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G B H RS . A GPS HARMM TEC fyad FEAR W] 5 Hh B 1 1 B R G hfi {4 %k
iR (DCB). DCB Bl GPS tg[afmz X R4 mZE (IB) SiiamZE (IFB) s(RE(FER, &
6 TR S AR 1 AR (] — ot 2 A [ 30 48 B ] — AU A [] D4 s O 0 2 < i) g st 1) v 22,
A8 DA AR 22 MR HLAS [E w22 02, FIA GPS filit TEC R ELRETEH GPS &
SGIREIEIR, HEKIRETIA 7 ns £ 9 ~ 30 TECu (1 ns=2.86 TECu)L3], F I, GPS
ARG R T 2 2 GPS AR MM TEC pyZEat. e GPS RAMMFERE, ARk
BB E TEC B 2L TG B, #mFRREERR @ . mEE RSk
.

W ER AR 5 TR I R BRI VM. HETYS GPS ARG RIS ERER
B R REEA FEE CODE B 15x 15 BRIEREUEA (S WMk : http://www.cx.unibe.
ch/aiub/ionosphere.html) F13&E JPL BJ4BRE —1) = MA# M B & EHA (30, Mannucci
&z 16]). R4 Brian D.Wilson 1 Anthony J.Mannucci fJAF5E, =& MAELR (TRIN) ¥%5E
FA TP sat M TEC AYFREL. XIS AY o B2 oR BB R B Ly i (37 g
AL 2581 = i O DL R BRI pR FO A 1012 S S e B 2 o A
KRETHEREBERCHRE. K a R Rt AR 8 A T8l
LR REHXERERE TEC fy i, TR AR, XA — 2 5 B J5 R U 2 v
BAIET, MIERLLTE B st L 20 AR BRI R B AR B, (E
ZHABA N THA SSH N RRE, STEERRARA, SRt
KRR B i 0.

GPS RAWMHERMFIEET TN TLE SRS FERASHeE 35780 7
&AL G120 gad R X R, TR SR IR RA O, HEER &
ENHEE; MNEA—CE RN XN, F 2 b 8 a] i 7. i & TUE 520k 2
WHLRYREFRER . W) B2 K B Ry X ™, A BECRIEI S iy TR, s Ly
TEFER A B B R TEC ZR0fE B2 FIRERY. FRALZXT T H 5 F E AW Bl ey X GPS
R, DARFE AL R G0 R A A XA P 25 T, RE A 52 A 5 3 I 28 G s - B R
MEERWENL, FEHIITRANGIHTOII. 4T 75 58 X80 S 0 57 A i B 2 7
an B T REAEFIRS BE, TR I T 5 B W /NI 45 SR 58, A ORI T # X GPS
MBI R B GPS 25 W A My R0, RAZ AL, B3 2 [H] W e i
HEZE VIEC TR, BBWIEAFER, FRe MR e Rt T i, R B
"] &R DA f R

2 FIH GPS & TEC gy[RE

GPS #y L AR AMIA P AR 7 R 40 T -

Ly, = pb + c(dt' — dt;) + diop; — digny; — AibY
Ly = pl +c(dt’ — dt;) + diyp; — Aobh;
Pl = p% 4 c(dt’ — dt;) + diyop; + dignr; + darj + dgj

(dt" — dt;)

Py = pj + c(dt’ o + diono; + daz; + dad

T
ionlj
—d

ion2j

: (1)
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Hot i ki BB RN, L1, . L, WXUBERBGRGOUNE, P P AW
P WO, WEZOLE, df . dt; HHIRTRSEEHGNE, d., W
MURIER, day . da) ARSI (k= 1,2) EAOLS TRTAER, A\ HARRB
ke, b, WARBRMIGE, Do RN TR SR ER, &, &
ARG RREE. [N, SRR W R B IERM 99% L, X GPS 45
RAMBBET G, BRI ROCE 0T, Fi, BRAKEEE
SERH— P RS AT

dion = 40.28@ , (2)
f2

Hot TEC Affsif LR BERE TR &, BAR 1010 e/m?, [ AFESHR, HE
fifE Hz, dion WIHALE m. 256 (1)~(2) R, FREXF LG M B A

Ly, =0 —4028TEC N

I
i i 3
Pi, =0+ 40.28T—§Q + da; + dg’ (3)

HA O = pi + c(dt’ — dty) + diop;- FORIR GPS WM, ARFIUA T4 E Py (B P 15
CHEENRI(E 2 22) SEHEAT B RS2 YRS, BP:

L TEC TEC :

HA dgj = dgaj — dquj . dq' = dgb — dg} S BRBMHL, TEMAERTSY. ik, %F
XU GPS YLK, KPR EAN L5, ATl 2 TR A Ei BB & Raoi
MR

TEC = 9.52437(P3; — P}, — dg; — dq') . (5)

3 HEFE

ASCRA T SR B R 2 BRI HEDR BN X B VIEC B384k, AL VIEC
BVERGEE ¢ — do MKMHRTAZE S — So HIREL, HEMARAXR:

VIEC =" Ei(é — ¢0)'(S — So)*, (6)
=0 k=0
R B BRI, ¢o AMXACRMHIAE,  So AMEA G (9o, Ao) TEZ
ot B ] to BRFHI A, S — So = (A= Xo) + (£ —to), Ao NIMIX AU B ZE B,
N RES RS PR R, ¢ OAMIEZ], 0. om BRI K
M= TREAR ER TEC 8583 VIEC, JrABSEREIN T (HEHE 450 km):

mf(z) = : (7)
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Hep 2 AR SEEA. @l 5)~(7) X, HAFBRIF I GPS ChEEXMMNIEZ 2
Pj; — Pi; RHaE VIEC H 82 MR R N 77 72
S S0 i — d0)i(S — So) + 9.52437 cos(2)dq; + 9.52437 cos()dg’

=0 k=0 (8)
= 9.52437(P;; — P{;) cos(z) .

AT G (8) o WEENRMIE P3; — P WRATRT M B JZ VIEC BIBLIREEE, AT
SR FH vRiA B B4 2R AR (L XL - O BRI B i 779, SRR O BE I B RG BE . AR - 98
PHEEERZ Y, X BRI A —FrIE, B Ly HEWNETE APP k. 1E (8) R
RIS, AR . TLR RO RE O IR o | BB USSR, AT B/ IR A TR
BHREARE R T, NREEEME. b, FIARIT AR

Zqi:O, (9)

K n A TEN, ¢ Ki TEMEAER. 230 d R 2 T AE 3 x 4 T TR
IF, IR B R ER n BT, A m ST, N LR ES RO 12+n+m (2
AR TR G LR ZRE0), THBTE 4 b AL B AR AR — &K T 1 000
A BrUATT A GRS R

4 hE GPS KXigM#EE VITEC #1 DCB 4R

R T P 5 I3 K /N Ko T s T3 A A SiE R R A T SR, X AR E X GPS A,
HRRPUIBE R/ AR 3 AMHTIRE. B e2 BT (SHcity) (Brik M uh#E b
¥ GPS Wi W7E LT N GPS &), SRIG & L3 XKW (SH_vicinity ) (B2 M9 o
R =AUHIXH GPS ¥ %), feJ5 P& FE X M (China_vicinity ) (B2 F 35 K
ZJEHE BN GPS SIS o E XM LR AN R S &ML, B AR
vh.

SH_city M H 6 > L GPS Bi4HAL, B4 74&: shjs, shnh, shph, shys, btdy, bthm.
MRS R 119.58° ~ 124.91°, Z5 BEES B 4 20.07° ~ 31.98°. SH_vicinity W 9 4
K=/ GPS v, B fil&: bthz, btdf, btdy, bthm, btge, shys, shnh, ahma, zjhz.
RS EE R 118.52° ~ 122.05°, A5 BEESEE R 30.23° ~ 33.29°. China_vicinity [ ]
HEE 16 M2 EE GPS AR, Efil/&: dxin, dlha, xnin, lhas, xiag, guan, xiam, luzh,
wuhn, shao, zhnz, xiaa, yanc, tain, bjfs, jixn. ZMHEZEEE N 91.10° ~ 121.20°, G4 FiE
BEA 23.18° ~ 40.99° (3 Pk s A A TE G0 ILIE] 1 2] sl A A1 1),

BAERAT 2007410 A 11 HZE 10 A 16 H (FHMAYFFIH A 284 ~ 289) 6 d AI%L
P, RAZWRE R, BRI TEEENE, 0BEERA BB A%
SEPERY I, BIE4R 24 h4rAR 6 Bt, DA% 4 h UL BBl g S A B ST X 38 e B 2 A
AL TR, B AR TE 24 h WHMEARZEE—RFEITHRE. 8T Xpriks s L
SEARBERBOEI T M, B 1R 3EEIRIAT 3 M GPS 4 sl LAEE 1 d BRS04
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Fig.1 Distributions of pierce points over GPS stations of China_vicinity (left), SH_vicinity (middle) and

SH_city (right)

KT MASCHH AR B2 RIEITRAE, T8 T CODE . JPL MUK IGS #HMAFFH
(284 ~ 289) 1) IONEX BB 34, M FP4RI0H AH R iy TR AR (1B R AT Lo X, HUXTES DA ARt
RS BEACHI I CODE 25 SR fifk s 1119 BrfS B Bk EE RS AR M X T CODE 45 5 Hgk
K. Hul CODE & RHEAT— IR 5 A0 FE, [ BH AR 1 3A B B E Bkl R BB AL 2 50
BRSO TR A U I A5 Oh BEAR R [ Y B PR SEIR 22, 554h, CODE X0k fl 5t/ — AL &
BT, Xt iR B B RS RO TR RS, TRk 1d. 2 d JFEEREE)E TEC
HIET 2434, LA IONEX &3, BRiIEREUER. GPS JHE 2R A HEEZE Klobuchar
BRI 8 SHUBA X4 &4, CODE Wy B Z 5 Ok E R B RO A P 2 A .
B 2 AiX 3 FAE 288 d M B EMAIER K e, AZRAH T 3 FitH%& GPS BEM4
ERHEER, HESHT JPL-CODE fil IGS-CODE Z [AIfRZ. 55h5 d 5 R7ESR 1
g, 381 A TAERIH 284 ~ 289 6 d, IGS . JPL FIFR[E 3 A GPS XI5, W A= i iy
DCB A% CODE #y R4 ZEM RMS (Hfii: ns).

&1 JPL. IGS #13 4A4E GPS RKiFWitHEHIZE DCB 5 CODE ML
Table 1 Comparison of satellite DCBs computed from JPL, IGS and three Chinese
GPS regional networks with that of CODE

D284 D285 D286 D287 D288 D289
COMPOBJ RMS BIAS RMS BIAS RMS BIAS RMS BIAS RMS BIAS RMS BIAS
JPL 0.1372 0.0024 0.1524 0.0013 0.1521 0.0026 0.1370 0.0024 0.1407 0.0015 0.1497 0.0022
IGS 0.0860 -0.1167 0.0730 -0.1160 0.0689 -0.1158 0.0561 -0.1155 0.0682 -0.1158 0.0827 -0.1159
China_vic 0.3029 -0.1166 0.3410 -0.1160 0.2269 -0.1158 0.2139 -0.1155 0.2283 -0.1157 0.2029 -0.1159
SH_vic  0.9765 -0.0157 0.9339 -0.0153 0.8838 -0.0111 0.8698 0.0030 0.8674 -0.0045 0.9050 -0.0004
SH_city  1.0789 -0.1166 1.0392 -0.1159 0.9808 -0.1158 0.9833 -0.1155 0.9633 -0.1157 0.9983 -0.1159

® 15 1 FIESHHENMEAR, HAJLF A rGEIM &K S AR R E 15
F (RMS 1 BIAS). )\l 2 #13% 1 7 &, JPL, IGS fl CODE i3 DCB HE#HAZ
fRX. CODE 5 IGS [ —4 0.1 ns BRI RGME, ERXPRGEMER, H RMS X
4 0.06 ~ 0.07 ns; CODE 5 JPL [l EHI B i RG22, M RMS #K, 35 0.13 ~ 0.14 ns.
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Fig.2 Comparisons of satellite DCBs computed from JPL, IGS and CODE

FAFESENR 3 XM Ey GPS MM BEEL (SR H 284 ~ 289 6 d) #EATMSLAH
DCB MR EZE TEC @iy, IR MR 4 RS CODE B4 RiAT T X, X
GER—IFESR 1 o, B 3 4T 3 AN S &S GPS TLER DCB 45
CODE [a]#y W2 (4EFHLH 288 d).

ME 3 #IR 1 FTLAEH, RAOTFABREBEZIASEBAN DCB R EMHERY. F
E#1 X% (China_vicinity) 3. %% DCB 55 CODE fjzE R A, 6 d HHF —12 0.1 ns
W RS2, T H IGS il China_vicinity . SH_city MK B4 JLF-52 2 1 R 5 ME
HEHETmER); ZERARGMER, X 3 HMARR DCB #HXf T+ CODE #) RMS 733
A 0.25ns, 0.91ns A1 1.00ns (FAY FESHEAIER K 6cm ., 27cm, 30 cm), M H. 6 d
HIZE REAFF. WX ZRATER], KM FHR DCB Zr1TH, MARIEERE
RS R RT3, AR E GPS XM #A DCB Bk B B34 L REW 2 mkg L2
FUE AL R BUE R PR T EE. SHecity Ml SH.vicinity M45RZEARRK, FRER
PR R /INEE 2 XA 22 AR R G R Ay

2T IGS M1 China_vicinity . SH_city B##5& DCB 5 CODE i EF JLFE5E2HMHE
Ao mEREE, REHBERA T WA EM (9) . 402R 1GS #l China_vicinity |
SH_city Mf#3 DCB A L2 S5 CODE sg2&—#:, NA:

n

n n
Z(qfes,etal. — 4copE) = Z 9GS etal. — Z dcope =0- (10)
=1 =1

=1

I, BN E DCB X T CODE A AEH B ARG 2. (HIEPrfl ot 1GS S RIH
F1¥H, CODE A T 32 5 GPS TLE, iXH} IGS % M4 DCB %t T CODE #y BIAS,
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AT

n—1

1 i i
BIAS = Pra— ; (qIGS,ctal. - qCODE)

1

B n—1 i n i n (11)
= 1l 21 NGS etal. — 21 9copE + 4CoDE)
i= i=

1 _n
= n—=149copE>

A, XARGWZIERZ M CODE f#5 i 32 5 GPS LEM DCB 3liER. kX
T EiX 6d CODE B DCB {H4 515 -3.498 ns . -3.479ns . -3.471 ns . -3.464 ns .
-3.470ns | -3.477 ns, KFENIER L 30 (BB TLERD, IE4FHER 1 FAIHAX 6 d B9 R
Gifmz: -0.1166ns . -0.1160ns . -0.1157ns ., -0.1155ns . -0.1157ns ., -0.1159 ns. iX
MRGmERE 9) K, AHREM (9) ABREREIAWMER GPS TR ERR
FHRERKE, XBARA—EFE LB, XS B SH& LE DCB 53EFr
DCB FEE—T ARG ME. HXPTREMENEARY, EHAEHFHEIFEE, B
RIXA RGN 22 2 ORI Sh 22 L.

—=&— China_vicinity
—s— SH_city
—*— SH_vicinity

1 3 5 7 9 11 13 1517 19 21 23 25 27 29 3l
Sat No.

K3 HEMX 3 MXEMERAIE DCB 5 CODE #
Fig.3 Satellite DCB comparison between the results of three Chinese GPS networks and that of CODE

MRS R, W ERARSMERE RMS bt H RMS B —1H
AT ERALATHE, N T HEATHNERLR, 2 A ] X (] 2 2 S AR T S
HRS BE, e AR R P E X3 VTEC 4555 CODE MMM A5 REEAT T Hxt. Ml CODE
ity GIM 88, AR O CODwwww.ION 3CfF, TEELE 6 d MR, 725
PEATHRREXT. A AER T &I SHovicinity ME] zjhz 55 LINAF7E — 2 mBAh, 3 4
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DX 355 P ) B T Y R 257 ) AR . 3R 2~ 3 T 45 CODE = U X R4 3R, £ 2.,
#3, KANHENT SHeeity . SH.vicinity . China_vicinity 3 /> 35 % 15 09 45 v
VTEC 45 CODE =iy R HEXTEE R (KL 285 d 4, HE 5 d g REM). RPEIEH
2 544 CODE 45 REHHXTH RMS, 26 3 518 £ZER R G M Z S H RMS, 5 4 51 53
[ RS2 BIAS; Ry EIE—474 3 XM By RMS Fl BIAS #-F#{H. 3% 5 %4
T 3 AR 6 d FH R T CODE 4517 RMS 1 BIAS.

M 2~5, BATAIAFE T —45 R (1) 3 DAL KB AR VIEC Tk /& #
KL 6 d B F¥{HS CODE H#, EI—ErER RMS Hl BIAS, £k [H] #2271
WARK, XRYITEATLM wF B g FATX N £ 5 = i s R @A iy VTEC 23 f
AEER. (2) X3 AXEMA ORGRMS (R4 A RMS {H)/ CRT_RMS (ERRA
MZMBUE RMS {H)/ ORG_BIAS (A1 L4 BIAS fH) 45 R, TR RME 2
6 d fyT-H{E, )& China_vicinity WA, SH_vicinity MK, SH.city Mi%. &
MAEZBR R YW 25 AT T CODE £5R#y RMS 6 d T-#{E/ A4 1.9250 TECu |
2.0891 TECu , 2.4994 TECu. XFEHHEE CRERE 2 Bl A 0+ L B2 SE IR TUE
WRE. (3) 3 MUSLHKSRREIR VTEC 5 CODE #4555 —5tei R o2
(SH_city ™, SH_vicinity B, China_vicinity P45 4 -4.3733 TECu , -4.1226 TECu ,
-3.6338 TECu). EXMRGMERRHPZ KT DCB M RLGEMZE (214 -0.1 ns), BEXFHEEH
BB RN 2 PE K DCB R—PM %K, FHX RS MEBARAZHKE DCB, M2
KT HE GPS M5 CODE ## 5/ VIEC Z MM BFEE R RS WE. 2E M
China_vicinity W5 ¥4 /NY (SH_vicinity RIAT SH_city ™) Z [ 8H 2 vk,
Pi Z A ARy VIEC W4 RS2 ML, W Z M —B R R mE, ]
THE GPS K MR VIEC 15 L X528 T Al Eay SNz, B, 3 DR
VTEC 4 CODE 45 R 2B —2 ki RS2 HWWE CODE 7EHEHI X VTEC 7>
MHREFE—ENRAWE. TFEXTREMENRE, —#2 A aE/E CODE 4 TEC
BN, REFR R E SN 1GS w8 FrE; 55— U W] e R K U AR AR A R 22
2.

2R, DL EM SR RIEACE BN BNREIR, EMENS R YR ITRES
W BORIEIE. 535, ASCHRWN BUR B R ES R, At EmEREsiR
M 25 REFZ L.

% 2 SH_city Wi#5h VTEC 5 CODE Z&Ritt3d
Table 2 Comparison of VTEC computed from SH_city with that of CODE

STANAM ORG_RMS(TECu) CRT_RMS(TECu) ORG_BIAS(TECu)

shjs 7.2431 3.1523 -6.6423
shnh 7.0904 3.1963 -6.4130
shph 7.3235 4.5030 -5.7902
shys 7.2682 3.4880 -6.4691
btdy 5.7575 2.2187 -5.3132
bthm 5.7270 2.2101 -5.2843

SH_city 6.7350 3.1281 -5.9854
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# 3 SH_vicinity Mf#S8 VITEC 5 CODE ZRpytExt
Table 3 Comparison of VTEC computed from SH_vicinity with that of CODE

STANAM ORG_RMS(TECu) CRT_RMS(TECu) ORG_BIAS(TECu)

bthz 5.6075 2.2180 -5.1519
btdf 5.3800 2.0816 -4.9613
btdy 5.4303 2.1805 -4.9735
bthm 5.3892 2.1540 -4.9406
btgc 5.4957 2.1582 -5.0543
shys 6.8705 3.4882 -6.0004
shnh 6.6629 3.1722 -5.9302
ahma 5.8983 2.6898 -5.2548
zjhz 6.1442 4.7078 -4.0617
SH_vicinity 5.8754 2.7611 -5.1496

#& 4 China_vicinity Ff84) VTEC 5 CODE 2ttt
Table 4 Comparison of VTEC computed from China_vicinity with that of CODE

STANAM ORG_RMS(TECu) CRT_RMS(TECu) ORG_BIAS(TECu)
dxin 4.1781 1.6170 -3.8577
dlha 4.0078 1.5223 -3.7078
xnin 3.9519 1.6636 -3.5855
lhas 4.3881 2.2523 -3.7676
xiag 4.9862 2.8665 -4.1043
guan 4.6815 2.5958 -3.9037
xiam 4.4823 2.6255 -3.6330
luzh 4.3834 2.2834 -3.7426
wuhn 4.4815 2.6930 -3.5829
shao 4.1323 2.2442 -3.4747
zhnz 3.9411 1.7102 -3.5522
xiaa 4.4198 2.7387 -3.4739
yanc 4.0799 1.8600 -3.6313
tain 3.8961 1.6140 -3.5477
bjfs 3.9636 1.5207 -3.6603
jixn 4.0011 1.7625 -3.5925

China_vicinity 4.2484 2.0981 -3.6761
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x5 3 6d#S VIEC 5 CODE tEXji9F#H{E
Table 5 6-d mean values of the comparison of VTEC computed from three Chinese

GPS regional networks with that of CODE

STANAM ORG_RMS(TECu) CRT_RMS(TECu) ORG_BIAS(TECu)
shjs 5.2007 2.4784 -4.5420
shnh 5.1334 2.4311 -4.4883
shph 5.3244 3.3577 -4.0784
shys 5.2488 2.6563 -4.4887
btdy 4.8210 2.0858 -4.3173
bthm 4.7753 1.9872 -4.3185

SH_city 5.0839 2.4994 -4.3733
bthz 4.6849 2.0718 -4.1705
btdf 4.5333 1.8325 -4.1288
btdy 4.5655 2.0799 -4.0283
bthm 4.5161 1.9737 -4.0314
btgc 4.5810 2.0645 -4.0529
shys 5.0266 2.7155 -4.1834
shnh 4.9005 2.4825 -4.1854
ahma 4.9688 2.5516 -4.2001
zjhz 5.8902 4.9361 -3.0994

SH_vicinity 4.7221 2.0891 -4.1226
dxin 4.5652 1.7795 -4.2577
dlha 4.3103 1.6011 -4.0122
xnin 4.1372 1.6355 -3.7917
lhas 4.1305 2.1183 -3.5425
xiag 4.3620 2.2562 -3.7258
guan 4.1420 2.0994 -3.5650
xiam 4.1514 2.2312 -3.5010
luzh 4.0704 1.9424 -3.5492
wuhn 4.3244 2.6961 -3.3060
shao 3.8510 2.0481 -3.2426
zhnz 3.8497 1.5643 -3.4832
xiaa 4.3257 2.5935 -3.4118
yanc 4.1899 1.7240 -3.8072
tain 3.8432 1.5219 -3.5069
bjfs 4.0198 1.4277 -3.7537
jixn 4.0068 1.5619 -3.6836

China_vicinity 4.1480 1.9250 -3.6338
5 b= | I/B\

ARSI E AR 3 D AFEEE, M 562 ML X8 GPS ¥ 2007 4 10 A
11 HE 10 A 16 H 6 d By GPS L%, RAZIXRBEZMRA, H5 T KR 7
AR GNSS LB R TEC it — XM 22§ VTEC fil GNSS TE M 3ER DCB
HIRIAT A B REIA B i ELXTAE BE. it 5 ERR GPS 2pAfr 0> CODE HGHHH B EE
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P RS, BRI TR — R

(1) 3 AMXIEM LA VIEC # LEM DCB 5 CODE WA = d i, XA
FEFR. RE R 23 —8rER RMS A1 BIAS. X300 F A 2020 B B B d A il i X
M VTEC fil DCB e My, ASCRAMITEZIERY. X 3 MM VTEC
# ORG_RMS / CRT_RMS / ORG_BIAS ZEH H#, #JJ& China_vicinity M, ZBR&R
S5 R RMS M CODE fy VTEC 6 d “F-H#{E# 1.925 TECu. iX 7B F fHEH
AH42E GPS M, fiszApHE E=r) VIEC MITLER DCB & f7H), FlIAFE =T
K, B R IE K GNSS ST R E.

(2) AFEH GPS MARH BER DCB A —B RAMENIRE, K\ AR
AT RSN (9) X, MXATAFRNEERK. HARJIMEREREIAR
MEH GPS TEM 4 IERR FHIER KL, X PR —EFELREI. X 6E S 2
A3 % LR DCB 5%EFriy DCB FE— ARG ME. HEXPMRAMENEERY,
FEAS R e A 7 L R

(3) 3 B MLy KM VIEC 5 CODE f45 R 28— M R4 2,
FH CODE MERE R EMX Y VIEC S EEE—EWRARE. FAEX
ARG WM PRI —4> 7T fEJ& CODE 4§ TEC £Bkf#nt, AEMRFHEBENR IGS ¥
BTG A—0 NPT REE K AR AR 8. XA ks, FAFE GPS My
S BB S H E SR A S B R, AT T CODE Ay AHRY = .

(4) H1E GPS MMMl #y DCB #l VITEC M45 55 CODE 25 R A, ZBRRSA
WMZJEH RMS 4354 0.25 ns Al 2.0 TECu, B & LA R~ K GNSS B F S Bl ek B
WS S E M R B ERENOENEE. BRI MR SE B ok e L s R
b VMRS R R A R BT B NG RIRY, XIS N E RRT L 2 MR B,
K FITE Z 0y 7 R TR R E.
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A Research on the Reliability of Ionospheric VTEC and
Satellite DCB from Regional GPS Network

XUE Jun-chen?  SONG Shu-li' ZHU Wen-yao! LU Xiu-shan?

(1 Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030)
(2 Geomatics College, Shandong University of Science and Technology, Qingdao 266510)

ABsTRACT According to the requirement of high-precision satellite navigation, the method
and result of quasi-real-time monitoring the variation of the regional ionospheric TEC (total
electron content) and GPS satellite differential code bias (DCB) are introduced. The pseudo-
range data smoothed by dual-frequency carrier phase are used from the GPS networks in
China. Especially, the feasibility of retrieving DCB independently from the regional GPS
networks with different sizes is studied. Three networks based on the GPS stations in China
are constructed. The comparison of the computed DCB and VTEC (vertical total electron
content) with those of CODE (Center for Orbit Determination in Europe) shows that it is
necessary to consider the size of regional network in order to obtain the reliable result of
local quasi-real-time measured DCB; the compared precisions of the regional quasi-real-time
measured VITEC and DCB are about 2.0 TECu and 0.25 ns, respectively.

Key words astrometry, earth: atmosphere, methods: analytical



