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Abstract: [Objective| In order to research the evolution law of land subsidence and its subsidence potential,take the Wangsiying area
in Beijing as an example,the characteristics of land subsidence in Wangsiying area "from point to surface" are analyzed and compared
with multi—source fine monitoring data. [Methods] The growth curve land subsidence model is introduced, and the land subsidence
potential evaluation model based on multi—source data fusion is constructed by MATLAB.Based on Wangsiying ground land
subsidence station, the mechanism analysis and prediction of layered land subsidence are carried out on "point"; Based on the regional

leveling and dynamic monitoring data of regional groundwater level, the regional land subsidence evolution characteristics and land
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subsidence potential are evaluated. [Results] (1) The land subsidence mainly occurs in the cohesive soil layer, and the development of
land subsidence is directly proportional to the content of cohesive soil. The land subsidence amount and the land subsidence ratio of the
shallow strata in Wangsiying area are getting smaller and smaller, while the land subsidence amount and the land subsidence ratio of
the deep strata are getting larger and larger with time; The land subsidence rate slows down in the wet season and increases
significantly in the dry season; After fitting the data of land subsidence and groundwater level, it is found that there is a certain
correlation between them. The correlation increases with the increase of water level decline, and the correlation is positive; The
development of land subsidence in Wangsiying area is relatively high,and the differential subsidence in the whole area is also very
obvious. (2) The error values of the static leveling system of bedrock level and layered level and the manual leveling system for the data
of the same monitoring point are very close to each other and conform to the normal distribution law. (3) It is predicted that the future
land subsidence will be vertical. With the increase of time, the land subsidence of each layer will gradually decline, but the overall
residual subsidence of the stratum still has a development space of about 100 mm. The middle and deep strata are the main "dominant
strata" for the future land subsidence, and the land subsidence potential is large; Horizontally, the trend of land subsidence in the future
is consistent with that in the current stage, but the overall rate is slowing down. [Conclusions] The deep strata in Wangsiying area are
the main subsidence "advantageous" layers, and the seasonal deformation characteristics of land subsidence are highly correlated with
the dynamic changes in groundwater level. In the future, the land subsidence in this area will continue to slow down.

Key words: data fusion; land subsidence; evolution law; potential prediction; Beijing

Highlights: Based on the long-term monitoring data of the bedrock-layered marker and leveling measurement in Wangsiying area of

Beijing, the characteristics of land subsidence in the area are revealed, and a multi-source data fusion land subsidence potential

evaluation model is established to carry out vertical and regional subsidence potential prediction in layers.
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Schematic diagram of the standard hole burial of Wangsiying Monitoring Station
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Monitoring Station and its surrounding areas
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Fig. 9 Probability chart of the error between the static leveling
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Table 2 Parameters of the land subsidence potential prediction model of each layered standard at Wangsiying Station
Vil F1-1 F1-2 F1-3 F1-4 F1-5 F1-6 F1-7
)2 R e o e ol | [ LY L kit RS R Rk ¥+ haneb
WL 2 A7 m 147.60~185.30 94.00~147.60 66.00~94.00 48.00~66.00 24.00~48.00 15.00~24.00 2.00~15.00
W JZ TR 5 /m 37.7 53.5 28 18 24 9 13
M FTARFT IR -123 421 =511 -595 -608 -618 —628
R 2 B HITRE it /mm -123 298 -90 -84 -13 -10 -10
T SR TTUIRE B SR A L 19.59% 47.45% 14.33% 13.38% 2.07% 1.59% 1.59%
A -0.6717 -14.66 -22.4 -28.01 -30.01 -33.79 -34.18
RIS A, -136.3 —485.7 -583.4 —689.4 -703.3 -712.9 -731.9
(WAF(3)) P 5.14 4.03 4.05 3.802 3.816 3.855 3.72
f 11.45 10.95 10.69 10.63 10.6 10.64 10.64
R RBR 0.9987 0.9986 0.9979 0.9974 0.9973 0.9972 0.9969
TS5 WREWA i, 14 14 14 14 14 14 14
B0 e 1.9668 6.6205 9.8388 12.6073 13.0732 13.5393 14.2547
FRAFITRE it /mm -136.231 —484.667 -582317  —687.569  —701.496  —711.162  —729.700
FJEH BT YIEE/mm 136231 —348.437 -97.650 -105.252 -13.926 -9.666 -18.539
BMRE B g R S
S A 18.67% 47.75% 13.38% 14.42% 1.91% 1.32% 2.54%
R VIR /mm -13.2305 -50.4365 —7.6499 —21.2523 —0.9264 0.334 —8.5387

R3 2021 F£5 2022 FLNTEE SRETITEERT L
Table 3 Comparison between measured land subsidence
and model predicted land subsidence in 2021 and 2022

20214F 20224F
W PN ZEH
SEMAE/mm FE/mm SMAE/mm - T /mm
Rl —58.50 -5742 —-1.08 —44.60 —42.67 -1.93
M2 =30.90 -28.96 -1.94 -24.00 -23.01 -0.99
H3 —56.20 -53.56 —-2.64 —50.00 —47.96 —2.04
R4 =51.20 —52.43 1.23 -36.50 -36.18 —-0.32
= —40.00 -38.07 -193 -37.13 -36.00 -1.13
#6 —3.80 —5.69 1.89 -0.30 —2.63 2.33
7 =5.70 -4.21 -1.49 -3.56 =5.13 1.57
»i8 —13.90 -14.90 1.00 -11.60 -11.03  -0.57
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