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It is necessary to regularly check the stations « health » with an
analysis of the signal characteristics:

- Amplitude : received power

- Phase : residuals of CNES POD adjustment

Which station ?

- After a station renovation

- New site installation

- When a problem is raised in the DORIS network meetings
- Evaluation after a beacon evolution (eg. 3.2)

What data length ?
At least 1 month in order to analyse a minimum of 3 cycles

How frequent ?
Between 1 and 5 stations analyzed per year since 2005 (see next slide).

IDS AWG, CNES, 11 June 2018
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Kourou December 2005

Yellowknife  warch 2006 Since 2005, 35 sites avec been analyzed.

fapect®  Mowember 2700 3 stations have been analyzed twice (Yellowknife, Mahe, Ascension)
Reykjavik June 2007

Betio June 2007

Rikitea June 2007 :

Toulouse September 2007 ok g l‘%ESUND“_ s

Monument Peak March 2008 2o ¥ LES

o ~FAJRBANKS - N
Rio Grande september 2008 : @L OWKNIFE <
Kauai September 2008 GOLD BAY

et ST €I HULE < &g

NOYARSK

Fairbanks September 2008 JOHN.S TOULO ’ e (;:' !

Mount Stromlo  December 2008 E E@EE SELT 7 ¥ 2 3 s 24 4
Yellowknife September 2009 2on PONTA DELGADA ¢ ; ' : ‘ T (.

Mahe September 2010 o f:ﬂAMI ’ ‘

Grasse september 2010 CORRO IS“‘"@LAMENTU h & P
Easter Island September 2010 MANA! P : o B2 TN,

- UROU e 4 MALE -
Ascension December 2010 SANTA CRUZ @ LIBREVILIES 110
Arequipa December 2010 \' . N =1 W @HE CIBINONG, SpisrT MORESEY
La Réunion December 2011 FUTUN@D ETE EQUIPA ‘ N )
Jiufeng March 2012 TTEA , RA Y B ¢ REUNION A UMEA
Saint Helene  March 2012 @( ER ISUAN s HOERE %\ARTE‘B@HOEK %RRA@E @
Badary June 2012 gy >0 @ISTAN DA'CUNHA AMSTERDAM WS MOUNT STROMLO
@ee
Nouméa September 2013
Saint John's December 2013 ERA Wi . TERRE ADELIE
Everest March 2014 : ¥
Tristan da Cunha June 2014
Le Lamentin September 2014
Greenbelt December 2014
Owenga April 2015 analyzed stations
Socorro June 2015
Goldstone December 2015

jiibouti oo 2016
Wettzell July 2016
Managua vovemver 2016 | RESUILS presented here
Kitab June 2017
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Power attenuation (ATT) = {measured received power — theoretical received
power} on both frequencies (400 MHz & 2GHz).

The theoretical power is given by:

I:)theo - I:)tran B Igr + ggr (9) - ppath + gboa(e) o Iboa

gr = ground, boa = on-board, | = cable loss, g = antenna gain, 6= elevation, pp
= path loss

POE residuals (RES) : DORIS-only 2 GHz residuals from CNES POE

For a given couple beacon/satellite, we calculate the mean of all values (ATT or
RES) located in a lat x lon = 0.5° x 0.5° square. In order to eliminate the biases
(cable length, etc.) we subtracte the mean calculated for the entire geometries.

The results are compared with the fisheye views (360° views) from IGN if
available, or other pictures of interest

IDS AWG, CNES, 11 June 2018
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A DORIS station was installed in Wettzell (Germany) in 2003-2004 to test
shifted frequency transmissions. Abandoned due to frequent DORIS
transmission cut-off for VLBI sessions

Wettzell remains an excellent site for the co-location of geodetic
techniques (GGOS) = new tests to evaluate the interferences between
DORIS and VLBI:

2012-2014 in Greenbelt
2016 on site at Wettzell

IDS AWG, CNES, 11 June 2018

http:/iwww.cls.fr



D

’1
d

S
Recommendations: -
Minimum of 100 m between DORIS and VLBI antennas

S Wettzell
No direct view between DORIS and VLBI antennas or installation of a radio-frequency barrier

DORIS
test
antenna

» &y ]
Opti n2:‘

I~
n

20m VLBI antenna
Artificial
hill

Twin 13m VLBI antennas
IDS AWG,CNES, 11 June 2018
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12 T T T T T [ T T T T T T T T T T T ] T T T T [ T1 Mean of MOE RMS (mm) in June 2016
using JASONZ2. JASON3, SARAL. CRYOSAT2, HY2A & SENTINEL-3A

= — Wetzell - 7.5
— All the other stations

mm

RMS (mm)

33:11n-03 345.]|m-08 i Jun-13 2‘%'16 Jun-18 Jun-23 . Jun-28 .
I / R W £ P | RMS stable in time and among the best in the
w Ih (i PR "””% w network (13th / 50), similar to other European
I z\ & B ; g I stations like TLSB, GR4B, DIOB, MEUB
\ | s /./ °
P o CI - Small degradations below 20° in the South West
I ! ' NP an East directions (trees + hill)
<= < )
SR: i I 7 k '
« 1| SARAL ' « * No multipaths effects
; . : ] : o - The good performances led to the installation in

- 1.5x1.500ii.'erres.rdua.'RMS(mm) Sept 2016 IDS AWG, CNES, 11 June 2018
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- 2010 : interference of MIAB with TV antennas -2
removal of MIAB TRy
- 2013 : Recognition mission in Managua, el
Nicaragua’s capital AR 7
- 27/04/2016 : Beacon installed > MNAC

- Complementary to the Lamentin station,
- Improve the network robustness,
- Will give information on the Carribean tectonic

plate, (no DORIS station untill then). IDS newsletter #2 :
Visibility circles at 800 km altitude, 12 ° cut-off

http:/iwww.cls.fr
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Balise DORIS de Managua : atténuation de puissance sur SAFU-_-

- Moyenne du 02/06/2016 au 31/10/2016, par cellule de 0.5%0.57
5 months analysis 2 !

300"
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| | 1
Power attenuatiori i : . A P
as seen from | / . 5 \\
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CNES POD RMS,
of SARAL

Fisheye view of MNAC
environment
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Managua

Visibility circle of
Cryosat-2 at 8° elevation
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=>» Certainly a small influence of the
lonospheric scintillation on the POD RMS
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- 1991 : First installation at the Astronomical
Observatory of Kitab (Uzbekistan) - KITA

- 1996 : 1st renovation = KITB

- 2001 : 2d renovation = KIUB

- 2011 : degradation - new renovation
needed

- Sept 2013 : Recognition mission

- Juin 2016 : Move of DORIS - KIVC

Visibility circles at 800 km altitude, 12° cut-off

IDS AWG, CNES, 11 June 2018
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Trees up to 30°

Old site (KIUB):
Masking rate > 5° = 16,9% %

New site (KIVC):
Masking rate > 5° = 3,6%

No masks > 15° (shaded trees have been cut)

IDS AWG, CNES, 11 June 2018
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Balise DORIS de Kitab : atténuation de puissance sur SARAL Balise DORIS de Kitab : attenuation de puissance sur SARAL
Moyenne du 01/07/2015 au 07/01/20186, par cellule de 0.5°x0.5" Moyenne du 04/09/2016 au 09/05/2017, par cellule de 0.5"°x0.5"
a0 45 e 7s o 105" ! 3 " 75 3

[l o'

Power attenuation
KIUB KIVC

4

ag a0

power attenuation
o

(d5)

75 a0t

CNES POD RMS
KIUB KIVC

45"

p
[
T
5
1.5x1.5 Doppler residual RMS (mmy) 1.5x1.5 Doppler residual RMS (mm)
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Network ranking:

Mean of POE RMS (mm) in 2015, SPOT5, JASON2, CRYOSAT2, HY2A & SARAL

IUB

L N~

mm

mmommmmmmmmmmmocnommmmoommmmcnmmmmmcncnommmmmmmmmmmmmmmmmmmmm

R T O u [ AanaG) mhm LU= (4 > <
“Ig%>@'-8w%8‘3§°m<§mm el n:‘3<<4§"m><fnm<§(u.¥§§§mmﬂf%§0 S5l

Mean POD RMS ~6 mm
- 55t / 57 in 2015

Mean of POE RMS (mm) in 2016, JASON2, CRYOSAT2, HY2A, SARAL

mm
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Mean POD RMS ~4 mm
(30% improvement)
> 17" /56 in 2016
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Statistics established from all common mission in 2016 & 2017 :
JA2, JA3, CR2, HY2, SRL et S3A

180°

-0 OO0 O I <35 mm
0309401 0389E+01 O46EED1 OSMEs01  0.6Z2E401 I:I >5,5mm
2107 240° 2707 3007 3307 o 307 60° 90" 1207 1507 1807

Mean of POE RMS (mm) in 2017, JASON2, JASON3, CRYOSATZ2, HY2ZA, SARAL, SENT-3A
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180°
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» Distribution between 3 et 6 mm (same distribution than in 2016)
* Rio Grande is still the best station (for many years)
* No changes from 2016 to 2017 for the best stations (the best 4 are unchanged, in the

same order)
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The global RMS is slightly better in 2017 than in 2016. Maybe due to the

oncoming of the solar minimum ?
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DL POD RMS: evolution from 2016 to 2017 %

DORIS POE RMS

Mean on 15 days
Common missions in 2016 & 2017 = JA2, CR2, HY2, SRL, JA3 et S3A

8 I T I I I I T I I T | I I I I T I | I I ! I Stations Whose
=@ Hartcbeesthoek (-17%) varation from 2016
Tri da Cunha (-9% —
OO Tristan da Cunha (:9%)}___——— to 2017 exceeds +/-
5L Q=@ Male (-8%) _
&= Jufeng (+7%) %

3 1
2016 2017 2018

http:/iwww.cls.fr
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Focus on Jiufeng
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Since 2016, raise
of +0,3 mm/yr due
to the vegetation
growth.

A this rate, Jiufeng
will again be the

« worst » station
(6 mm) in late
2020
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We perform regular analysis of the local (station) DORIS signal in
terms of power attenuation and POD residuals.

Useful to explain problems or to evaluate the quality of a site
renovation or new installation

Will be continued to improve the network robustness

http:/iwww.cls.fr
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