AA interim 08t
04 - _ o4t _ 04 [LJEChnF op. _oar
B £ E
02 £ 02} £ 02 L E 02f
o o e} L . | | NI — c 0
5 : N ~ 5
0.2 = 02p =02 =-02¢
H H E

04 04t 04 04t

-0.6 061 06 06}

e t, Ky g, B, P0n Map Mg s, Ky, Mgy My Ok My, R S e N Ny S M TN ke, Gn Ro fw, te G e, Wy O, Py, Hey S5, O e tn, o 4 e M On Py ey S
NG O, a5, 08, 45, Fa, gy s, W 2, o, Op %4, s, i, Y g, 26 0., 7.y, e, oy 4 ey My, O ey, e, SEs, Fag, 4., 70, ey Koy Gy e, My Oy Pley Mg, Ses, Y,
R S R R R S s S Pty ey ey e e ey on ey n Mgy, e e Mg g e e oy ey OO,

. East Grad. e North Grad. ) East Grad. e North Grad.

14 14 14 14t

12 E 12 —E- 12 .E— 124

1 E E Eaf

08 £os fos Eosl

06 Los Los Lost

i H E

04 S04 204 Soaf

02 02 02 02

o a o o

e Ko, g Bap, S0, Yag, oy, Fag, Kap, Yap Vg, Otig Wy 2, iy Kop, e Bapy “0p, g, Mog Tas, Hay, Moy Vig, Oty B 26, iy Bry 0y, Sy Koy, A, Yy Yy, O ey Mg, Ses, Yag, ey Bry T, By Key 4 e, My O Ry Mg, Se,
?}é&‘fl‘- %sgidﬂ' ‘Geqbﬂf""’z”"f?"%%"-* Q“’D‘IL(EO‘:‘J:%»’&' »%1& 5'0?:?" ‘sﬁb’cﬂ?q "’e:;%ﬂ?u"‘f%’ {F“'?:Q"Fan%ﬂt"fk )??"3:} @ E’Ia“" “ g ey e Qs’ ey Py @%%:ﬂ?& ,7}’3:} 4 ey ey g My oy s "y G“’W%’“«




