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Abstract: Precise point positioning (PPP) to retrieve precipitable water vapor (PWV) has the ad-
vantages of high accuracy, strong real-time performance, and can play an important role in terms
of disaster monitoring, rainfall forecasting and detecting rainfall information. In order to evaluate
the performance of PPP ambiguity resolution (PPP-AR) inversion of PWV, observation data from
16 MGEX stations around the world for four periods in 2022 are selected, and the final precise e-
phemeris is used for calculation, and different constellation combinations (GPS, BDS-3, GPS+
BDS-3, GPS+GLO+GAL+BDS-3) are set to obtain zenith total delay (ZTD) valuation and the

inversion of PWV. The water vapor detection performance of multi-constellation PPP-AR is evalu-
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ated from four aspects: the correlation between PPP-ZTD and IGS-ZTD, the convergence time of
PPP-ZTD, the estimation accuracy of ZTD and the estimation accuracy of PPP-PWV. The results
show that compared with single(G, C) and dual system (GC) fixed solutions, the multi-constella-
tion (GREC) fixed solution obtains ZTD estimation more accurately and has a higher correlation
coefficient. Compared with single and dual systems, the multi-constellation has faster convergence
speed, and the convergence time is shortened by 27 %, 25% and 20% respectively. The multi-con-
stellation fixed solution has a convergence time shortened by 11% compared with the floating-point
solution. In addition, the comparison of PWV and Radiosondes PWV (RS-PWV) retrieved by
GNSS PPP shows that the mean root mean square errors of the single system (G, C), dual system
(GC), multi-constellation fixed solution (GREC) and multi-constellation floating-point solution
(float-GREC) of the WUH2 station are 6. 40 mm, 6. 48 mm, 6. 19 mm, 6. 17 mm, 6. 19 mm, re-
spectively; and those of the HOB2 station are 5. 82 mm, 5. 77 mm, 5. 72 mm, 5. 62 mm and 5. 70 mm,
respectively. The PWV estimation accuracy obtained in multi-constellation is the highest, which can sup-
port high-precision water vapor inversion.
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Tab.2 Comparison of ZTD accuracy of ALIC and BIKO stations in different time periods and constellation combinations

mm

2022 4 A [ 1 [7) B A B 1A

AEFH 070—076)

AEFH (126—132)

AEFHH (189-—195) EFH (294-—300)

3 SRHE  THREE BRRE THME HAMRE THMZE HPRRE TRRZ  HIREs
G 6.08 10. 56 5. 04 9.90 4. 87 7.15 7.23 10. 94
C 6.49 10. 33 5.23 9.95 5.02 7.52 7.50 11.50
ALIC GC 4. 80 9. 85 4. 64 8.55 4.08 6. 76 7. 30 10. 33
GREC 4.79 7.45 3.99 8. 13 3. 81 6. 68 6. 04 9.56
float-GREC 4. 80 9. 55 4. 57 8. 30 4. 00 6.73 7.05 10. 02
G 5.44 7.54 5.82 8.78 6. 05 10. 47 5.14 5. 84
C 5. 85 9.17 5. 80 8. 75 8.51 9.58 5.32 5.90
BIKO GC 5.11 7.47 5.74 8. 34 6.07 9.58 3.97 5. 66
GREC 4. 85 6. 70 5.28 7.18 5.32 7.85 3.72 4.95
float-GREC 5.03 7.45 5.53 8. 14 6.01 8. 94 3.83 5. 44
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VIR 23 3l PWV (radiosondes precipitable water 50:ECP¥;/K}V\
vapor, RS-PWV) B ZH A, 4 13k 5 75 5 i Y £ | GRECENY v
PWV RS EEHEATAMHT o ol F 485 o 4 K FUA P 4
Ex (UTC ] 00. 00 F1 12. 00) {954 , 5 I 75 43 H7 B0l
I LR 5 R 2 U I B — B PWV, 53 4h . HOB2 Tl
U P2 U (AR 94975) MIBE 25. 1 km. WUH2 5 209
B ul (a5 57490 M 5. 2 km, H X iR JZ #ER B 10 . .

A5 ) B S 22 S A3 BT R RSR T I RAS 1Y
PWV, 5 7 €415 HOB2 M35 iy PWV 5528
vl 94975 ARELAY PWV X EE LI 5(a) 55 Bl 23k
5 WUH2 il 35 5 PWV 5 #8253 57494 3R BUH)
PWV Xt WL 5(h)

—=— RS-PWV
——G-PWV

407 —— C-PWV

—— GC-PWV

—— GREC-PWV

— float-GREC-PWV

10 T T T T T T
70 71 72 73 74 75 76 T7

ERLH
HOB2i i

(a) HOB2 il i 5 $8 == uh B9 3 Lk

70 71 7I2 7I3 7I4 7I5 76 77
RN
WUH2{ 35
(b) WUH2 it 5 $8 = 2 X Eb
B 5 HOB2 1 WUH2 i 5 = ifi (4 S 94975,57494) 3 Lk
Fig. 5 Comparison of HOB2 and WUH?2 stations with
sounding stations (No. 94975,57494)
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Tab. 3 Comparison of PWYV accuracy between
WUH2 and HOB2 stations

WUH2 HOB2
CWIES 05 MR 2 ECYIES Y7 R
G 6. 40 G 5. 82
C 6. 48 ¢ 5.77
GC 6. 19 GC 5.72
GREC 6.17 GREC 5. 62

float-GREC 6.19 float-GREC 5.70
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