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After a site hod heen selected, a local apency was sought fo host the statiom and mke care of its maintenance,
which would satisfy the following requirements ;

¢ The tansmitting beacon and its backup power supply needed to be in a room with mederate temperatare
(#LY. ¢ X v arad
e bemperature variations, with continuous mates power mupply svailable,
A

®  The ontenng had to be installed outside with 8 clear sky view above 10 degres slevition, on & structure that

would allow the zze of the antenna suppors — guved rower or wall side mount #fBvailalile at that time. -~

comld not be avoided, o temporary interruption of the DORIS wansmizsions, either manual or sutomatic,

could be accepted. The receiving systems that are likely to be affected by the DORIS signal are:

o WLBI antennas: such interference, if it exists , may be avoided by having a physical signal obstruction
between both antennas. Mevertheless there is one came (Kavai) where both entennas are inter-vizihle and
no interference have been noted, so this issue deserves further investigation as fis hetter inderstanding
mighit open up new opportunities fon DORIS-VLEBI éo-locatinns,

@ Upper atmosphere soundings caried wul by most meteorolnpgical stations: some modely of Vaisals
receivers — which are used to receive the data transmitied by the radiesondes — are likely to be affecied
it tha DORIS antenna and the radiosonde anterma are very close to cach other (lesa than 30 m or sa).

o The 2 GHz antennas used by the Arians tracking stations at Kowou, Ascension and Librevilie,

In order t check that the prospective hast agency would meet the abuve requirenents, a questionnaire was seqrt
which generally resulted in yesna answers o a few questions, and & variable amount of detmis about the site
layour. This has progressively evolved throughout the nerwork®s history, with a deeper snd more detailed
preliminary survey heing conducted oy the requirements for antenna stability have become more stringent (see

section 7.2).

Once the planned location and host agency were found to be wtisfying on the above poinis, the next step was o
negotinie o writlen apreement signed by 1GN and the host ageney, Frequency clearsnce had also o be granted,

which was generatly handied by the host sgency through an application with the relevant national radio
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Fior exch DORIS station, o sitelog 15 made available to the wsers o the fomm of a text file, on the 195 web gile
(httpoiSds ols frhimlidard sfsitelos himi), [t coniains the following nformation:

= General site information

*  Information about the successive antennas instatled al the slation

*  Information abowt the successive beacons installed at the station

= List of available IERS co-locations (if any)

*  Tide gauge co-location (if ay)

¢+ Local peodetic survey results

*  Degeription of the metcarnlogical inztruments

= (Comiacts

EBach mujor evolution of the DORIS network {c.g. new station, amenna change, station removal, ete)) is

announced to the DORIS community in the form of a DORISmail (Tavernier et al. 2005).

10.4 The antenma stability evaluation

Meow that the network retovation is almost complete, we have tried to assess more precisely the gquality of the
aobeind Jppott at afl DRIE sites, in order o dofme oaiteria for site quality so ay W identify a set of core
siations with accurate coordinates thar might conmilvite to the FTRF (Toternational Termresrinl Reference Frame)

{1025 2004,

The best way o actually assess the anmenna stability wonld he to carry out stability surveys on a regular basis,
Smee this would reguire buman and financial means well beyond those allocated to the maintenance of the

DORIS netwk, other approaches had o be considered:

] An analysis of the stiw = T TN {

= \No, UK wording was used throughout the text

= The results of the anteniys nenﬁ'm Camrmn e mrven n e e e e b

= A tme serias stability Sidy based on the sristical analysis of several v RIS weekly stution
i

3

conrdinates (Lo Bail, submited), that is influenced h}r several factors among which the hnteana stability, d

Al
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13.2. Metal tower: we have been using two main tower types in the network: Normand, and Leclerc,

Construction type: matks the way the pillar was canemioted (secording to TGN*s speciticatinns dealt with in
section 7.2, or nat).

CGround hurdness: bedrock, hard sofl or sofl enil,

Height: because sven a conerete pillar can be bent by temperarure differences betwesn the sunny

the shady ome, and this deformation is in propartion o it height, a conorets pillar should not be 1op b

Tower madel: “Leclerc” (32 om sided, self-supporting) is betrer than “Normend” (17 em sided, aeeds ta
groetThaghtsmore thanone metrs) o \we only try to paint it in white when possible.
Height (Leclere tower): although this kind cSee added sentence at the end of 7.2.1.

Height (Narmand tower): weight=3 for this criterion becanse the amplitude of an antenna movement {if &

guy-wire breaka or hecomes lovse, which canpot be completely ruled out and wctually slready happened)

increases very much with helght.

Mo guy-wire (Normand tower): the lack of guying will have hetween "no influence” (for a halfmetrs

setion) wel "i lot of influence” for a very high tower,

Guying quality (Nomnund towery: good guy-wires have turned out to he very efficient in maintaining g mwm-

level centring aver several years at some sites. Moreover, 3 bad quality puying wil]l have of course a

different itifluence on antenna stability, depending on the trwer's height.

G Secondary support. this s the element below the primary supporr, It can be either a conerets block in the

ground, or a building f the primary support is a4 conciete pillar or a mezal pipe michured into the ground, thee s

no secondary support.

€. 1. Concrete hlock or pad on the ground: same critetia as the concrete pillar.

.2, Building:

General structure: here we have marked how stable the building is likely to be, according to the kind of
structire and materials used.

Primary sapport location with respect 1o the most stuble parts of the building.

Height of tower base ahove ground: stability-wise, the lower the building the berter, Nevertheless as the
influence of this parameter is difficnlt o evaluate {presumably less jmpoitant than, and highly dependent on

the building’s structure and the location of the antenna), it was assipned 4 very small weight
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0 Whale site / geolapical stability: Tittle can be done ss far as this eritedon is voncerned, other than choosing
another site. For lack of detailed mBormation, this was set ta 2 for most stoticns, and the wetght was s=t to 1, so
that it would have litlle influence anyway on the result of the assessment. Nevertheless, this criterion shonld be

properly assessed m the future.

Fig. 30 shows the antennas stability degree ot the time of writing, when the renovation of the network is almost

complere, If the activity projesisfar 2006 can be carried to a successful end, the biggesl circles on thiz map

should have aignificantly sheia 2 enil of the year,

St P S el Do)
The szcond approach used in assessing the antenna stability consistvd in measuring its edtontiicity with respect
to the reference ground murk below the antenna, when ome was present, on the oocasion of af antenna upgrade or
move. This was done at 32 out of the 1U2 antenna positions. The resulting antenna eccentirivities e distrituted
as follows:

*  Luss than one mm (not measwable) for 6 antennas (incinding several guyed towers, installed near the end of

the “Sturce cra” dealt with in section 6.2

*= Uptniem (more lkely resulting from an imperfec & the time of the installvhion, rather than from

i antenna movement) for 12 aniennas
* 1o about3 om for 9 antermas, where a shift is likely to have ocourred, due to poor quality guying
®  Two Alculel antennas had eccenrricities between 4 and & cm
*  The following Starec antennas were affacted by corrosinm. ofshois bonagnlanasausing o soveral cm shift of
UK wording
the 2 GHz phase centre: Amsterdam / AMSE (Fip, 17}, L L., . .ot mentioned in the ESM file

becauss the code was not chunged after the Glt woy comrected), and St Helens / HELR (before i was

comrected m July 2002)

Mo corrclation can be seen hetween the aterma stability index on one hand, wwl the actuatly measured antenna

eoctntoicily ut these sites, But_s!u:_h an eccentricity chy€l ied out an wo small g number of stotions to he

\ o
significant. Moteover, it should h:\d-?rqm that such eck only mlou,ns/ o e stability of the
te be surv ! e
anteniis reference point with respect’to the mark at § e of the antenna. [t doesn't allow detection of
A et
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*  Another gap in the western tropical part of the rorthern Pacific Ocean, which has nhways existed, was made
worse by the remaval of e Guam station, A new replacement site at Turawa, Republic of Kirbati, is likely
1w be installed m 20086,

*  Although the Kanai station hus a contral location in the northern Pacific Ocean that allows pond guabity
cuverage, the network’s robusiness is not sufficient in this ares since a fatlure of this station means that o
significant part of the orbit will nu longer be racked. Additional stativns, one north and one south of Kaus
wonld be highly desirable, um IGN's efforts over several years 1o bring these difficult projects o fruition
have feiled so far. Bakhalingk is also somewhat isolated and would be well off being backed up by an
additional station south of Japan.

*  Less striking but nevertheless improvable robusiness wice, the removal of Arlit left a less densely covered
area aver North Afinca, where a failure of Libreville leads ta a gap of the orbit coverage for the lowest
satellites. The planned installation of a station at Tamunmsset (Algeria} would slightly improve the
robusmess whils addiug une more GPS (and maybe SLE) cu-locution.

e P 3T avcnndd foeeos

As far as the co-lucations with ather tchniques are concemned, DORIS-IGS eo-locations are in suMicient

number, Nevertheless, adding u few more would do no harm and could be schieved without any modification af

the DORIS netwark, by simply including existing peomanent GPE stations in the 1% netwark {e.g. Rothera, Por

Moresby, Futuma). Fut more DORIS-SLR co-locations, and still tore DORIS-VLBI co-locarions should

experienced ar a faw sites, but this is not systemaric and this issuc deserves to be investipate ‘( sty ¢
™ \ar&t_:;) DORIS-YLR co-locations, Fip. 36 shows that there is a huge =mrea hetween Metsihovi, Tl
Hartebeesthoel and Jiufeng where o w-location is present. This gap could be partally filled by installing L
a DORIS auion, and acouwately

rezults.
Equipment-wise, & problem was recemtly detected on the connsction between the bescon and the antenma, &t

some sites uving the cancrete pillar design, Because af the short clearance between the temt nf the pillar and the

buse of the antenna, and the stiffiesy of the antenna cable, a N-typs beut udaptor must be used 1o colitest the
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cable to (e antunna in such layouts, As this adapler is st designed for ouiside use, especmlly n the very harsh

conditions encountered at some DORIS sites, itk corrosion may cause a loss of transmitted power.

In s/

g repardg E:é__mfma stability contral, the stahility assessmenmt presented in this paper, although more refined

,Mﬂi’crﬁmi gpproach used, cannot pretend 1 replace an actual measurement through repesied footprmt surveys.

Lastly, it should be noted that a sumetimes insufficient iracking of the DORLS on-bowrd instruments, was seldom
due to the network design aud monagement, although some host agency closures have coused long dam gaps
until a replacement solution was implemented. The main reasan for DORIS data loss was essentiplly the
significant failure rate of the wround equipment. Adminigirative and customs procedures delayving equipment
changes, and seasonal access consiruints contributed to make out-of order periods longer, while absence of duta
distribution by CNES at the beginning of the operation of 2 wew station, und during the first three years of the

nﬂ"’,atf]ﬂé’l It
gystemn’s operation also had a large impact on thedseleef date, Desplte evolution of the transmitting beacons,

A
o
many equipment failures, added (o long repair Hmes, have caused several mnmlﬁ data mierruption at many sites,
oy et
and shorter b rﬂp@ﬂlﬁd‘iﬂﬂi‘ ot other places. Mevertheless, the recent massive deployment of retrofitted third

generation beacons leis us feel the firt stirrings ofbope{ur a signilioent iwprovement of the operaton ratio.

pitewshe. 7

The DORIS stations at Dionysos, Kowrow, Toulouse, Socorrn and Kresnoyarsk sill have to be renovated, and
this should hopefully happen in 2006. The last two remaining Aleatzl antennas in the netwaork — Dipnysos and

Toulause — will then have been replacad with Starec armes .:;u’:‘h?hnas 3

A new station should be installed st Rikitea (Polynesia), which will eventually replace the one at Rapa.
m,mw-s:s? g i

kS
Moreover, new stations are in project at Tarawa and Kiritimati (Republic of Kirflmts), Adak (Aleutian Tslands),

8

determination point of view, Nevertheless, the dupluyment of the next peneration DORIS receivers, which will

[ HE
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have maore than two channels, will nmkusfus.ier 0 slations g the networly, either following proposals
made in the framework of the IDS or ag permanent stations.
e Fio A8 searowed S
Equipment-wise, the deployment of the thind generation beacons will contmue, until all stations gre equipped
with this kind of beacons, except & #4888 Awhere power qupply issues impose the uss of less consuming
beatons. : “Tn Ao

second generation aes. There are currently no plans for a fourth generation beacon” A8 regards the antenna
support design, 2 new support i heing designed 1o allow more clearance balow the antenna when installed on o

vonerete pillar, henee aveiding the use of corrosion-prone bent adapters. 1deally, thiz new device will have w be

designad so

glled wver the existing one by host agency stafT with no peodenic skills, while remining

cm%ing of the antenma
certenng

the mitig

UK wording

In order to provide a reliable luq(’@m stability controd for the antenna, conirol geodetic markers should be

chod)
installed near the mtenna (Geodetle Survey Division 1995) and footprint surveys be repeatedly carried our

A

13. Conelusion

The guality, density and homageneity of the DORIS network have continuously improved theoughous i 20 vear
evolution. With 56 stuivns equally distributed around the globe, the netwoirk guarantess san excellent orbit
coverage for the DORIS-vquipped satellites, usually more than 80 % for Envizar and 95 % for Jason-1 {Jayles et
al submitted}, thus playing a key role in the success of the DORIS syswem, Such 5 density makes the DORES
network an essential contributor to the realisation of the TTRS on one hand, both by making the [ERS network
denser and through the co-locations available at 2 DORIS stations our of 3, and to the sea level muoniloring oo
the other hand, through eo-loeations with tide gaupes available at one third of the siations. Thanks o the general

renovation process that was carried out over six years on the network, alinost all antenna supporis should ensure

from now on excetlent loug-term stability of the antenna reference point Moreover, the massive deployment of

third generation beacony gives us hope of a 9 to Y5 % operating rate,

Managing the DORIS network has been a very lomg-term task for (GN, requiring a lot of palieuce to bring

projects 1o a suceessiul end. We sometimes had W cast donbt aver formerly adopted procedures. in order to adapt

a7



