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The parameters of grain size, contents of silica, kaolinite, hydromica, calcite, and a geological time of tight sandstone reservoirs in
Upper Paleozoic in Ordos basin were researched thoroughly, and the impact of the diagenetic evolution process of diﬀerent
sandstone types on porosity and throats was analyzed, based on the quantitative statistics from thin sections, measurements of
porosity and permeability, and conventional and constant-rate mercury injection tests. We not only build the evolution of
porosity through process-oriented numerical simulations during the geological time but also establish eﬀect-oriented numerical
simulations between porosity and diﬀerent diagenesis parameters. Furthermore, we set up a ﬁtting relationship between
diagenetic factors and pore throats in diﬀerent gas-bearing reservoirs. Diﬀerentiation results in the evolution of porosity and a
pore-throat system of sandstone types have clear characteristics, such as lithic quartz sandstones of the He 8 Member in the
Sulige area and quartz sandstones of the Shan 2 Member in the Yulin area. The ﬁtting results show that the main factors
inﬂuencing the evolution of porosity and a pore-throat system are grain size and siliceous cement, which can also be validated
by the measured data on two gas-bearing intervals. The results are important to a deep understanding of the relationship
between the reservoir continuing to experience porosity and permeability evolution and the timing of petroleum charging into
the reservoir and can also be applied elsewhere as a quick means in high grading areas of risks during ﬁeld development.

1. Introduction
Recovery of porosity evolution in a sandstone diagenetic process based on the analysis of reservoir diagenesis has been a
research focus all the time. Scientiﬁcally and accurately
recovering a pore compact process is particularly important
to analyze the accumulation and compactness successive
coupling relationship of a tight sandstone reservoir. Numerous related tests and simulations have been conducted to
recover the porosity evolution. Earlier studies suggested that
there is a certain ﬁtting relationship between porosity and
some factors like depth, eﬀective stress, lithology, lithofacies,
and temperature as well as time [1–8]. The analysis of the
controlling factors of the microscopic pore structure of tight
sandstone reservoirs is not only controlled by the distribution
of diagenetic products but also by the original sedimentary

characteristics of sandstone (debris particle composition
and structure), as well as the water-rock interaction in the
reservoir [9–15]. They provide a more scientiﬁc basis for
the further explanation of densiﬁcation causes of sandstone
reservoirs.
Geological numerical simulations are generally divided
into two categories: process-oriented and eﬀect-oriented.
The process-oriented is mainly aimed at single diagenesis
parameters, and the eﬀect-oriented considers superposed
results correspondingly, both processes were aﬀected by a
comprehensive inﬂuence of various diagenetic factors
[16–20]. The ﬁtting analysis in this study was based on
diverse laboratory test results and a large number of thin
section identiﬁcation results. Additionally, eﬀect-oriented
numerical simulations are established from the macroscopic porosity and microscopic pore-throat radius views,
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respectively, and an estimation formula of porosity and
pore throats has been proposed. Comparing the simulated
data to the measured data and showing the practical value
of these models with examples, numerical simulations thus
provide a scientiﬁc basis for the analysis of the densiﬁcation process in tight sandstones of Upper Paleozoic in
Ordos Basin.
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Figure 1: Location map of the research area in the Ordos Basin.
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The Upper Paleozoic tight gas reservoirs in the Ordos Basin
covered a large area and have many gas-bearing formations
and multiple pressure systems. The tight reservoirs, which
were formed before gas accumulation, are of high heterogeneity. Almost all gas-bearing reservoirs of the Ordos basin
show the same characteristics, which are low porosity, low
permeability, low reserve abundance, and a large area
distribution [21, 22]. Meanwhile, the gas-bearing strata are
numerous, and their spatial distribution is complicated. The
largest two tight sandstone gas ﬁelds are Sulige and Yulin,
which have been discovered in the Yishan slope and also
are the main research areas (Figure 1). The results of
research on the gas accumulation in this area suggested that
the type of the reservoir is close to a “quasi-continuous gas
reservoir” [23, 24].
The exploration results suggested that the main gasbearing intervals in the Upper Paleozoic are quartz sandstone, lithic quartz sandstone of the He 8 Member in the
Shihezi Formation in the Sulige area, and quartz sandstone
of the Shan 2 Member in the Shanxi Formation in the Yulin
area. The average porosity values of these gas-bearing sand
bodies are 8.6% and 6.2%, and the average permeability
values are 0:74 × 10−3 μm2 and 4:48 × 10−3 μm2 , respectively.
Fitting the median pore-throat radius of the main gasbearing interval Upper Paleozoic which was obtained from
conventional mercury injection tests, and the mean value of
a pore radius and a throat radius which were obtained from
constant-rate mercury injection tests with the permeability
of cores, there is no signiﬁcant correlation between the mean
pore radius, the mean throat radius, and permeability
(Figure 2). However, a correlation between the median radius
of pore throats and permeability is obvious [25].
By analyzing the laboratory data on conventional thin
sections, cast thin sections, SEM, and cathode luminescence,
it is shown that the diagenesis evolution of the gas-bearing
reservoirs in the Ordos Basin is complicated and mainly
dominated by compaction, cementation, and dissolution.
Various diagenetic phenomena combined with the petrographic characteristics and their homogenization temperatures of ﬂuid inclusions indicate that the main gas-bearing
reservoirs have experienced complicated multistage diagenesis and a long term of the natural gas charging process. The
diagenetic sequences of the gas-bearing sandstone reservoirs
were as follows: Chlorite ﬁlm → compaction →natural gas
began to charge → quartz overgrowth I → dissolution I → natural gas continuous charging → quartz overgrowth
II → kaolinite → illite → large amount of natural gas charging → calcite → dissolution II → structural fractures [26–29].
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Figure 2: Relationship of average radius in pores, throats, and
median pore-throats in the Upper Paleozoic in the Ordos Basin.

Geoﬂuids

3
100

Frequency

75
50
25

0
22

24

26

28

30
32
34
Original porosity (%)

36

38

40

He 8 Member N = 100
Shan 2 Member N = 210

Figure 3: The distribution of original porosity in the Upper Paleozoic in the Ordos Basin.

3. Numerical Simulation of Sandstone
Porosity Evolution
The evolution of tight sandstone reservoirs was constrained
by both sedimentation and diagenesis. The pore-throat condition of current tight sandstone reservoirs is the result of
multiple diagenetic modiﬁcations on the basis of primary
pore-throat characteristics. A ﬁtting relationship between
the varying number of pore throats and the diagenesis
parameters during diﬀerent diagenetic stages should be
quantitatively analyzed ﬁrst in order to reasonably simulate
the evolution of pores and throats.
3.1. Establishment of a Fitting Relationship between
Diagenesis and Porosity. The original porosity of sandstones
is usually calculated by using the original porosity relation
[3] under diﬀerent sorting coeﬃcients: original porosity =
20:91 + 22:90/sorting coefficient. Diﬀerent layers of sorting
coeﬃcients and the estimated original porosity result
(Figure 3) show that the original porosity of the main gasbearing intervals in the Upper Paleozoic ranges from 24%
to 36%, among which the original porosity of the Shan 2
Member in the Yulin area is 34.5%, while that of the He 8
Member in the Sulige area is 33.9%.
A lot of the previous studies which aimed at the porosity
reduction strength of compaction and cementation of the
Upper Paleozoic reservoirs in the Ordos basin were done.
The statistical results showed that the strength of the compactional porosity loss is mostly between 50% and 75%,
which is obviously larger than the strength of the cementation decrease porosity [18, 21, 26, 30–32]. Based on the
porosity loss calculation formula [33] and the observation
of casting thin sections, the cross plot of a compactioncementation porosity reduction rate for diﬀerent rock types
was drawn (Table 1). The statistical results show that the
compaction porosity reduction rate of quartz sandstone in
the Shan 2 Member in the Yulin area is relatively low, ranging
from 35% to 70% with an average of 55%. The lithic quartz
sandstone compaction porosity reduction rate of the He 8
Member of the Sulige area is varying from 50% to 80% with
an average of 63%.

According to the comparison of the tight sandstone
cement, it can be seen that the total amounts of sandstone
cement are similar basically in the main gas-bearing intervals
of diﬀerent areas (Table 2). However, silicone cement is the
main component of the Shan 2 Member in the Yulin area
while the He 8 Member in the Sulige area is dominated by
clay minerals (kaolinite and hydromica).
The comparison of the pore types of the main gasbearing interval sandstones shows that the lithic quartz sandstone of the He 8 Member in the Sulige area had the highest
surface porosity with a value of 3.99%, which is mainly composed of lithic dissolution pores and the residual intergranular pores, accounting for 33% and 28%, respectively
(Table 3). Its dissolution porosity increase rate is over 70%.
The quartz sandstone of the He 8 Member in the Sulige area
has similar pore characteristics to lithic quartz sandstone,
with a relatively low porosity of about 60%. The quartz sandstone of the Shan 2 Member in the Yulin area owns the
second-highest surface porosity with approximately 55%
residual intergranular pores; moreover, the intergranular
and intercrystalline pores account for about 20%, respectively, while the dissolution porosity increase rate is less than
40%.
3.2. Process-Oriented Simulation of Sandstone Porosity
Evolution. The evolution of diagenesis of tight reservoirs during the geological time-three-dimensional space process is a
comprehensive superposition eﬀect of various diagenetic factors. The porosity evolution process is divided into a pore
reduction aﬀected by compaction, a pore reduction aﬀected
by cementation, and a pore formation aﬀected by dissolution.
The diagenetic evolution shows signiﬁcant diﬀerences
between lithic quartz sandstone in the He 8 Member and
quartz sandstone in the Shan 2 Member (Table 4).
For the quartz sandstone and lithic quartz sandstone in
the He 8 Member in the Sulige area, the grain size of the
sandstone is relatively coarse, and the original porosity generally varies from 24% to 36%, with an average of 33%. Prediagenetic compaction results in a loss of the primary
porosity of about 63%. The primary intergranular pores after
compaction are around 12.2%, and about 15% porosity was
obtained from dissolution. Kaolinite clay mineral cement is
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Table 1: The cross plot of compaction and cementation porosity reduction rate in main gas-bearing intervals.
He 8 Member in Sulige area (N = 280)

Shan 2 Member in Yulin area (N = 420)

62 ± 1% (50%-80%)
33 ± 1% (20-40%)

55 ± 1% (35%-70%)
35 ± 1% (20-50%)

The compaction porosity reduction rate
The cementation porosity reduction rate

Table 2: Diﬀerent cement in quartz sandstone and lithic quartz sandstone.
Area/formation
He 8 Member in Sulige area
Shan 2 Member in Yulin area

Lithology

Sample number

Total amount

Silica

Kaolinite

Hydromica

Calcite

Quartz sandstone
Lithic quartz sandstone
Quartz sandstone
Lithic quartz sandstone

780
2010
376
212

13.6
12.5
13.6
13.5

4.7
2.4
6.9
6.1

3.4
2.1
3.0
3.5

2.8
5.9
1.5
1.7

2.7
2.1
2.2
2.2

Table 3: Diﬀerent pore types in quartz sandstone and lithic quartz sandstone.
Area/formation
He 8 Member in
Sulige area

Shan 2 Member in
Yulin area

Sample
number
450
710
376
212

Lithology
Quartzose
sandstone
Lithic quartzose
sandstone
Quartzose
sandstone
Lithic quartzose
sandstone

Surface
porosity

Residual
intergranular

Dissolution
intergranular

Lithic
Intercrystalline
dissolution

3.85

1.53

0.67

1.07

0.58

3.99

1.12

0.99

1.33

0.55

3.65

2.02

0.66

0.25

0.72

2.68

1.11

0.56

0.48

0.53

Table 4: Porosity evolution of diﬀerent diagenetic stage (average/data range).
Diagenetic stage

Type of diagenesis

He 8 Member in Sulige area
Quartz sandstone and lithic quartz sandstone

Shan 2 Member in Yulin area
Quartz sandstone

33/24-36
Decrease 62%
Decrease 1%
12.2/8.9-12.6
Decrease 5%
Increase15%
0%
Decrease 18%
9.2/6.7-10.8
Decrease 5%
Increase 1%
8.3/5.9-9.1

34/28-38
Decrease 55%
Decrease 1%
14.9/12.3-16.7
Decrease 10%
Increase 6%
Decrease 4%
Decrease 12%
8.2/6.7-9.1
Decrease 3%
Increase 1%
7.5/6.2-8.4

Original porosity (%)
Compaction
Early diagenesis
Cementation
Porosity at the end of Triassic (%)
Siliceous cement (Ι)
Dissolution
A stage of late diagenesis
Siliceous cement (ΙΙ)
Clay cement
Porosity in early cretaceous (%)
Carbonate cement
B stage of late diagenesis
Carbonate dissolution
Porosity in present (%)

relatively more while siliceous cement is relatively less. The
porosity of the sandstone is additionally reduced after
cementation, resulting in a ﬁnal residual porosity of about
5.9% to 9.1%.
For the quartz sandstone of the Shan 2 Member in the
Yulin area, with relatively coarse grain and better sorting,
the original porosity ranges from 28% to 38% with an average
of 34%. The fairly high quartz content in sandstone provided
a relatively strong compressive capacity of compaction so
that a reduction in the primary porosity of sandstone is comparatively slow. The original porosity lost about 56% after

compaction and early cementation. Kaolinite cement is a
relatively less cementitious material but siliceous cement is
relatively more. After cementation, the porosity of the sandstone is further reduced, making a ﬁnal residual porosity of
about 6.2%-8.4%.
3.3. Eﬀect-Oriented Simulation of Porosity Evolution. There is
a power relation among independent variables when the
correlation between dependent variables and independent
variables is explained by the regression model in the practical
data simulation process. In order to improve the accuracy
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Table 5: Relationship between measured porosity and ﬁtted porosity of diﬀerent grain size ranges. Symbols in the functions: median radius of pore throat (R), μm; grain size (D), mm; quartz
(Q); kaolinite (K); illidromica (I); and calcite (C), %.
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Figure 4: Relationship between pore-throat radius and major cementation parameters.

and reliability of polynomial regression prediction, principal
component analysis (PCA) can carry out dimensionality
reduction of diﬀerent types of data, which maps the original
set of independent variables from a high-dimensional space
to a low-dimensional space through a linear transformation.
Based on the premise of the lowest loss of original data information, the principal component analysis (PCA) extracts the
largest amount of information about the original variables in
the low-dimensional space and generates new comprehensive variables accordingly. Therefore, the results of regression
analysis are not aﬀected by the analysis method as much as
possible [34, 35].
A principal component analysis algorithm was used to
establish an eﬀect-oriented function between porosity and
diagenetic factors, based on the parameters of grain size
and contents of silica, kaolinite, hydromica, and calcite
[36, 37]. The principal component regression analysis is
established by porosity and multiple diagenetic parameters

without considering the grain size, which results show that
the correlation coeﬃcients of the He 8 Member are higher
than 0.83, but correlation coeﬃcients of the Shan 2 Member
are lower than 0.40 correspondingly (Table 5-a, b). The
results of multifactor numerical eﬀect-oriented simulations
and measured porosity data show an obvious deviation
regardless of the diﬀerence in the grain size. The eﬀectoriented simulations of porosity and the major diagenetic
factors should be established segmentally with diﬀerent
grain size ranges (0 < 0:5 mm, 0.5-0.75 mm, 0.75-1 mm,
and >1 mm), which correlation coeﬃcients of the He 8
Member and the Shan 2 Member are both higher than
0.84 (Table 5-c, d). A quadratic sum of errors between the
ﬁtted and measured data is less than 0.1, indicating that
the porosity ﬁtting result is fairly reliable. The ﬁtting results
show that the main factors aﬀecting the evolution of a porethroat system are grain size and the content of the siliceous
cement (Table 5).

>1 mm
0.75~1 mm
0.5 ~ 0.75 mm
<0.5 mm

0.3 ~1.2 mm

He 8 Member

0

0.6
0.2
0.4
0.8
Measured median radius of pore throat (𝜇m)

R2=0.751

0

0.2

0.4

0.6

0.8

0
>1 mm
0.75~1 mm

0.5~0.75 mm
<0.5 mm

0.6
0.2
0.4
0.8
Measured median radius of pore throat (𝜇m)

R2=0.949

R2=0.832

R2=0.966

R = 0:257 − 0:407 × D + 0:039 × Q + 0:071 × K − 0:004 × I + 0:205 × C
R = −0:297 + 0:588 × D + 0:004 × Q + 0:01 × K − 0:014 × I − 0:008 × C
R = −0:125 + 0:255 × D − 0:002 × Q + 0:004 × K + 0:006 × I − 0:003 × C
R = −0:045 + 0:108 × D − 0:002 × Q + 0:001 × K + 0:001 × I + 0:082 × C

0

0.2

0.4

0.6

0.8

R = −0:112 + 0:325 × D − 0:004 × Q + 0:006 × K − 0:001 × I − 0:001 × C
Fitted median radius of pore throat (𝜇m)
Fitted median radius of pore throat (𝜇m)

Shan 2 Member

0

0.6
0.2
0.4
0.8
Measured median radius of pore throat (𝜇m)

R2=0.678

0

0.2

0.4

0.6

0.8

0

>1 mm
0.75~1 mm

0.5~0.75 mm
<0.5 mm

0.2
0.8
0.4
0.6
Measured median radius of pore throat (𝜇m)

R2=0.997

R2=0.891

R2=0.911

R2=0.996

R = −1:025 + 0:961 × D + 0:025 × Q − 0:069 × K + 0:205 × I + 0:191 × C
R = −0:679 + 1:067 × D + 0:014 × Q + 0:017 × K − 0:004 × I + 0:023 × C
R = −0:572 + 1:379 × D − 0:003 × Q − 0:009 × K − 0:005 × I + 0:005 × C
R = −0:254 + 1:071 × D + 0:001 × Q − 0:009 × I − 0:011 × C

0

0.2

0.4

0.6

0.8

R = −0:321 + 0:658 × D + 0:012 × Q + 0:012 × K + 0:007 × I − 0:003 × C
Fitted median radius of pore throat (𝜇m)
Fitted median radius of pore throat (𝜇m)

Grain size

Table 6: Relationship between measured pore-throat radius and ﬁtted pore-throat radius of diﬀerent grain sizes ranges. Symbols in the functions: median radius of pore throat (R), μm; grain
size (D), mm; quartz (Q); kaolinite (K); illidromica (I); and calcite (C), %.
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4. Numerical Simulation of Sandstone
Throat Evolution
4.1. Fitting Relationship between Diagenetic Factors and
Median Throat Radius. A pore-throat radius is aﬀected by
various diagenetic factors during a geological time-threedimensional space process. Besides, the pore-throat radius
is a segmented function with a change in the diagenesis stage.
It is the ﬁrst attempt to establish a ﬁtting relationship
between a single diagenetic factor and a pore-throat radius
from the microperspective of a pore-throat system and establish numerical simulations for the median radius on this
basis.
According to the test results of rock composition, grain
size, and properties, it was found that there is no obvious correlation between the quartz content and the physical properties when the sorting and the rounding degree are roughly
similar, but a positive correlation between the grain size
and the median pore throat radius is obvious (Figure 4(a)).
Based on the analysis of the rock grain size and property test
results, it is shown that the contents of siliceous, kaolinite,
hydromica, and calcite are negatively correlated with porosity; that is, as the cement content increases, the porosity
decreases accompanied by a declining reservoir storage coefﬁcient. Hydromica and calcite cement contents are negatively
correlated with the pore throat median radius (Figure 4(b));
i.e., with the contents of hydromica and calcite cement
increased, the median pore-throat radius decreases, and thus
is not conducive to natural gas accumulation. However, the
content of siliceous and kaolinite cement is positively correlated (Figure 4(c)) with the pore throat median radius.
With an increase in siliceous and kaolinite cement, the
throats of sandstone reservoirs are preserved and further
transformed. Therefore, silica and cement reduce the energy
storage coeﬃcient of sandstone reservoirs, but they help to
preserve the throats between the pores connecting the
sandstone reservoirs and facilitate the ﬁlling and accumulation of natural gas. There is no obvious correlation between
lithic dissolution porosity, intergranular pores, and the
median pore-throat radius, which indicates that these pores
contribute little to sandstone throats; in other words, these
pores have less contribution to improving reservoir seepage
ability.
4.2. Eﬀect-Oriented Simulation of Pore-Throat Radius. The
principal component analysis (PCA) algorithm was used to
establish a segmented eﬀect function of the pore-throat
radius. The pore-throat system evolution process was divided
into three aspects: compaction reducing pore throats,
cementation maintaining pore throats, and cementation
reducing pore throats. The eﬀect simulation between the
pore median throat radius and diagenetic factors on diﬀerent diagenetic stages is established according to the particle
size and the contents of siliceous, kaolinite, hydrous mica,
and calcite.
Without considering the diﬀerence in grain size, the multivariate numerical eﬀect-oriented simulation results show an
obvious deviation where the pore throat radius is relatively
large. Those correlation coeﬃcients of the He 8 Member
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and Shan 2 Member are lower than 0.75 (Table 6-a, b).
Therefore, the particle size and contents of siliceous, kaolinite, hydrous mica, and calcite were taken as the main
calculation factors for diﬀerent grain sizes, and the segmented eﬀect function of the median pore-throat radius
and diagenetic factors was further established in diﬀerent
grain size ranges (0 < 0:5 mm, 0.5-0.75 mm, 0.75-1 mm,
and >1 mm). Therefore, those principal component regression analyses have been reestablished in diﬀerent particle
size intervals, in which correlation coeﬃcients of the He
8 Member and the Shan 2 Member are both higher than
0.83 (Table 6-c, d). The simulation results show that the
main inﬂuencing factors also are grain size and the content of siliceous cement.
4.3. Fitting Results Comparison. The simulation models were
applied to ﬁve well locations throughout the ﬁeld, ranging
from lithic quartz sandstone of the He 8 Member and quartz
sandstone of the Shan 2 Member in diﬀerent areas. The accuracy of the porosity and pore-throat radius ﬁtting results is
validated by the measured data in two gas-bearing intervals.
The simulation model can analyze the relationship between
the reservoir continuing to experience porosity and permeability evolution and the timing of petroleum charging to
the reservoir and can also be applied elsewhere as a quick
means of high grading areas of risks during ﬁeld development (Figures 5(a) and 5(b)). The corresponding porosity
and pore throat radii are calculated according to the thin
section data and the ﬁtting formula. A quadratic sum of
errors between the ﬁtted and measured data is less than 0.1,
indicating that the porosity ﬁtting result is fairly reliable
(Figures 5(c) and 5(d)).
According to the results of the porosity segmented simulation and eﬀect-oriented simulation, the evolutionary history of the pores of the tight sandstone in the Upper
Paleozoic in the Ordos Basin can be summarized as follows:
the porosity of the He 8 Member in the Sulige area is less than
12% at the end of the early-diagenesis period (Late Triassic),
partly densiﬁed. The porosity is less than 11% at the end of
the middle diagenesis stage A (Early Cretaceous), mostly
densiﬁed. The present porosity is less than 9%, mostly densiﬁed. The porosity of the Shan 2 Member in the Yunlin area is
less than 15% at the end of the late diagenesis stage, partly
densiﬁed. The porosity from the middle diagenesis stage A
to the present is less than 9%, mostly densiﬁed. Based on
the segmented simulation of a pore-throat radius and the
results of eﬀect-oriented simulation, the evolution history
of the tight sandstone throat in the Upper Paleozoic in the
Ordos Basin is as follows: the median pore-throat radius of
the He-8 in the Sulige area at the end of the early diagenesis
period is less than 0.13 μm (Late Triassic), mostly densiﬁed.
The median pore-throat radius in the middle diagenesis stage
A to the present is less than 0.1 μm (Early Cretaceous to present), entirely densiﬁed. The major median pore-throat radius
of the Shan 2 Member in the Yulin area in the early diagenesis stage is between 0.07 μm to 0.58 μm (Late Triassic), partly
densiﬁed. The pore throat radius in the middle diagenesis
stage A to the present is between 0.11 μm to 0.47 μm (Early
Cretaceous to present), partly densiﬁed.
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Figure 5: The accuracy of the porosity and pore-throat radius ﬁtting results and measured data of 10 well in diﬀerent areas ((a) Su-75 well,
He 8 Member; (b) Shan-218 well, Shan 2 Member; (c) data about the He 8 Member, Su-60 well, Su-47 well, Su-18 well, Su-75 well, Tao-2 well;
(d) data about the Shan 2 Member, Shan-218 well, Shan-257 well, Yu-29 well, Yu-53 well, Yu-55 well).

5. Conclusions
We have then established the eﬀect-oriented numerical simulation between porosity and diﬀerent diagenesis parameters.
The study can be summarized in the following main points:
(1) The process-oriented simulation of porosity was
established for quartz sandstone and lithic quartz
sandstone, respectively, from diagenetic evolution to

the diagenesis stage B of middle diagenesis. Numerical simulation of eﬀect-oriented is built from the
macroporosity perspective and micropore-throat system perspective, based on diverse diagenetic parameters, such as grain size, quartz cement, kaolinite,
hydromica, and calcite cement. The ﬁtting results
show that the main factors inﬂuencing the evolution
of porosity and a pore-throat system are grain size
and siliceous cement
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(2) The eﬀect-oriented simulation between the porosity,
the pore-throat median radius, and the main diagenetic factors was established in diﬀerent grain size
ranges (0 < 0:5 mm, 0.5-0.75 mm, 0.75-1 mm, and
>1 mm). Under the comprehensive consideration
that the eﬀects of grain size and the contents of siliceous, kaolinite, hydromica, and calcite can have on
the pore-throat evolution, the eﬀect-oriented simulation can restore the porosity and the pore-throat
radius of a reservoir elaborately. The ﬁtting results
were also proven to have a practical value for living
examples
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