549 8 5 9 OB e R CfF &R a2 i) Vol.49 No.9
2024 4 9 H Geomatics and Information Science of Wuhan University Sept. 2024

SISTAR IR ) A, BB & L A5 L T ) TR R S T A T A Al 1y T A R R B S SR (). DR A O Rk
W), 2024,49(9):1503-1516.DO1:10.13203/j.whugis20230294
Citation: SU Yong, LI Jiancheng, XU Xinyu, et al. Progress in Point-Mass Modeling Approach for Surface Mass Distribution De-

rived from Gravity Satellite Data[J]. Geomatics and Information Science of Wuhan University, 2024, 49(9): 1503-1516. DOI:
10.13203/j.whugis20230294

) TR B I {8 M 24 i A AR IS 2 i
BRI 0 58 0E i

HoOB N EEES REE ITkEY 4
F R R’
1 RICKRFEM LB, 146 2L, 430079
2 WmAMAKE LA TRSME B, W B, 610500
3 drEm IS WAl i ,430079
4 R RR A B R I R R QI BT A B K M T MR ) o R s W1 I, 430071
5 g R ERELE 55 B EF e K, 410083
6 BT M Bk A ) PR BT 5 R ) 3 A A 0w L WA I, 430079
7 VYR SCH R A M BR AR A S R TR B, U AR, 611756

&

W EAASKREIZEINNKEREMN AR ZTEN BALSARD R ES R LTNA T LR 2 6988 Fo 22
. WTEZEZRMBHER SR EORAABZARRLFSHBA TN Y0, ANEAZZREMAGLHRAZT TN
BAZ R EFRLEGY R, T ZRAGEEFRFRERATAN LG ERN2IREPENETERAME, AT L
JRX P, i — T RGENDER BRI REAR T ISR G oW ERRE, F 5 FH5ETHFRT AN A2
ARTERERA R BEFTFABATREARTENAMES L EZREHGRE PR RERLEZLEFREG
TR FAENREZPIA, HRT EREREFGALER, FWRET AR ERERE G RRR gk, 00T
R Y RIEE MR o ds 5 M EEET SR RGBSRk, A SR Z A K695 4 XA B IR
KRR ZEZLAMNT; 2R EAMERMNHEEAY; A MERA®

FESES P223 XERARIZAD : A s B H5.2023-11-21
DOI:10.13203/j.whugis20230294 XEHE1671-8860(2024)09-1503-14

Progress in Point—Mass Modeling Approach for Surface Mass Distribution

Derived from Gravity Satellite Data

SU Yong "*** LI Jiancheng*>* XU Xinyu'>* WANG Changging® YU Biao’
LI Qiong® GU Yanchao’
1 School of Geodesy and Geomatics, Wuhan University, Wuhan 430079, China
2 School of Civil Engineering and Geomatics, Southwest Petroleum University, Chengdu 610500, China
3 Hubei Luojia Laboratory, Wuhan 430079, China
4 State Key Laboratory of Geodesy and Earth’s Dynamics, Innovation Academy for Precision Measurement Science and Technology,
Chinese Academy of Sciences, Wuhan 430071, China
5 School of Geosciences and Info~Physics, Central South University, Changsha 410083, China
6 Key Laboratory of Geospace Environment and Geodesy, Ministry of Education, Wuhan University, Wuhan 430079, China

7 Faculty of Geosciences and Environmental Engineering, Southwest Jiaotong University, Chengdu 611756, China

Abstract: The successful implementation of multi—generation gravity satellite missions has made signifi-
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cant progress in using gravity satellite observation data to monitor global mass changes. This has improved
our understanding of large—scale material migration, global environmental changes in the Earth system,
and facilitated research on critical environmental issues such as global sea level change monitoring, glacier
melting, and groundwater extraction. Limitations in the accuracy and resolution of satellite instruments,
along with factors such as modeling errors, result in global mass changes calculated using gravity satellite
data being affected by noise patterns in the form of south—north stripes and signal leakage. While commonly
used filtering and smoothing methods effectively mitigate the impact of south—north stripes noise, they exac-
erbate signal leakage problems. To address these issues and enhance the spatiotemporal resolution and accu-
racy of surface mass changes in the calculation of gravity satellite data, numerous scholars have developed a
point-mass modeling approach based on Newton's law of universal gravitation. These methods establish a
direct relationship between surface mass changes and perturbed motion of satellites, employing constraint
matrices to tackle strip errors and ill-posed problems arising from downward continuation. This article ex-
amines the research progress of the point—-mass modeling approach, provides a comprehensive overview of
the fundamental theories and various methods employed, analyzes different strategies and characteristics of
constraint matrices, and provides a concise summary of the post—processing methods associated with this
approach. The comprehensive analysis presented in this article is intended to serve as a valuable reference
for the future development and research of the point-mass modeling approach.
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