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Abstract A new model for estimation of zenith tropospheric delays by regional CORS data without any meteor-
ological data was presented ,based on the investigation of the relationship between tropospheric delay and the eleva-
tion and longitude. Then the accuracies of new model are compared with the direct interpolation method and re-
move-restore method by using the data from Guangxi CORS, respectively. Research results show a significant im-
provement for the calculated precision with the new model.

Key words :regional CORS; Zenith Tropospheric Delay (ZTD ) ; modeling; direct interpolation method; remove-re-

store method

1 gl AR A AT R BEOR S4B T CORS
™ WA HEST. , VR 2023 R & 02 25 il 1R H 2 0 i )2
X2 S IR S A GPS 2 (VR B Y 32 B R 22 B R R S DI Y R T it 2 SE IR (ZTD, Zenith

o APWRFEA M X RN R 245 A8 bk, 457 Tropospheric Delay ) 812 . [ i, H 7 X 80672

W 2B AR F T X R AR IR, InSAR KA SEIRBUE Ik 8 A B INALE , Kriging 3%,
PICIE R B0 U 0 55 RRG T GPS B FI, 28 RS WA Bk . SRR S B A

« UrFS HH8:2013-04-27
HEWB:HK A KRB # 5L 4 (41064001 ) 5 7 P4 28 Al 5 B 54 B S S0 =01 H (HRHEE 1207115 - 07) ;) i H kRl 5 &
(2012GXNSFGA060001 ,2012GXNSFAA053183) ;) PHAIFSE A ZUE QIHTHI135 H (YCSZ2013077) ) P8 )\ Rl LI 24 9%
EE R BRI, 55,1986 44 B+, BIF5E J5 7] 9 GNSS L4 % E - mail : Ikhuang666 @ 163. com
BIEEE XS, 5B ,1974 454 i+ 2087, 5 AFE GNSS AR K i F#FST. E — mail ; hn_liulilong@ 163. com



142 I Bk B 2 33 %

SCHRE3 T D7 i Bt o, B RGE T 7 XN
PP X, HLSCHRE3 ] 2R Z 1 2 M2
Bl A H SCHR [ 4 ] AR BDRS BEAR I T 22 56 X 2
B AR HE R UR TC R RS L SCRRLS ] AR B
AR B E SOE RS, 7R R AR X, B RE AR UE
B KGR  (H AR B ACKS I I LR TR . 41
X AR TR AT, A A 0 g R 448 38 X K TR 3t )2
SN AR L, M A CORS 225 il () 2 1 K THOAS
TR E B T — AT ZLM IR ILR, H5n
T R0 328 7 A S 14 K TR e = s

2 ZTD S5is5{E S R

2.1 ZTD #ES#EF B LR s
R53HT ZTD SR AR OC R B M 1GS
HUL 3T 2011 4 28 A4 1GS il Y K THU % J2 4iE IR
PR X 28 AN 1GS 3l B XU IZ B3R 4 A~ 2R 43 )
AT ZTD 5 R Mgttt , g ta5 R 1,
MEL B4 ASZREE, ZTD 505k 5 2 A2 1k
], B ZTD 5 sh st S M A5 B &,
I, AR ) X ZTD (52 ] 325
ZTD(h) =Ayexp( —Ah) (1)
Kb, h S Ul s H W sh vl 2, ZTD (h) Ry 2
77 1) 52 R I3 2 A9 1E L, A,y A, JEBRISRL
2800
2600 —

7
—#%F
P

2400 B 45 4

ZTD/mm
[§8)
[\
S

2000
1800
1600
1400

0 500 1000 1500 2000 2500 3000 3500 4000
EAE/m
BT ik ZTD 5275 uh @ R oC &

Fig.1 Relation of ZTD with season and elevation of stations
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Tab.2 Monthly mean value of ZTD for the data from

WUHN and SHAO in 2011 ( unit; m)

Wi 1H 2H 3H 4H 5H 64
WUHN 2.395 2.408 2.417 2.440 g 2.617
SHAO 2.398 2.405 2.417 2.432 2.482 2.607

Wiz TH 8 H 9OA 107 117 121
WUHN 2.616 2.621 2.590 2.494 2.470 2.414
SHAO 2.634 2.639 2.573 2.485 2.481 2.411
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tions in Guangxi



5 6 1]

B R B A  BET IX I CORS RS 2% K TG I 2 A8 3R A 7 i 5% 143

RAANERGRMER . T GAMIT A5 A9 K To06T
VUZIE BRI T 1 oem™, R A SCH 1 43 47 LA
GAMIT10. 35 33 R TG J22 AR A Ry FL{EL

T 5 A S Sl G I B 20 1 L R R TR 3 2 AR
37 55 R[] RS A DG A DX I 2 S AR S A, R
ZTD,(h,p,t) =A,(t) +A, (t)exp( —A,(t)h,) +

A (1) @, (2)

KL ZTD, (h,, o) I ¢ BF 2055 & sk 7 28 241K
TOXTL)ZE s oy G0 iR o RE 200585 0 003l 1 K b v
iR, A, (o) RS AR S N (2) T,
PIRG4S TS Ui A e ia s « B Z)
A, () S8, Z8A () AT RLE R R AOK R, Bk
S, BT AQe) T IR ¢ 1Y R AL $5 2
TSI Ny

A(t) =dj +ait +ast’ +ai’ +- +alt" (3)
K ag,ay, - a, WSEA, (1) 76 1 2 2T R
BRI Z B SH A (), BIFTR &4 S 4L
(1) 2230 X R AL, Z2 000 2 B n] 3 i I PG B ok
Ak o ABRIBEA) KT w1 RS
BVRT SRR 0 3 4] 3 5 ) 2R B AL J2 HEE 3R

4 SBIEER b

T R IE T R ARG B, £ BT PE CORS ¥
JZ01 . J709 JZ17 JZ19 . J722 J725 K B H1 5 % vk,
JZ05 JZ18 JZ7:26 sl V5 K A A FH , 555451 S5 56 DX 38 oy
21° ~25°N,107.5° ~110. 5°E, F|H] 2011-08-04 H
6 NZFul GAMIT fifk 51 E 41 K T i )22 48 3R 45
P, X6 e A MR 2R 55 7 I B A ik RN RS ek & s
HIREEE o X TR LR i, HA IR R A Saasta-
moinen Yt T IC Ik AR IS 5 o S <R E s,
FKHSCERLO T 7 il i it B S w4
Ul S AR B AR . R 3 LR A3 ST
B ZI1 JZ05 \JZ18 JZ26 I3k () R T00x 3 J2 18, FKs
BRI R IO 2 5 GAMIT flHEAE L,
ghRange 3 FE 3 FiR

R 3 RN 3 RN, B R A i e 2, P
PR 2ZRH T 34,5 mm, )R B INALEIRZ, H
16. 9mm , HTALHY [RS8 8 mm, Z843HT,

B BRI VRS P e 22 i R PR A 2K B2 1k (AR AR
J#iF Saastamoinen BRI I SC I G 50 K MRS B, 5
2GR IOCR LR IR 22 (UE R B 1Y Saasta-
moinen FUE, HOREBEAL Ny 4 ~5 em'™ 5 [ B AL
PAE TN X HL2: 28 3 o A 3 B B A O, 1
ARYGRI S H i B WA 6 A H S0 K, ik
AFEARIE RS

Ry it — 20 R TR TR A 25 K AR IS R
B JZ12 b Ve R AZ AR, BT JZ12 s 7 2011
AE8 H 4 HAYFEMI A 6.9 mm, HiAh 9 >S50k
KGR o 3 PRI R TN 2 43R 5 GAMIT
fETHE R F A2 R an & 4.

0.04

= — 1
o
R 0.02
&
0
02 4 6 810 121416 18 20 22 24
A5 e/
(a) JZOSCORS}f;
g 005 —
+Ej [ By iaiilees
= BES
ﬁol..llllllllllllllllul N
02 4 6 810 1214 16 18 20 22 24
A5 7C/h
(b) JZ18CORS3k
0.1
£
ﬁ 0.05
R bl ol ol ol ol 0l wl i wd
0 2 4 6 8 10 1214 16 18 20 22 24

ML 7T/h
(¢) JZ26CORS
3 S[R3 A 30 B0 K TR Uit J2 SiE IR 2
Fig. 3 Comparison of zenith tropospheric delay accuracy

calculated with various models
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Fig.4  Accuracy with various model for the data from JZ12
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Tab.3 Errors of zenith tropospheric delay with various model ( unit: mm)

S ES AL

¥ EWE L

Wyl RRE RME O BNRZE RKE RME O BUNRE RKE RME BUrRE

B
1205 13.4 3.5 8.4 28.9
JZ18 18.8 0.5 9.4 33.3

1726 16.3 2.0 8.8 17.6

11.9 21.7 31.8 16.6 25.1
1.7 16.9 44.9 2.5 31.2
2.3 12.2 85.4 20.7 47.2
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