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Abstract: The difference in natural-gas enrichment significantly affects the underground medium density and thus the surface gravity.
Microgravity monitoring technology monitors the morphological changes of a gas-reservoir development zone by measuring the
surface gravity to obtain the change information of gas-reservoir development. The separation and extraction of gravity anomalies in
microgravity monitoring is necessitated to accurately characterize the changes in gas-reservoir development intervals. The depth
recursive method is the preferred method for separating residual gravity anomalies of different scales and extract reliable residual
gravity anomalies. Considering the Dixi 121 well area of Xinjiang oilfield as an example and using the dynamic data of oil and gas
drilling and production, the relationship between residual microgravity anomalies and reservoir characteristics is investigated in this
study. The application of microgravity technology to the development of gas reservoirs in the middle and deep reservoirs is achieved,
and a sand-ground ratio forward model is innovatively established for the geological conditions of the study area to analyse the
response of the sand thickness in the residual gravity anomaly field. The findings of the study indicate that microgravity technology is
an efficient method for developing reservoirs of middle and deep reservoirs. the higher the sand-ground ratio of the reservoir section,
the lower the residual microgravity anomaly, which is in accordance with forward modelling and the distribution law of the sand-body
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depicted by seismic data.

Keywords: microgravity monitoring; gas reservoir development; depth recurrence method; residual gravity anomaly
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Table 2 Statistical table of formation thickness and sand ratio in target area

S Skivr gl Skl Skl t HUZ t {0 t i t, HUZ t, {0 LR PR RERE
WZEE/m  WE/m L JERE/m /m Hh bl JEEE/m /m Lk /(g/em?)
Well5 54.00 20.00 0.37 54.00 20.00 0.37 - - - 0.53
Well4 52.00 18.00 0.35 52.00 18.00 0.35 - / / 0.35
Well2 58.00 18.00 0.31 58.00 18.00 0.31 / / / 0.58
Welll 59.00 15.00 0.25 59.00 15.00 0.25 / / / 0.60
Well3 57.70 13.00 0.23 57.70 13.00 0.23 / / / 0.62
Well8 87.00 17.00 0.20 56.20 17.00 0.30 - / / 0.55
Welll2 134.00 20.00 0.15 66.50 16.00 0.24 67.50 4.00 0.06 0.36
Welll0 170.00 19.00 0.11 50.00 3.00 0.06 120.00 16.00 0.13 0.61
Well6 84.50 6.00 0.07 55.00 4.00 0.07 29.50 2.00 0.07 0.31
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Fig.7 Sand-body residual density model
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Table 3 Normalized statistical table of actual and forward residual gravity anomalies

JH—AL T H—fbm
e ScfmAp . o N
o SEPRB A TR A% TRV B A ST 130 4% SEBR B ST 13 A% TEVH B A ST 2 4%
EWIE S EWIES EIWIECN EWIE S
Well5 037 -8.43 17.97 0.08 0.00
Well4 035 -9.81 17.99 0.00 0.09
Well2 031 -2.25 18.02 0.43 0.23
Welll 0.25 -2.97 18.07 0.39 045
well3 023 3.79 18.10 0.78 0.56
Well8 0.20 3.96 18.12 0.79 0.68
Welll2 0.15 2.84 18.17 0.73 0.86
well10 0.11 7.58 18.20 1.00 1.00
1.20 — —
1.00 (Well10) A iﬁfﬁﬁ’iljﬂqzlgfﬁﬂ%iﬂﬁ%
100+ @< - R (SEBRBUA PR AR E ) )
1.00 sy .
g el 0.79 (Well8) o
X 0.80 0.86 3:s. & A y=-3.6135x+1. 4128
R A AR 0.78 (Well3) R=0. 868
i 0.73 (Well12) LN
& 0.60 F 0.68 g
& 0.56 <3<
\ 0.40 - S A 0.43 (Well2)
SRS 0.45 — & "Il
| oy aps 20 (W RN
=-3.8669x+1. 4322 0.39 (Welll) ">~ g~~i_
T g0t ! o 05570 0.08 (el 15)
oL o EBAEEAT R 0.00 3~
010 Bk (EBB AT IRAREIRE) 0 (Well4) 0
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Fig.9

Comparison between actual and forward residual gravity anomalies after normalization
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