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Abstract

In order to analyze the accuracy of the ERP calculated by the GPS observations of the Crustal
Movement Observation Network of China (CMONOC), firstly, 40 GNSS continuously stations from
CMONOC and the same number of International GNSS Service (IGS) Stations were selected based
on the network geometry. With the observation data of 35 days from January 28th to March 3rd,
2018, the earth rotation parameters (ERP) were calculated respectively. Compared the results
with the ERP precision results published by IERS, it was shown that the precision of ERP calculated
by the CMONOC data was lower than that of the IERS Bulletin A products, while using the data from
the IGS stations, the ERP products with better accuracy than Bulletin A could be obtained. Second-
ly, in view of the real-time application, this paper also solved the ERP based on the GNSS rapid
ephemerides. Results showed that the accuracy of the Xp results based on the IGS data was better
than that of the Bulletin A, while the accuracy of other parameters was significantly lower than
that of the Bulletin A product.
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Figure 1. CMONOC stations
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Figure 2. IGS stations
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Figure 3. The precision of ERP computed by CMONOC and IGS using precision ephemeris
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Table 2. The statistics of ERP precision computed by precision ephemeris
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AEXT T IGS Wl (R 28 5, Il 245 o) v ol 1 85 SRS B2 WIS T Bulletin A 77 SRS JE, =R S04 R 1)
BT MRARZ 354 0.201 mas, 0.145 mas fi1 0.064 ms. 15 3 JE R 25 X 4 Sk it B dE i 5 45 R 5 Co4
1) 22 HIT 24t 3 W] FL 45 SRS 52 221K T Bulletin A 7™ ik Ji2 .

Bl A5 R 284 — AN X Sk M ) GNSS WL R4%, ERP SRS AR T Bulletin A 72 ShoREE, 1 A FH 453k
SYATR) IGS Wk Hds, AT 45 20KEFE B 2 & T Bulletin A /) ERP /™ il

4.2. GNSS RiRER TRES T

4.1 FIRIH GNSS FEE R, o BIHE T Rl AS W2 B vk i A A IGS Mg 5 7 ERP, FH ot T
R 25 KRS BE . SR, 1IGS A0 KRG % B I = it 2 — MG =5, KB RN 12 R~17 R, 1E
— LGSR R TR RIEAE R, At IGS BERIE R AR R I A, 9 GNSS R SER A $R AR R 5%
(http://www.igs.org/products). [FHATIHET IGS KA RFIPGEE Jir= i, RS 3.1 A R 5 5,
43 W s 245 1P 245 i T S B84 A TGS St B i 55 ERP R % o

K 4 25l TIAESR S Cod =i ZE 4B M2 R, R, B T=E27000 Xey Yo

A UTI-UTC 58, [FEEFRICHIZE N Bulletin A 728 &5 1, I ARG N BEAS 28 SE s 25 5, = fIbx
LN 1GS b4 3.
0.6
gos o-Bulletin_ A4 — IGSHH SR IE = Kidks i SRS 12 =
0.4
iz [ |
4o 0.3
& n /
=02 A oA _/,:\ gl = N ./: \& —
<o1p/h, /_ K A e A
\\\r'\‘ ke : - "’/ \\\\./4\\#,;,'::/‘/ f’!‘\‘(k;‘r’”‘\ 7*(//‘ R = -, - B
28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62
0.25
2 ~o-Bulletin_AXE J¥ -+ IGS 355008 w5 A S v S0RS B
E 02 A a
‘m f\‘ \ . » n - n /\
£o.15 S "
4 » -y 1 " R
pad ) [\
ﬁgo'l/‘\- 2 "u/ ) [\ ’\.’ o
> A XN\ /\ A A A N ERVANAN
0.05Ta N\ AN\ . A\ . al WASA /) b
. \\ - / ' /k\q/‘. . ./, 1{\3'//‘\.»,:/’; LN ‘, “\r/""‘f\./“:x - e 9
28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62
£0.12
= 0.1 - . s s
o e ~o-Bulletin_ AX i -+ IGSH TSR B = BEA I THSOR B
420.08 »a u .-
A | g s " oa
%006 o1 N . - S T
50404 : /,'.\ L= S RPN S ’/,/' . gt /,,'\
£0.02 / 0\ - y \ /N
5 0 S v T hd "1‘:., ',,,4,,“' o ."’ PP . “a" ]
28 30 32 34 36 38 40 42 44 46 48 S50 52 54 56 58 60 62
A (2018)

Figure 4. The precision of ERP computed by CMONOC and IGS using rapid ephemerides
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MIE 4 AT RUE H, AHECAE RS 3 B D i S s 1, RIERI A IGS A BRub s, dod &2 1 T it 5.1 ERP
FEFERR Xp ZHBEL T Bulletin A 48, HARSE I FRE FEIICT Bulletin A 7= i 11 FH it 25 99 2% Jik i
il AR AR ) 4 RN S5 DU RIS

2345 7 ERP A G 45 2R R H IGS BRI HE 1501 ERP 25 5K 134 77 AR v 22 43 711 749 0.09 mas,
0.151 mas £ 0.058 mas, H A Xp Z545 R T Bulletin A 7=/ 0.11 mas; 11 A F Bl 25 09 28 JE e sl 115
HJ ERP 45 R 5 R Z 498 0.191 mas, 0.128 mas A1 0.065 mas.

Table 3. The statistics of ERP precision computed by rapid ephemerides
= 3. WRERT ERP HEARBE ST

Bulletin A /% IGS AR TR Wi 25 X SR T
RRME /ME RMS IEPNE] H/ME RMS I=PNE] /ME RMS
Xp (mas) 0.25 0.01 0.11 0.205 0.002 0.09 0.492 0.024 0.191
Yp (mas) 0.14 0.00 0.054 0.572 0.026 0.151 0.201 0.017 0.128
UTI-UTC (ms) 0.05 0.001 0.019 0.087 0.040 0.058 0.009 0.002 0.065
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