Impact of the low elevation measurements on the DORIS scale
factor and on the station position estimation
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Introduction

All the DORIS Analysis Centers observe a jump in the scale factor of their combined solution in 2012. The introduction of the HY-2A satellite data in the
solution seems to cause the largest jump in the DORIS scale. However, some investigations show that the Jason-2 and Cryosat-2 solutions are also

DORIS scale jump in 2012

GRG scale from single satellite and multi-satellite solutions
compared to ITRF2008

Scale jump in 2012 in the IDS combined solution provided for

responsible of the DORIS scale jump. This contribution in the scale jump seems fully explained by a variation in the number of low elevation measurements S Legend:
: - : - : : - : L the ITRF2014 realization .
Included In the processing. We propose here to demonstrate the origin of this scale jump by several tests in particular by taking into account another data _ _ _ _ _ @ ggwdc2 @ grgwden @ grgwdhy @ ogrgwdz O grgwdsa
format (RINEX) and by processing DORIS data with different cutoff angles. We also analyze the impact of the low elevation measurements on the height An increase in the scale factor was observed in 2012 in the IDS combined et R
station position estimation and the Helmert parameters (scale factor and geocenter).. SO|UtI_0n- Th_IS Increase IS mainly due to the lntrodugtlon c_)f the HY-2A
satellite, which has a high scale factor. However, some investigations have
shown that part of the increase is also due to the Jason-2 and Cryosat-2 R
Processi ng context satellites, which have a scale jump in 2012. %
We analyzed DORIS data on 3.5-day arcs and with a cut-off angle of 12°, computed with GINS/DYNAMO software _ C}J{E
» Configuration: we use the same configuration as that used for the ITRF2014 contribution GRG Scale factor for Jason-2, Cryosat-2, HY-2A  and the multi-
e Time span of the processing: January 2011 to June 2015 satellite solutions from doris2.2 data and RINEX data 10 . . ‘ r ‘ . . 1 . . . ; . .
« DORIS data: DORIS2.2 and RINEX 3.0 phase measurement converted to DOPPLER First, we investigate If we still observe a jump in the scale factor when we use 2011 2012 2013 2014
Satellites: Jason-2, Cryosat-2 and HY-2A DORIS data in RINEX format instead of Doris2.2. We processed the Doris2.2
Single satellite and multi-satellite solutions compared to DPOD2008 and RINEX data for the Jason-2, Cryosat-2 and HY-2A satellites. The single- GRG Scale factor from doris2.2 data (in black) and RINEX data (in brown)
We computed weekly single satellite solutions for Jason-2, Cryosat-2, HY-2A from January 2011 to June 2015. Comparisons of these weekly solutions to satellite solutions and a multi-satellite solution (combination of the 3 satellites) doris2.2 RINEX
DPOD2008 are performed with the CATREF (Combination and Analysis of Terrestrial Reference Frames) package. were also determined by considering the two types of data format. These 40— T 40 —— — T
solutions were compared to DPOD2008 and the resulting scale factors for each JEE )Y S R g emeen- s T R T Y I [ ]
. " . . solution are shown. Y RN SR Y9 CTH SO (R 0 VRN HIOE Gl el
Impact of the cutoff angle on the DORIS scale and on the station position estimation Doris2.2 data case: PR DRI ¥ Y X Wiba o B i 1R pee A0
In the case of Doris2.2 data, there is no scale change for HY-2A, but the value of 7 E’J“‘a‘"ﬁ < E "i' {1 4 PR ’{5}* SN
The processing of the DORIS data from January 2011 to June 2015 for Jason-2 and Cryosat-2 was performed by considering two cut-off angles (10 ° and 20 °). the scale is much higher than for the other satellites. For Jason-2 and Cryosat-2 o I S A R ol S R D S
. . . . . ] 2011 2012 013 2014 201z 2011 2012 204 3 14 2015
_ _ _ there Is a scale increases in 2012, at two slightly different moments: early 2012 -+ 4
Jason-2 and Cryosat-2 single satellite Solution compared to DPOD2008 for Cryosat-2, mid-2012 for Jason-2, coincident with changes in the standards 40— . 40— , , ,
Impact of the cutoft angle on the DORIS scale factor computed by CATREF used in the Doris2.2 measurements production. The jump in scale for the multi- ™ 1 ________ L _______ T S ! ________ USSR 1 ________
We are interested in the impact on the scale factor. We [ mon Solution Jason-2 o Solution Cryosat-2 satellite solution is due to the combination of the scale jumps of Jason-2 and 2 [, wis s e b s s
determined the single-satellite Jason-2 and Cryosat-2 . frT—T— — - ' Cryosat-2, and the introduction of HY-2A with its high scale value. PR E“k'{" ‘:ﬂe' 20k "m 4_____‘1': 515:“55’*
weekly solutions that we compared to DPOD2008 with Ea: RINEX data case: 3 ﬂ':_'t'______j ________ 1 cryosat S N Cryosats
CATREF. | . In the case of RINEX data, there is no jump of the scale factor for Jason-2 and I T R 1o — i . i R
These rgsu!t_s shqw that measurements at low elevations = .. Cryosat-2, but the scale of HY-2A remains high. The scale jump for the multi- 2011 2012 _lz_mz. 2011 2012 2013 N4 2015
have a significant impact on the scale factor. It can be seen E--*f;-«l--lz--'---?---'---?-;1--#--1--5 st satellite solution is only due to the high scale factor of HY-2A.
that the scale factor is at a different level depending on the = ;"-é t%ggggg; o S T T T T T T 3 T T T T T
cut-off angle used. . . . - i:i.:::'%f:-:"?:-‘-*;:-{i%:i P f AT Explanation of the scale factor increase: g -4‘;,.'f" ________ o I B D W7 PO N
In addition, as discussed in more detall in an other section, I T . CNES POD team produces the DORIS data files in the Doris2.2 format using =R NI <t S S B = I J: ey e
a Jump In the scale factor was observed In 2012. These [ 171 ..l . A;gij s %"ﬁ :i;: ol T S R e their POD processing to flag a number of measurements considered invalid in F: Rl TV - R S T T A
figures show that with a 20° cut-off angle, the scale factor | xz _____ Tﬁy” ;‘ﬁﬂ“ ;zgé:?ﬁf;{ tﬁ‘?“& ERIA T S their pre-processing. In 2012 the transition from the GDR-C to the GDR-D o S T [ - e o [ -
jump in 2012 is significantly Teduced- The number of higher 3 oF- ’ﬁﬁ --------- . : ------------ Pj;*;?:::55:;:???::’:j:i:;:{::1:':§::__'~E:;::§ “’lg SR L I S S T Y S0 S | A W SR B standards in the POD processing included a change of tropospheric model (from T = w0 Tn ms o w0
measurements at low elevgtlons could be the cause of the e the CNET model to the GPT/GMF model). The new tropospheric model, more 10 10
scale factor jump observed in 2012. With an elevation cutoff angle o_f 20° the scale qhan_ge in 2012 is significantly reduced | accurate than the former one, allowed to validate more measurements at low " f____l____!____l____ ! ____'____1____'____: 0
'Sl'if:]e:}Ilsl_rgaetglr;ittjénstﬁlrJtci):‘)rc}lst/z:/li,tﬁiﬁgc&ilrli);gtzlodv;tzlsee\}/tatlon, is the cause of the change we observe in the scale factor for Jason-2 elevations and thus reduced the number of measurements marked as rejected gm - ?__ ﬂ;ﬁw:ﬁw gm .
N - in the Doris2.2 measurement file. The increase of low-elevation measurements 210 I Multi-satelite: ooomemen %mmi" Multsatelite: bt
Impact of the cutoff angle on the station position estimation in the Doris2.2 data processed by the Analysis Centers explains the jump of 3 ﬂ-;_’_3__'f_-%_ﬂ:____J_a_2_+_‘jjz_j_“_2_a___i ________ ’ S R S R ’
We are now Iinterested in the impact of the cutoff angle on the DORIS station position estimation. We analyzed the time series of the differences to scale factor in 2012 for Jason-2 and Cryosat-2, at the dates when the change of ol T ol T T
DPOD2008 of the Jason-2 and Cryosat-2 single-satellite solutions for all DORIS stations observed over the time span processed. We did some standards occurred. 2011 2012 2013 014 201! 2011 2012 2013 014 2015
comparisons for different stations with the POD CNES team. These comparisons allowed to identify the cause of the scale factor jump in 2012 (explained in » Jalsonl 5 I
the dedicated section). The results of the Cryosat-2 single-satellite solution for two stations, Yarragadee and Thule show that the cutoff angle has no GRG Scale factor for Jason-2, Cryosat-2 and the multi-satellite solutions Ellj _________ +:3:é§:-’»
significant impact on the station position estimation. The 10° cut-off allows a more stable determination thanks to a larger number of measurements. from Doris2.2 data with CNES POD and GRG pre-processing » N ’:‘%w.ﬁf o :
Let us now focus on the Jason-2 single-satellite solution. As the Cryosat-2 USO is not affected by the South Atlantic Anomaly (SAA), we use the Cryosat-2 i i i : : - 3+ . ?&# roo -
single-satellite solution as a reference. The table presents the differences between the Jason-2 and Cryosat-2 solutions in North/East/Up for the different X\(l)isig\e/ﬁlr?aiﬂ tfizszwnezsu?gri eri;y(())?a:hze Swoorliwsozszatgglttae ﬁiseoluetl\(l);r? tr? (? Stgn}le: lejé/ R I SRR P X S
stations in the SAA region and one outside (Yarragadee), for two different cut-off angles: 10° and 20°. The differences between the Jason-2 and Cryosat-2 (having begen reiected by the pre-processing of e CNES POD team) Wher?gwe oo *P® ®® " GRG Scale factor for Jason-2,
solutions are noticeably smaller with a cut-off angle of 20°, but only for SAA stations. These comparisons show the sensitivity of Jason-2 to the SAA effect. apply the CNES POD pre-processing (in black), a jump of the scale facto.r for Jason- _ | Cryosat- 2 l* Cr?/otsat-z fand éhe- r;tzjlté-statell_|ttﬁ
2 and Cryosat-2 is observed. When the flagged measurements are also taken into i :::::1:_""35-':: = E%ESIO%SO[;O% &r;ik') anada (\valéG
Cryosat-2 solution with cutoff angle of 10° and 20° in NEU for Yarragadee and Thule Ditferences between the Jason-2 and Cryosat-2 account (in red) in our processing, the jump of the scale factor disappears. Then, we ﬁ 10 f-------- ﬁ" ﬁ?""‘}‘; pre-processing (in red)
— cuwiT 10 Yarragadee (Cryosat-2) i Thule (Cryosat-2) ean of We:g‘;gg}”; rI1n2%1ElUto un 2015 conclude that the jump observed in the scale factor is due to the tropospheric model ) S L S S
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